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MOsti‘Profit,able Bituminous Plant
“in the 35 T.P.H. Range...

the Barber-Greene
model 840 ¢\ .

15-35 TONS PER HOUR... of
cold, intermediate or highest type
hot mixes.

Gradation Control

Model 863 Gradation Control Unit
separates up to four aggregate
sizes. Automatically feeds. correct
proportion of each size.

Fast Job to
Job Transport

All units are mounted on pneumatic -
tired semi-trailers...reducing
travel time...adding extra pro-
ductive days to the working season.

Easy to Set Up

The 840 Plant is set up in only a
few hours. No cranes, excavations
or footings required. All units have
adjustable jacklegs.

write for full information

Barber-Greene Overseas, Inc.
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BARBER-GREENE COMPANY, AUROIiA, ILLINOIS, U.S.A,
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THE SHALIMAR TAR SPRAYER

This light, hand operated
Sprayer has been specially
designed for Road work

under Indian conditions.

lt is very efficient, easy to

et operate and maintain and s
sturdily built for long service.

MANUFACTURED AND

SERVICED BY
a7

SHALIMAR TAR PRODUCTS
/g%/l% (1935) LTD.

6. Lyons Range, Calcutta.
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Mot i your L ooy

Standard - Vacuum's
FREE technical
service can help you
build better roads!

Fine equipment, expert
technicians can help solve
your roadmaking problems
in the Standard -Vacuum
test laboratories——-maintain.
ed for your convenience.
Please write or telephone
for assistance or advice you
may need — there is abso-

lutely no cost or obligation.

A briquette of paving mix Is tested on o
Hubbard-Field Stability Testing Machine

. to determine the shear sirength of
the compacted mix.

-

S'ANVAC Penetration test determines

the hardness of aspholt

ASPHALTS

STANDARD-VAGUUM

Marketers of Quality Asphalt Produch
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THE POWER BEHIND

Perkins Diesel Engines give all the smoothness,
¢ompaciness and low weight of the petrol
engine — plus the Diesel’s proved economy,
extra pulling power and greater reliability.
No petrol fire risks, no electrical ignition
systems to cause mechanical trouble, Reli-
able running is the first essential to every
transport operator; Perkins reliability
has been tested over millions of miles
throughout the World, and has led to
many famous vehicle manufacturers
offering Perkins Diesel Engines as stan-
dard units with their own vehicles.
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Perkins Diesel Engines are
available as original equip-
ment or Conversion units for:
Austin, Bedford,
Commer, Dennis, Dodge,
Ford, Guy, JNSN, Seddon
Trojan, Van Doorne and
Vulcan vehicles.
Also Perkins Industrial, Tractor

and Marine Engines, with outputs
up to 100 B.H.P.
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Distributors for 2l India:
SIMPSON & (0. LTD.,
202-203, Mount Road,
Madras
HIGH QUALITY DIESEL ENGINES
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THE SYRIAN ROAD SYSTEM

(Bwtracted from Bullelin: No. 133 of the International Association of

Roal Congresses, 1953 ).

1. BACKGROUND

1.1. Syria, lying where three conti-
nents (Europe, Asian and Africa) meet,
has always enjoyed a favourable geogra-
phical situation in relation to international
trade. From times immemorial, it has
formed the natural bridge between Kast
and West and has consequently heen
likened to a status of Janus with one face
turned westwards, while the other looks
towards the East.

1.2. The trade in silk, paper, carpats
and precious stones between the countries
bordering on the Mediterranean. -which
in those days constituted the civilised
Western world- and such representatives
of oriental ecivilisation as  Babylon,
Hamadan, Samarkand and Kashmir—was
carried over the Syrian caravan routes.

1.3. Despite the cutting of a canal
through the Isthmus of Suez, Syria
remains the shortest route hetween the
West and the East.

2. HISTORICAL OUTLINE

2.1. The Syrian road system is of
recent construction. Until the end of the
first world war of 14141918, it consisted
only of tracks, apart from a few short
gections of macadam on the Damascus-
Beirut road and in the immediate
neighbourhood of large towns, amounting
in all to about 200 km (124 miles).

The development of the road syvstem
took place in three stages:

2.9 Period between the Two World
Wars (1920-1939)

During this period the road system was

1

considerably extended and the chief
Nyrian towns were linked by macadamised
roads. These roads followed fairly closely
the routes of the caravan tracks, but con-
siderable modifications were made to the
alignment in mountainous districts.

Until 1928, no asphaltic compositions
were employed for surfacing roads outside
the towns. By the end of 1939, the total
length of roadway with asphalt surface
amounted only to 400 km (248 miles),
whereas roads constructed of water-bound

“macadam totalled 1,100 km (683 miles).

2.3. Period of ihe Second World War
(1939-1945)

During this period the use of asphalt
surfacings was greatly extended.

Aroad system with a modern asphalt
surface was essential for transporting
troops, munitions and food during the
second world war and, consequently, in
the period from 1940 to 1945, the length
of asphalt surfaced roads rose from 400 to
1,440 km (248 miles to 894 miles) an
increase of 260 per cent.

At the end of 1945, the length of
macadamised roads was 1,170 km (727
miles).

2.4. Post-war period (1945-1952)

During this period, the Syrian Govern-
ment continued the policy followed during
the war, namely, the use of asphaltic
surfacings as the wearing course and the
improvement of road alignments. By the
end of 1952, roadways with an asphalt
surface had reached a total length of
2,600 km (1,614 miles) equivalent to an
increase of 80 per cent on the length in
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1945, and to an increase of 530 per cent on
that which existed in 1939.

A marked improvement in the layout of
the roads  also took place dnrin‘;_; this
period.  Many scctions of winding road-
ways were closed to traffic and replaced
by others having an wlignment. in aceord-
ance with modern practice. A¢ {he same
time, attention has  bheen given to the
superelevation on hends and the

. Verges
have been widened.

3. COMPOSITION OF EXISTING
ROAD SYSTEM

Fhe existing roads ean be divided into
three classes, described helow,

3.1. A. Main roads and international
highways

In view of Syria’s geographical loeg-
tion, roads running from the Mediterra-
nean in the West, towards Iraq and
Jordan in the Fast, and roas running
from South to North, ie., from Palestine
and Jordan, across Syria, in the direction

: :
of Turkey, are regarded as main roads

These roads are shown in the m

ap at
age viii.
o

The total length of these main
and international highways ig
mately 3,000 km (1,863 mli]es)
include 1,700 km (1,054 miles)
surfaced roadways.

roads

approxi-
and they
of asphalt-

3.2. B. Roads of economic importance

As Syria s mainly an
country, the roads which are important
f.rmq an economic point of view are those
linking the fertile areas of the country

to phe principal towns or the nearest
main roads, '

agricultural

Loads connecting the towng and the
nearest summer resorts are alsn rogwrde(i
. . ¢ .
as roads of economie Importance

These roads have g total
about 2,240 km (1,390 miles
GO0 km (372 miles) with an

length of
) and include
asphalt surface,

3.3. C. Local roads

These roads, which are on] i
\ ¢ of -
tance for the district they sgrve H:\If)((z)rm
Length of 2,560 km (1,538 miles) incluling

300 km (186 miles .
surface. (186 miles) with ap asphalt
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4. STATISTICAL INFORMATION

4.1. Thetotal length of the Syrian road
system had reached 8,200 ki (5,092 miles)
by the end of 1952, cquivalent to 44 km
of road per 1,000 square km (70 miles per
LOGo  «q. miles), (Syria has an area of

185,000 sqnare km). This road system

comprises :
miles,
(2) Asphalt-surfaced roads S 1
(b) Roads with o surfacing
of waterhound macadam. 745
(¢) All-weather carth roads . 2732
Total ... 5042

[l A
, 4.2, The following  table summarises
the development of the roa system since
the end of 1939 : '

Milage at the end of

Class of Road T

1939 1945 | 1052
| |

Asphalt-surfaced

roads 248 1( ks

24 ) .

Macadam-surfm-o(l 1§16
roads 683 745

All-weather carth o

roads 1863 1987 92739

Total w2794 37500 5009

4.3. The followine ¢ _- ‘
lengths of the t:h)x“‘“.]r.’ : fuble shows l‘l'm
ree classes of ponds (main
roads, roads of economic importanee
local roads) at the end of 19592 - o

T s I Ly asceee—

(Mass > 'O:LEHEA
Jlass of Road gz =g €& -
bo__.:o 820 <2 —
o
= - O2 &~ < =
SPT 2858 E
ATIAEDE o

_—

|

A Main roads &

mternational

lughways S 1036 1800 627 1863
B. Roads of

economic  in-

‘port;mce e 3730 397 621 1391
C. Local roads 186 165 1484 1838
Total . 1616 7452732 5092
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4.4. The funds allocated annually for
the maintenance and improvement of the
road system amounted, in 1951, to threc
million Syrian pounds (Rs 64 lakhs) of
which sum 700,000 Syrian pounds (Rs
15 lakhs) were carmarked for the roadmen
stationed permanent!y along the roads.
Ten per cent of these sums was allocated
to the tracks and the remainder was
employed in connection with the asphalt
and macadam surfaced sections.

5. ADMINISTRATION AND
ALLOCATION OF FUNDS

3.1 With the cxeeption of those sec-
tions of the roads which pass through the
towns, the Syrian roadsystem is construc-
ted and maintained by  the technieal
divistion of the Ministry of Public Works
and Communications.  The sections of
the roads which pass through the towns
are built and maintained by the munici-
pal authorities of thesc towns.

5.2, The funds required for road
construction and maintenance are inclu-
ded in the ordinary state budget. Motor
fuels are subject to a special tax which

amounts to about 10 TFrench franes, per

litre in the case of petrol. This tax is
levied directly by the petrol distributors
and is paid by them into the Treasury.

In 1952 this tax amounted to one milli-
ard francs (Rs 136 lakhs) of which one
third was allotted to road maintenance
and two-thirds to the construction of new
roads.

No special tax is levied on tyres, with
the exception of customs duties, which
amount to 25 per cent «d ralorem.

5.3. NSyria has not so far raised a
special loan or had recourse to exceptional
means for defraying the cost of construct-
ing and maintaining its road network.
It should be pointed out, however, that
during the Second World War the allied
armies made o substantinl contribution
towards the asphalting of the main roads
and their maintenance.

6. SURFACING AND MAIN-
TENANCE

6.1 Waterbound Macadam

In Syria, roads of water-bound maca-
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dam are constructed in the following
manner :

L. A stone pitched foundation, 1525
eme (6 to 10 in.) thick, consisting of
hand-laid blocks of hard stone is
prepared and the voids are then filled
with quarry waste.

o

This  foundation is then compacted
with o roller at a pressure of 2
kilometre-tonnes per cubic metre of
foundation.

3. A layer of hroken stone (size 5-7
centimetres) (2 to 2% in.) is spread to
a depth of 1015 ¢ (4 to 6 in.)

4. This is then roiled, and during the
rolling a binder (sand passing a 3 mm
gauge) 1s spread at the rate of 20
litres per square metre and the surface
ix sprinkled with water. The pressure
applicd ranges from 6 to 9 kilometre-
tonnes per cubic metre of broken
stone, depending on the hardness of
the stone.

6.2. Asphalting

Various asphalting  processes  are
cmployed, namely :---

1. Surfacing by the hot process,
which is used on old carriageways
which have been well maintained.

2. Nemi-grouting to a depth of 7 to 10
centimetres (2.75 to 4 in.) and then
covering with a layer, 2 em. (.75 in.)
thick, of pre-mix (1 cubic metre of
sand and 70 to 80 kilos of bitumen).

3. lLaying the pre-mix, to a depth of
3 em. (1} in.) directly on a carriage-
way constructed of water-bound
macadam,

Maintenance of asphalt-surfaced road-
ways is carried out almost entircly by
the last-mentioned process.

6 3 Concrete carriageways

These  are  not employed in Syria -
except in the case of water splashes—on
aceount of the high cost of cement,.

7. TRAFFIC
7.1. In recent yeéws, the traflic on main

roads and ioternational highways has
steadily increased.

3
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Unfortunately, no statistics are availa-
ble tq enable a comparison to be made
with motor traffic prior to 1939.

However, the number of mechanically-
propelled vehicle which travelled over the
three main roads in Syria during the
course of 24 hours, on 29th March 1953
are given in the table below : ’

November 1933

unofticial nature have already been draf-
t:ed, ?mt no decision has vet heen reached
in this matter.

'8,2.' The Government has under consi-
deration, at the present time, an impor-
tant programme of projected improve-
ments tlo the road sysfem.  In addition to
the maintenance of the roads which alrea-

|
('lass of Vehicle. {
|

Number on the
Damascus-Belrut

Number on the

Number on
Damascus

Damascus-

e o road ‘ :\lf‘l}v” road Amman-road
Motor-lorries 560 fra
Motor- buses 76 {l(ﬁ 378
Private cars il 2008
Private cars 538 190 :iii(»
Motor cyveles Q ")l 291
Animal-drawn vehicles _ ‘:)R 3y
Animals n ]" 114

' 8 353

7.2. In order to provide some indication
of the Increase in motor-trasfic, in Syria
d}lring recent years, the following tszlé
gives the number of motor \'ehigl('s in
service at the end of the years 1937, 1948
and 1952, T

Number of motor vehicles

(‘lass of vehicle. at the end of

l

1937 \ 1048 | 1052

Motor-lorries 8743 3,443 4,591
Motor buses 348 1,081 1,119
Private cars 2,615 3,101 6,065

Total 3736 7,625 11,778

8. FUTURE PROSPECTS

8.1. Syria does not  yet possess any
motorways. Being a country with a
considerable transit traffic, a network of
motorways is essential in order to link
S'yrm with neighbouring countries, par-
ticularly Iraq, Kuwait and Saudi Arabia
which have abundant supplies of pebro-’
leum and other natural resources. These
motorways can, however, only be desig-
ned and constructed in co-operation with
these countries. Preliminary plans of an

dy have an asphalt surface, it intends o
:L.\'phn\t the 930 km (578 miles) of roads
huilt u_f water-bound macadam which are
comprised within the categories of main
roads and roads of economic importance.
.Attel'tmn will, however, be mainly
directed 1o the following projects : )
r
1. l‘l.l() construction and asphalting of
465 km. (289 miles) of roadways in
North-Eastern Syria, in that p;irt of
the country where most of the cereal
Crops are grown.

(£

e :

he laying of a macadam carriage-
‘}V{% with an asphalt surfacing on the
r(;m::‘L-M;Lsyzn‘*l)n,m;w'us road (995 km.
Ht m}lm) which links the cotton-
growing district of Homs-Hama to
the Mediterranean coast, (

T
‘lh(‘ construction and asphalting of
a road between Homs and  Tartus

which will not run through Lebanese

territory and will by-pa hie
taing of Safita, $opiss the moun

9. CONCLUSION

9 Jvria | :

g .'.l. 1 byu_d, is an .ugrl(:ult;ural country,
b lliglgl which there is considerable transit
raflic, and depends to a considerablo

extont on her road system for developing
her national cconomy,

s ( ) w——
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HIGHWAY TRANSPORTATION ECONOMICS+

( Eatracted from Public Roads *—August 1952)

SYNOPSIS
l llHH\\X\Y pranspotiaiion. all hings considered, is perhaps ihe mosi tin-
portant of ol aades of transport. Nob anly is it o potent conpetitive foree,
hoad. it (‘Hlll]‘]“ill{‘lll.\' all oilicr awades of u‘;ln.\‘!\m]ninn and plays an i(ll“.\‘l)(‘l».\‘;llyi«‘
role in the direct satisfaciion of humaen want=,

What s the proper position of highway ]I-ill.lgl)1)|];11.ll)]l in the 1'n1;1] jrans-
})m‘tmﬂinn field 2 How shioald Dighway costs T assigned aoong whe various classes
oi motor vehieles, and what responsibilivy should be assumed by the general

public as distinet froin highway users ?
And wha is the public willing to pay 4

How shall cosig and henefits he related ?
How should highway needs bo measured

in relation to oiher needs for the veneral welfare ? Exiensive rescarch may evens
tually produce theoretical solutions for sonte of these problems. Butin the final
analysis decisions niust rest upon collective judgimment.

ALLOCATION OF HIGHWAY COSTS

The allocation of highway cqsts among
the various beneficiaries s one of the
pagic issues in highway finance. One
could engage in an involved and.extended
discussion here, which would lead deeply
into the complicated and controversial
gubsidy issuc.  What needs to be empha-
gised 1s principle. “Phere are good reasons
why users should not he hel!! 7'(us*1)o71x1131(' Jor
all costs of all segmenls of the hightray
plant—a certain share should be assigned
to property owners and general ax payers.
Once an assignment of responsibility to
the highway users has been made, how-
ever, they should be expected to defray
through user taxes all of the economic
costs associated with highway provision.

The second difficult cost assignment
problem is the determination of shares of
responsibility to be borne by vehicles of
Qifferent, sizes  and operating different
mileages on the highway. Perhaps no
other issue is so bitterly debated. On the
one hand, one finds the claim that heavy
vehicles are pounding the pavements t0
pieces ; on the other, that pioperly bl_nlt
highways arc unaffected by heavy vehicle
use. At one extreme, it is contended that
fuel consumption is a suitable measure of
highway usc; at the other, that weight
and distance as reflected in the ton-mile 13
the best measure of relative highway us¢
and, hence, of highway benefit.

Conclusive Answers Lacking

‘e very fact that there is so much dis-
pute suggests that conclusive answers
have not yet been found. This is the case.
Various theories have been proposed for
spreading highway costs. Just to name
them —differential or incremental costs,
relative use, value of service, differential

henefits, differential space occupancy-—1

~cnough to suggest their complexity and

2

* Continued from page 7 of the Uctuber 1ssuc.

5

diversity. 1t is perfectly clear that one
cannot hope to find a formula upon which
everyone can agree. For once thing, too
little is known about highway costs.

There is, of course, a basic difference
between private investment for profit and
public investment, even when an attempt
is made in the latter case to adopt certain
principles applicable in the private eco-
nomy. It isnot to be inferred that the
highway plant ought to be operated for
profit.  As in other monopoly situations,
prices for highways might be fixed to
maximise profits, However, it is well
accepted that unregulated monopoly pro-
fits ought not to be tolerated cven in a
private enterprisc economy. Fiving charge
for highwaiy use is somewhat analogous to
fixing rates for utilities where the purpose
s not lo maxvimise profits but to cocer all
costs plus a Jair return on the incestment,
In various highway situations, of course,
there may be a consumers’ surplus in the
sense that users would be willing to pay

+ Italics arc ours—£d,
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more than would be required to meet
costs. :

The essential requirement is that we
f(?cus attention on the costs of providing
highways and strive toward the emssirrno-
ment of costs among beneficiaries m? a
ration.al basis. The goal toward which we
press is t.f) set the supply prices of }‘i"hj
way service as they might he  set in‘ ’tT]w
px.‘wamt(‘ ceonomy. When this is done ’in/
highway management and other fiefds
where pnblic aid is a factor, a rp;L]igtié
and  cconomical basis for compotitkim
among the various transportation aw.on 11
will be established ; and the rates ofhiﬁ rc 1‘({8
m(-np and distribution of ¢traffic mnm]:(::‘
carriers will he determined by their " x]}(
tive cconomy and fitness. i A

_ Perhaps one of the toughest public
issues of the day concerns the appropriate
rate of' mvestment in the highway'pla(nt
Alll evidence points to the fact that a co .
siderably faster rate of highway ex;)endn'-
ture will be required to bring the hig}iw 1;
plant up to standards that will be rega al\
ed as satisfactory by the great mm%)(rl';-'
of private and commercial users o

Public Apathy

In spite of the evidence
great highway inadequacy anda v
general realization of the fund roal
importance of highway trmmpo“zail'nenml
the national economy, there isL colm']i t'U
able reluctance among the public t(;lsn oot
the issues squarcly in the one wa lil}eet
really counts—additional ﬁnancin(fy /”mt
haps an educational compaign with o
t7 'zlr( )(lztp I;;Ial ]a;l:{i' 7'0[1;[ ily wnderstandahle '3;23_

ents might dispel this ) y. The
fact 15 ’ol.la\; a b[ure ins\'gnlf:(l)i';' (E)Iflai:,iZ/r} '[.} 0
deﬁqmn_cms, regardless of itg siye%l‘lmy
not in - itself make a compellin s caso for
additional financing or furni%] C'ahe f'm‘
factory vuide cither as o thcl 1(} 'Mms-
amount that should be expendedd(;;f[cl{?:e

as to

the rate of annual ex i
be tolerable. expenditure that, might

pointing to

Time and again I b
of business state th
heads or engineers

ave he'ard the heads
at their department

can supply the i

stear:;ggtlents of needs and wobrthwl:?lew{t'h

Eh 1ure 80 large in the aggregat hat
ey all cannot Bite thut
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much they might improf;lrlgaaced’ however
v 1e operations
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A . . ; i
tolrr‘nostfeyer}. family can make up inven-
cx;(é% (1)‘t Jush?&blc needs that add up to
nditures far in exe ir i
xeess of their m-
comes, el

l)IITll:es::;?;k ““”“l"t'y is  that hoth .tho
thoir ex‘ )0;] HM-M the family must adjust
cun aft l‘ ditwre programme to what they

aftord out of current income or what
'glur){f‘lccul(-, may be so essential as bo
'.‘mrtl Y,I"lwlgmg future income by borrow-
ng. Che  businessman’s  decision 18
lr.l(hlcncml not only by the demand sitia-
jﬂl(él\\.:xs .]""’ estimates it hut also by the
iL ernative uses to which he might p;xly the
mel,t'O‘d capital available to him. The
f(‘bmlly must inevitably halance benelits
roni one possible outlay against benefits

the i [
at Wf)u]tl be derived from alternative
expenditures,

(,1)(1:-;:1:)][?: s()’[:\}m,h government in its usual
: 16 government’s power to
tax gives it.the power to adjust income to
the expenditure programme that is regard-
od as necessary or desirable.  ‘The erux of
the problem is to determine what is
necessary or desirable.  Ordinarily there
z;{lc no DOS'lLiVO. guides and so we rely on
the collective judgment of the poop'le as
expressed through their legislators. But

"In the case of highways, that collective

)

Judgment may bhe influenced and perhaps
mproved if we can apply at least some
of the standards and principles that would
c;hlpp(lly In the private economy. What is
hzlclez(th (1;4{ l:;\ i‘LC(:lll‘QLt(.) (>vwhmtinn’ of the
' b8 proved highway service, and
a realistic comparison of those values with
tl\xe f'ull c'(::)qomic costs of providing the
Z;rvtcet l'hls guiding principle is much
sier Yo state than to apply, however.

Measurement of Highway Benefits

beﬁ::(?t:)bg)mus (:lu.e to the !lll':lell'{‘lll(tlli} of
J g users is the effect of highway
mmprovements on the total costs of highway
t{?‘?[’ﬁrmtion. As a matter of fact, we
(thml}t)) .ﬂrl'c Iﬂpcnding. considerably less
i cents of our highway transporta-
tion dollar for the road p]u‘ht;. A larger
percentage spent on highways way mean @
lesser total cost.  This is the real im port of
the thought that wee payy wmore for poor high-
ways than for good ones. ' '

hl
 For example, savings in distance result-
ing from a highway improvement may

<4 N—
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result in savings in fuel and tyre costs
alone that will be more than sufficient to
pay for the improvement. Less congestion,
better road surfuces, reductions in grades
all tend to reduce vehicle operating costs.
In each case the benefits to the users can
be reduced to monetary terms and oftset,
against the highway cost.

Moreover, serings in bime that may
result from any onc of a variety of high-
way improvements may have tremendous
economic value even if we conservatively
consider only the time of commereial and
business highway users. ‘The saving of 5
minutes may seem a small matter for one
operator, but over the course of the year,
during which thousands of vehicles are
involved, the savings add up to enormous
cums which, when compared with the
highway costs, may justify very sub-
stantial investments in highway improve-
ment.

The reduction in accidents that results
from highway modernisation also means
lower . costs for both commercial and
private users, not only in the savings
through elimination of accidents ‘but also
possibly through reduction of insurance
rates.

In addition to tangible savings in
operating time, and accident costs are
intangibles to which, unfortunately, money
costs cannot be attached- -as, for example,
the increased pleasure and comfort of the
motorists on better highways. Undoubted-
ly thesc are benefits for which a great
many motorists would also be willing to
pay. It would seem proper, therefore, to
reduce benefits to money cquivalents
wherever possible.  But when the final
decision is to be made, the intangibles
muxt be evaluated by subjective judgment
and may tip the scales in favour of higher
level of improvement than might be
indicated by monetary values alone.
Here, then, after the technicians have
completed their analysis, the collective
judgment must come into play in reaching
the final decision.

The Users’ Willingness to Pay

Conerete evidence of the highway users’
willingness to pay for improved highway
service is found in the cases of certain
toll roads in the Bast of the U.S. A, where
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existing parallel non-toll roads are worn
out, obsolete, or inadequate. Motorists
usually pay about 1 cent per vehicle-mile
for operation on these toll facilities— the
equivalent of a gas tax of 15 or 20 cents a
gallon in addition to their ordinary user
taxes. Obviously the benefits of the
higher type facilities, both tangible and
intangible, as evaiuated by the users
themselves are substantial,

The case is even more striking when
commercial and business uses alone are
considered, for here the intangibles play a
lesser role and the cold calculations of
cost against value-of-service are dominant.
Yet itappears to be to the advantage of the
trucking industry to pay substantial tolls.
For example, trucks are charged from 2
to 6 cents per mile, depending on size,
for operation on the Pennsylvania Turn-
pike, yet about two-thirds of the revenue
is derived from truck traffic. The reasons
are apparent. Studies indicate, for
example, that fuel consumption is 50 per
cent higher on an alternate route than on
the Turnpike, and more than twice the
time is required to travel the same dis-
tance on the alternative highway.

Problems of Estimating Costs and
Benefits. -

We have alluded from time to time in
this discussion to the need for including
full costs in appraising the relative
cconomy of highway transportation.
Without further elaboration, it seems self-
evident that all costs must be included in
any value cost comparison that is to be
useful in solution of the highway invest-
ment problem.

1t should be mentioned that this con-
gideration is generally based upon the
assumption of an economy of full employ-
ment. A departure from value-cost cal-
culations, in the rigid sense, may be
justified in a situation of under-employ-
ment. At such a time accelerated highway
improvement may be considered an appro-
priate device to relieve unemployment and
stimulate the economy. Even under such
conditions, however, it is appropriate to
maximise the benefits of highway im-
provement ; on the cost side of the
equation it will be appropriate to include
Jess than the full monetary outlays (or
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perhaps calculate costs at zero) if, in fact
inflationary methods of financing are usc(i
which result in the employment of labour
and other economic resources that would
otherwise be idle.  However, for purposes
of comparing alternative public expendi-
ture under such conditions it may be use-
ful to develop benefit-cost ratios in which
full monetary costs are included.

It should be emphasized that there are
tremendous  difficulties  in the way of
making a precise value—cost apprisal for
the entire highway plant. Not enouvh is
known about vehicle operating costsa for
difterent vehicles under different highway
conditions. It is difficult to ostyim:\:tn the
value of time savings for business and
commercial users and debatable whether
time savings for private users should be
evaluated in money terms or regarded as
an intangible, Placing an acceptable
money value on higchway accidents is no
easy task, even if a satisfactory method
of estimating potential reductions is
agreed upon. Nevertheless, it scems clear
that efforts should continue in this direc-
tion. It is to be hoped that continuing
research will reduce the areas in which
disputable assumptions or purely subjeé}-
tive evaluations are required.

Highways and the General Welfare

It may have been observed that these
remarks have been confined to the b(‘né-
fits that acerue to the highway user. No
mention has been made of the social and
political values which are frequently
aseribed to highways and emphasized in
]ustifyi_ng an improvement progranﬁne
The existence and importance of gener:ﬂ
benefits cannot be denied. But thev do
not lend themselves readily to specific

conomic cvaluation. On  the contr:irvl
oo much emphasis on general beneﬁ"t;'
may prove misleading. The basic pro,-
blerp under consideration is the diversion
of limited economic resources from ofher
possible uses to highways.

In many discussions of general henefits
the fact is overlooked that the use of
th(_ase resources for other purposes, whether
private or public, may also render great
general benefit to society. Almost ever
mmvestment results in a general beneﬁg
If it is said tl}at highways aid the national
defence, can it not be shown that steel

Novembor 1953

plant is also essential to the national
defenee ? Tf it be waid  that highways
weave together the social fabrie, or pro-
mote political coliesion, ar ln',intr new
lands under hencficial use, can it 117)’0 also
be shown that railroads or canals will
render similar benefits?  {f general bene-
fit were the basic eriterion of Government
expenditure, nearly all economic activity
sh(?ul(l he subsidized,  To attempt  to
weigh the general benefits  of highway
provision against the general bzneﬂts
that would be gained from any one of all
the possible alternative uses to which the
resources might he applicd is a task
a,lnu,m‘t incomprehensible in its  sheer
magnitude.

. Yot. it must be admitted thut there are
sttuations in which highway or other
public  expenditures may };1'0[)01'ly be
found by collective judgment to be justifi-
able, even though they do not measure up
11n(1m" rigorous henefit-cost analysis. 7'he
henefit-cost approach is not pr(’)'m('w(. To
illustrate:  The public purse has often
been opened for the promotion and  deve-
lopm‘er\t of industry ; perhaps in no field
has its use been more generous than in
transportation, starting  with carly road
de\'rcl(.)pmcnt and extending  to canal
building, land grants to railroads, deve-
I?pn}ent of inland waterways and, con-
tnmmg to the present, ;Lirm:m’il sﬁl’midics
and airport and airway development.
Many roads arc developed (and more are
requested) which cannot be justified on a
current traffic hasis bug whiéh, it is hoped
will open new arcas for profitable :Lgri?
cultural, mining, lumbering  or other
development. ‘

Quite ()bv‘i()usl‘v, the use of tax moncy
for promotions of this wort must rest
largely on collective jndgment based upon
such facts as can be marshalled regarding
the future usefulness of an industry or a
transportation agency or a newly develo-
ped area to the general welfare. Under
such circumstances, it is obvions that any
attempt to adopt stundards applicable in
rtbe private cconomy must be abandoned.
Che problem is purely governmental in
character, gencral benefit rather than
benefit to individuals or  identifiable
groups of individuals furnishes the stand-
ard. Tt is inappropriate to raise revenue
for such ventures through user charges ;
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instead, general tax  funds should be
drawn upon.

Frequently it will be appropriate to use
apecial agsessments or property taxes to
defray the costs of such highways, as in
the case of strects in new subdivisions or
roads in areas opencd by reclamation
projects. In other cases, as for example,
accoss roads to  military reservations,
appropriations of general funds raised
under prevailing fax institutions would

seem appropriate.

Practical Expenditure Problems vs.
Theoretical Cost Anaylses

Tt would he nice if the value-cost ap:
proach provided a simple answer to the
highway investment problems, but it does
not.  Not only must the question of
highway justification on  the  basis of
general henefits be dealt with under cer-
Lain circumstanees, as pointed dut above,
but other practical problems are encoun-
tered in the attempt to fix aggregate high-
way expenditures for the benefit  of nsers
on the basis of value-cost caleulations.
For example, it is quite proper to use true
anmual costs which include maintenance,
deprecintion, interest, and possibly taxes
rather than expenditures in the comparison
of value and costs.  Tf highway improve-
ments are financed through borrowing, or
if, hy sheer coincidence, annual deprecia-
tion on the highway plant provides ade-
quately for new investment, o showing
that Denefits are greater than costs is
useful.

But a pay-as-you-go system of highway
finance, however desirable it may be on
the hasis of other considerations, may
make benefit-cost  comparisons virtually
meaningless as a practical matter, parti-
cularly if the entire highway plant is in
noed of rehabilitation as scems to be the
ase today. The highway users are called
upon to advance money to mect expendi-

_tures for improvements long before the

expeeted henefits accruc. It is true that
the inclusion of interest in the cost calcula-
tion theorctically solves the difficulty.
But as a practical matter, the tax-payers
are immediately burdened while the com-
pensating benefits they wils evgntually
enjoy are spread out over a conmd_erable
time in the future. Under such circum-

3 9
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stances, a strowy case for a eredid financing
to s pread the bighvway costs orer Lime con be
muidr.

More clusive is the fact that although
interest clearly should be included in cost
calculations for certain purposes; it is by
no means certain that it should be inelu-
ded in tax charges levied for the use of
highways that have heen financed on a
pay-as-you-go basis. This observation
warrants much theoretical analysis that
cannot be included here.

Previously mentioned was the fact that
economists and engineers view the pro-
blems of highway finance from different
perspectives.  Kconomists would relate
user charges to depreciation, main-
tenance, interest, and possibly taxes,
so that the highway user would pay full
cconomic costs for that portion of the
existing highway plant for which they are
held responsible and which they are cur-
rently using. In this manner, subsidy is
climinated.  But engineers are looking to
the future. They are inferested in an
adequate expenditure programme to ex-
pand the highway plant to take care of

cexisting and anticipated traflic conveni-

ently and economically.  The fact is that
if only annual costs of the existing plant
are met by users the only amounts availa-
ble for expansion of the plant would be
the imputed interest that might be inclu-
ded in ascertaining annual costs. If ad-
ditional funds are secured by inereases in
user taxes, users would pay more than
annual costs and there would be an over-
payment a negative subsidy.

The diffieulty might be solved by bor-
rowing or by the use of general tax funds
for highway expansion. In the latter case,
the popular notion that the use of general
taxes for highwayx is clearly an indication
of subsidy to users should be dispelled.
However, the financing of a highway plant
through general funds with subsequent
repayment by user charges which include
interest and general taxes, while concep-
tually sound in economic theory, would
require a radical departure from present
thinking about highway problems. It
would raise another difficult policy ques-
tion. Investment of general funds in the
highway plant provided for benefit of
users wonld he based, not upon the free
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choice of individuals. but upon collective
Judgm.(‘nt axexpressed through legislatures
:uyl ctfected through compulsory taxation,
What  standard  would  guide  poliey-
p);»l(m‘.\‘ in determining how much current
meome or savings be taken from indivi-
duals through general taxation and inves-
ted collectively in highwayvs ¢

Favourable Benefit-Cost Ratio Not
Conclusive

_'l‘ho practical problem of flenlihg in
highway expenditures when actually
financing  highwav improvements hut
dealing in economic costs in  making
comparisons with highway henefits raises
other issues.  Perhaps these can he
illustrated by a homely example. Let it
be assumed that accurate cost studies show
that a home freezer will pay for itself
over a pertod of time by direct xavings in
fond costs, and that it will vield other
benefits such ax savings in shn}yping time
Establishment of these facts will not be
likely to cause every family in the nation
to rush out and acquire a freezer. We
!mvo 'suggosted one reason : ;\n/
immediate expenditure is required ; the
savings will acerue over a period of V’ea.r\"
(Even if credit is usced for the pul‘&ha\';‘.
the time extended ordinarily  will not ‘})g
long enough to reduce payments to :u{
annual cost basis), ‘

There is another reason. Each family
has alternative use for its funds. Suppose
a family is faced with a choice hntwoen‘m,
freezer and a television set. The zmnu‘l.'l
money costs may be the same. But t}(w
cost to this family of acquiring a freevef
witl be the value (anticipated heneﬁtq)dof
”.19 television set which would have tlo be
given up. In its judgement the televisim{
set may yield greater benefits than the
f}reezor, even though it has been prove(i
;lll;m]te the freezer will pay for itself over

The import of this observation is that
rosts as computed in highway beneﬁt-co;t/
calculation for investment avnalysis m";'
be understated. Tt might he :»ssum‘e?l
that highway improvements will bhe
justified when the benefits gained evalua-
ted in monetary terms, exceed tile costs
But a home freezer also mav yield beneﬁ’;e;
that exceed its cost. Just as the fa,milgr

10
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]mlght choose a television set instead of a
1lonm fr'eezor, given a choice it might
choose cither of these  instead of highway
mprovements, ceven  though the latter

was shown {o yield henefit in excess of
costs,

S!milnr constderations might apply in
business situations. Highway impr;)vo-
ment may result in savings which over
t-lme' more than offset their cost for a
pnrtl‘oulnr trucking firm.  But  suppose
th.n hrm.con]d gain even greater savings
with a similar outlay for modernizing its
fleet of vehicles.  Thix would he the more

]n‘u{lont Investment, if the firm has any
choice. :

o Agmn,_cpnsidor the total ecconomy.
nuppose it is proved that a given invest-
ment in highway yields henefits that far
execed costs.  But, society as n whole
has alternative uses  for its  economic
resources.  And value-cost caleulations
for a reclamation project may also show
ben‘ehts exceeding costs. How Wili the
choice he made between the highway
tnprovement and the reclamation pmjﬂ(tt.’
P.erha,ps if there were only two zmltenm;
tives an answer could be devised. But
a formula to choose hetween hi'ghwﬂ-V
;)x(r)l&rovemfnts and all other possible uses,
_ private and governmental. bhoth
lp.m('luctlve and consumptive, to which the
imited resources might be put would he
virtually incomprehensible.

Judgment Is Involved

Tt is .clear, then, that henefit-cost
a,nal_vfus 1ssubjeet to severe limitations, af
]Iea;z.t in the present state of kn(;wl(;d,ge.'

l}( ividuals, businesses, or society as a
whole  mav well find  that highway
improvements, despite favourable henefit-
cost mfvms, are less  desirable  than
alternative uses of the resources. /n the
ﬁ?zal unqu.sis, the decision on (; rrr'r(lfé
l{zq/m'ru/ chrestiment must rest nupon c((])l/hriul
'/}'I'II:I{(I-M{MH expressed through the /1’!/178/"[7;1'1‘.’
mm; \'li.:) not; to say that hencfit-cost

; lys Serves  no  purpose.  QQuite
;’).)"\;l()uﬂ]y‘ if benefits are less than costs,
V:}]{,L,r::mgf | expenditures  would not be

arranted.  But where the henefit-cost
ratio is fa\'o.urable, subjective judgment.
must come into play. The higher the
ratio, the more convincing is the case for
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highway expenditure. But at some point
on the scale, perhaps a cut-off should be
established. That point could only be
determined by inter-subjective agreement.

Our discussion has been confined to
benefit-cost calculations asx a possible
criterion for highway improvement pro-
grammes. An approach to the problem,
now widely discussed, is based on an
engineering evaluation of the sufficiency
of various segments of the highway
system, each segment being given a rat-
ing in relation to an adequate engineering
gtandard. But unless all roads are to be
brought up to the adequate standard, a
point must be sclected below adequacy
which can only be determined by subjec-
tive judgment. A possible guide in
making this judgement is a comparison
of highway benefits with costs at various
points on the sufficiency rating curve.

The fact that no formula has yet been
devised to grind out a precise answer to
the problem of highway investment is not
surprising, Wherever econommic choices
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are acquired, individual or collective
judgment is involved. In  the private
business world, final decisions between
alternative  courses of  action rest
upon judgment of the head of the business
or the board of divectors. 'The economic
decisions of the individual, the family,
the business, and the government need to
be buttressed by facts. One of the basic
aims of economic research should be to
supply the facts and make the analyses
that will lcad to more rational decisions.

With respect to highway finance, there
may be no substitute for informed judg-
ment, but as an initial step forward we
need merely obtain public recoguition of
two basic concepts: (1) that highway
transportation efficiency and economy
depend upon both the public roadway
and the private vehicle ; and (2) that
highway expenditures should be evaluated
by weighing benefits against cost, and
not as government largess. The results
cannot fail to be salutary.

(Concluded i
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THE ENGINEER AS ADMINISTRATOR

tBatvacted from < The Journal of the Tustitution of

l[/l,)/.('/- l”/ ]" ) ?
. Ll ngineers *— - ; -
/ nenrey P N(/((A/, 1953

ORGANIZATION s hecome 0
~ complex that it is in danger of l)cc()[;l;
ing the prerogative of a new profession
I'he danger lics here that engincers (me
not fully taking their place iri’l nm.‘nwtrc—
ment. They are alrcady permitting ttjxe
new product of administrators to ;\'ur;
their authority.  Businesses and guv.vrn[-
ments have now become so huge that
management is extremely complex and
difficult, so difficult that this new class iy
thought to be nccessary. e

Adm'inistmtion has come in practice to
mean, in Government Departments, deal
ing with u'll the more important ’thin(m.;
tlm_t require no  specialised know]cd(fz
or in other words policy matters where ﬁu:
lay administrator thinks he can arrive ‘LL
& wise decision without direct knmvlwl:r'
of his own and on the advice of s])(:(,'i‘bl‘is‘tb'b
And many things are dealt with il; L'hlis:
way, yet they ought not to be, for umrg
Lhzu'l ever, to reach a wise and ,cm'rcct,
decision broad and specialised knowledve
are at once required. o

l)’uring the last century, as the size of
businesses grew, specialists came forward
ready and able to take their place on the
b(_mrd of  management. Aecountwntf
without knowledge of particular mum(lfwl~’
tures, increased their influence : this \»(L
largely brought about by the (JOI)]};]L‘Xi;:
of income tax and the need for In(*l“"t‘
and amalgamations of firms, factors Flh
should be secondary to pm()lu('tivitl' ot
technigue.  Kngincers have r(-,sist(:‘(yl this
incursion with some success le/lowillll?f
that accountants have their’placu an
indispensable one in larger husiness ’~\:1nl
so long as accountants do not Hb.('c}n (\
obsessed by the importance of stxa,ti%'n-(,
and are content, so far ag the "l‘(lyi;r:q—
running of affairs s concerned. to h(‘llvy
and ' advise the creative post ’ f'il(‘ ’ Llp
n()t,hl’.l;ﬁr but  good,  They ‘m,u\'f/ }t‘-l(l'(:
especial care that, in thoue ]»1v|~’:ilu\;l'(\\:
where development of ideas fnll()\\'.\"l‘:l,])‘i:l\”

12

and

on experimentation, they do not hinder
progress.  Today it may generally be said
that the conflict hetween cngin‘ccrs and
;L(:(L:Euntamts is largely resolved and that

. hely conflict is, however, now
b(:m_g ~Joimed  between cngincers, and
;Ldrunustruﬁles, at any rate in govern-
ment in this country, (U. K.) htholll—!h
generally speaking it does not appear o
he so abroad, )

. In .;\mcricu, it is remarkable that promo-
tion is common from the shop Hoor, in
tfe»ct the introduction of university gr;milm-
I((;‘:v:r ﬁ;vglra.de in 2 business above the

I s rare indeed, and it scems
that appointment to the higher grades
oceurs but seldom save l)vh||l'<)lllnm,iull
Yeb in this country this is not yeb SU.
although the tendency is increasing. 7

At tovrn plunning  conferener  in
dmervica in 1936 0 was made pevfeelly
(,'[1'6”‘ thet {hv men who was 1o beeome Hhe
swrean chief was the teehnical man who had
aplibude, ability and e perience, o admini-
strative elass being recognised. o

The American highway boards, w
hold.full rcsp«)nsibil%ty f‘?lu' l.)ll:tllhill(lll:“llE:\Ill(l"(;
and tmprovement of their rouds, cons si
in the main of enginecers who havo ol.;m—
ined promotion through  the grades to
whom are added not more than LW(’) or
three  solicitors  and accountants, thus
introducing sufficient expert knowl(:dge to
ensure hroad and halanced (l(tCiSiOl;N.

In l"mncc.grezm’u importance is placed
(:I)l’ t}xlc‘qu‘u.hty of the technical degree
gained at college, and the clever student
carries through his entire career his initial
advantage.  Promotion is however open
to (‘Ll.l \.\'hn make the grade, the lii(rhost
:L(Imn}lstrn,ti\'(s posts  (althongh in
teehnieal ministry they are nn’t-,’ conside-
red such) being filled by technical men.

“X
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Generally these posts are occupied by
men of great intellectual ability.

There scems no exact definition of the
word administration.  The  NALGO
Conditions of Service say,  The dutics
are those concerned with the formation
of policy, improvement of organization,
general administration of instructions of
the employing authority and the control
of departments, higher work in the legal,
technical, accounting and other depart-
ments : also subordinate officers engaged
on professional or technical work of a
minor character . Nothing could be at
once wider or more vague, while no
mention is made of that most diffieult
task of all—the actual carrying out of
large-scale  works of supervision of a
living and active organization, whéther
it be highways, water supply, irrigation,
police or the fire scrvice.

It has been contended thal seientists «re
too specinlised lo become adsn bnistrators,
but this is not true today. Seience generally
has gone full-cirele. Not so long before
the war it had become over-specialised,
so that scientists had become unawarc
of what others were doing, but they have
themsclves gone a long way to correcting
this fault: had they not themselves seen
it, the natural developments of science
itself would have rectified i, For exam-
ple, an experimentalist — in optics now
finds it necessary to have a considerabhle
knowledge of the dynamics of particles,
of radar and clectronies and of the proper-
ties of gases in order to pursue his studies,
Biochemistry and metatlurgy are two
important interests that have done much
to link up isolated lines of thought.
Today it will be found that all the leaders
in specialised seience have an amazingly
broad knowledge,  Iddington, the astro-
nomer, was able to write ob philosophy
with great authority, and Bertrand Rus-
sell’s range of subjects seems almost
unlimited.

And so with engincers. At the univer-

sity their training is not narrow, though
when they enter an office they do usually
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specialise, perhaps in bridges, sewerage
or water supply. But this is only a step,
and a necessary one, in their career. As
they advanee, they delegate more  of
their speciality to juniors working under
their supervision and have more time to
survey the broad whole, until finally,
when they reach o senior position, while
they may have fuller knowledge of one
particulor scetion, tiey have a general
knowledge of all. Mo succeed they must
he able to sce a problem in its entirety
and to do so must have sound judgment
and wide knowledge,

The engineer  must be the principal
officer of his department.  He must build
himself a strong position from which he
can advise his committees on matters
within  his domain without passing
through the head of any other department.
Siemens, Krupp and many others who
made large fortunes, held that engineers
should be at the heads of sections of their
industries What had a hard road to
follow before his steam engine was a
financial success, and the turning point
only came when he collaborated with the
industrialist Boulton, but even in this
case he did not become a junior but an
equal partner, a successful combination
that endured for many years.

In Industry endeavours have been
made to meet the demand for adminis-
trators without creating a specialised class
hut by the further training of profession-
al men. In Government Departments no
new class has, in fact, been made, for all
that has been done is the giving of certain
duties to men of broad education but who
lack, and moreover are unaware of their
ignorance of, that further training vitally
nocessary. Each profession should produce
s own  administrators, interchungeable
within professions, but not outside them,
It is the clear thinking of professional men
as scientists, coupled with administrative
Inowledge and ability, that fits thew, their
s pecialised knowledge being merely  some-
thing incidentally acquired, on the roud o
SUCCESS.
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TESTS ON MASONRY ARCH ROAD BRIDGES

(" Iy . 3, o . . ) . .
1Condenscd from Rescoreh Paper No. 16 of Bawilding e

seaceh Stalion, 170 N -—

1'vst, om Road Bridyes by Norman D y i

UNTIL quite recently, masonry  arclies

of short span, up to about 40 ft, waed
to be designed by empivical rules  which
related the thickness of the barrel of the
arch to the span and the rise, and bore
no relation  to the load which the arch
was expected to carry. NSuch rules might
have been based largely on the previ:us
experience of engineers and architects
who had designed similar bridges for
comparativelv small live loads.  But with
the increase in motor traftic, vehicles of
much heavier axle loads began to use
these hridees without apparent ill-chcets
to  the structure. A investigation  into
the souree of the unzuspected strength of
these arches was made by the Bu?ldintf
Research Station of the Department o?'
Sciﬁn?iﬁc and Tndustrial Research, Great
Jritain. A\ summary of this investivation
and the conclusion arrived at are viven
in the succeeding paragraphs, ‘

Usual Method of Design

Now-a-days barrel arches in - masoney
are analvsed by considering the propm:-
tien of the live load which is likelv to
come on a steip of unit width of the arceh
and determining the stresses produced in
the rib, on the assumption that -

{1y the rib s fixed at the springing

(2) the spandrel filling forms w doad
load acting  vertically downwards
on the rib .

(3) the abutments neither move  verti-
eadly or horizontaliy  nor rotate
about o horizontal axis.

The Ioad required to produce tension at
the intrados of the rih is taken to be the
load that causes failure, and the ‘
ble Joad is obtained by lepl\'ilW
of safety to the failing load 'Fosts have
however, shown that these ;mssumptrinn:
are far from being correet., ‘

permissi-
a factor
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Bridges tested

The bridges which were tested varied
in xpan from B4 ft to 54 £t and  consisted
uf.ln'ick or xtone masonry  harrel arches
with  spandrel and parapet walls, the
space behind the  spandrel  wall i;vi,m:
usually filled with elay and rubble. The
part of the harrel Iving between the span-
drel wall was not often of uniform thick-
ness hu.tv wis stepped in o series of  thick-
nesses inereasing from the crown towards
each abutment.  Usually the shape of the
arch barrel hnd originally  been elliptical
orsegmental, but departures  from the
true ellipse or cirenlar arch were the rule
rather than the exception.  The brick-
work varied  very considerably in  kind
and quality : in some cases tho joints were
badly in need of repointing, while in the
chvrs, patches of new brickwork had been
inserted into the original structure. Tn
the stone arches, voussoirs were cracked
and spalled and  the mortar had fallen
from the joints.

Nature of tests

m . . .

'wo ty pes of leading tests were made :
very detailed tests culminating in a test
to destruction and more  superficial tests
usimg heavy roand  vehicles  { i

A 3 i oapplying
the load. PPy

Three bridees  were  toste i
The first was a St()l]((!l(;’()l'l::E:i([‘l ‘ltj)~l fﬂ-lwl_“r(‘-

( S arch bridge
of 21 ft spu,n}, mlld the second was o brick
masonry arch  bridg he same spe
The third was :mlml:’:eh;')ifckﬂ:;u:(())‘:ll:‘b Sl')(fl‘ll‘

. sonry arch
bridge of 21 £6 span but with a very wide
roadway of Y31t 5in The last bridge
was also loaded at various stages during
demolition and the final  test was mrri('(hl
out on the brick arch ring with all filling
and superstructure removed,

S.up(-rlwml loading tests were made with

;}(umus types of heavy road vehicles on

e three bridges mentioned above and on
cighteen others.

A v
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Method of loading and measurement
of deformation

When tests to destruction were made,
the loads were applied to  the bridge by
means of hydraulic jacks as shown in Fig.
1. Timber cribs were built on  the
approaches to the bridge and were used
to support a platform of steel girders and
railway sleepers. Thix platform carried a

/
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span and } span points of the arch
extrados, excavation of a pit in the fill
being  then necessary.  The stress was
measured on the exposed face of an
individual brick or voussoir, hut some-
times measurement of stress was also
made across a joint.

For the measurement ol abutment
spread and  rotation, lenoth of invar

e |
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Fig. 1.
Method of applying load to arch.

dead load of kentledge consisting of pigs
of lead, cast iron blocks or other suitable
material.  Hydraulic jacks were inserted
Letween the underside of the platform and
the deck of the bridge and were used
cither singly or in groups of two or four
to apply loads to the bridue. The magni-
tude of the applicd loads was nmeasured by
means of proving rings or eylinders.

In other cases where it was not intended
to reach the failing point, the load was
applied by means  of heavily loaded
vehicles of various types. Deflections
were measured by means of deflectometers
capable of indicating ] ,10,000 in variation
in deflection. These deflectometers were
usually seated on steel joists spanning the
abutments and were located at the &, |, %,
), & tand [th points of the span along
the centre line of the bridge. Occasionally
the deflection along parallel lines near the
faces and parapets were also measured.

The strain was usually measured longi-
tudinally at various points on the soffit of
the arch along the longitudinal centre line
of the bridge and occasionally at the }

~wire was attached to the abutment face at

gpringing level and was carried horizontal-
ly to a very light pulley supported on ball
bearings and then down to a deflectometer
mounted on the same datum post as the
pulley. 1In this way the horizontal move-
ment of the skew back was read. For
rotation measurement, o bracket with a
long arm was bolted to the abutment face
and a similar arrangement to the above
was connected to the free end. The
difference between the movements record-
ed on the rotation and spread instruments
divided Dby the vertical distance bhetween
the wires gave a measure of the abutment
rotation in radians.

General observations on the test results

One significant fact emerging from the
tests was that when the bridge was loaded,
outward spread of the arch abutments
oceurred in every case where spread
measurements werc made; but these,
gpreads varied considerably from bridge
to bridge.

Another major feature observed during
the test on a stone voussoir arch was the

15
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development of transverse cracks hetween
the  voussoirs at  relatively low  loads.
These cracks closed up again on removing
the load.  The signiticance of this feature
lies in the fact that the development of
tension at the intrados as indicated by
the presence of a crack or open joint docs
not entail collapse of the bridge. More-
over, the ultimate load carried was far in
excess of that required to cause tension
and it would scem inappropriate therefore
to assess the carrying capacity on the
basis of the load that causes tension.

A further phenomenon observed in tests
to destruction was the appearance of
diagonal eracks on the arch vault running
from the point of application of each load
towards the intersection of the skew backs
with the nearer fuce of the bridge.  These
cracks resembled the diagonal cracks
which arc seen on concrete slabs when
tested to destruction under concentrated
loads, suggesting that the arch barrel
behaves as an arched slab.

From the tests to destruction carried
out, it is possible to summarise the
behaviour of o spandrel-filled arch when
loaded to destruction by means of concen-
trated loads at mid-span.  As the load is
increased, the arch detlects, the abutments
spread and there is gradual opening of the
joints where the Lenﬂle stress exceeds the
strength of the mortar or of the adhesion

Novembor 1933

between the mortar and the brick or
stonowork. At o later stage, at least with
arches of narrow width in relation to their
span, diagonal  cracks develop in the
barrel.  Later crushing of the arch barrel
oceurs.

Arch deflection

Some load  deflection curves observed
during test of one of the bridges tested to
destruction arve shown in Figs, 2 & 3.
When the load was removed, considerable
hysteresis was  obscrved  revealing  the
partially plastic character of the structure.
It was also generally observed that the
deflection of the arcli was greater during
the first application of the load than it was
during subscequent loadings, this again
heing a characteristic of plastic or partially
plastic structures.

Lateral distribution of load

Iig. 4 shows the lateral distribution of
deflection at mid span of a bridge for
single concentrated load of 12 tons placed
at half H]J'LH and placed successively on
fines B, €, D, I, ¥, G and H. The bridge
was a hriul\ mas(nny arch bridge of 21-ft
span with o roadway of 33 §6 5 in, at mid
span.  The negative dellection of party of
the barrel, remote from the load, may in
part have been due to slab action, but it
was clear also that plasticity was allecting
the results,

Frnd (oad (e W_jr/
=
5 Sranm et - .
PAN. )/’{' ! I
ANorrH
Y r
b ani . SPRINGING
o T TN

Load Applied to Arch—Tons.

§0ufh 1
i PRINGING
pom
4
- I CEE
] o0r 02 03 o0& 05 0é o“[;~
Dtritcrion or amcw atons (e 8 lveyes
Fig. 2

Loud-deflection curves observed during test to destruction, by applying two cqual

concentrated loads at 4

spun, 3 £t 7 in. cach side of datum line B.
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Fig. 4
Transverse distribution of deflection due to single
toud of 12 tons applied at } span.

One other feature is the much higher
deflection ohserved on one side of the
bridge as compared with the other. Tt is
thought that thix particular feature may
be the result of the greater spread of the
abutment on that side of the hridge.

Abutment spread

There was considerable spread obscrved
in almost all cases of spread, the awmount
varying with the load applied. With
nearly all bridges the abutment spread
increascd more rapidly with increasing
load and the amount of spread for a given
load varied widely from bridge to bridge.
There is no correlation between spread
and rise-span ratio or any other simple
geometrical property, but in general the
bridges having the smaller spread-load
ratio are those which are built in a cutt-
ing, whilst the larger spread-load ratios
occeur when the roadway approaches to the
bridge are built upon  embankments.
Tests have also shown that the spread of
the ahutments may not be uniform across
the width of a bridge partly due to found-
. ations being weaker at some places than

concentrated

at other places. Considerable error in
caleulations is involved as a result of neg-
leeting abutment spread.

Effect of Spandrel fill

Asan illustration of the strengthening
(.)f the arch by the spandrel fill, attention
is drawn to Fig. 5 which shows the lateral
distribution of detlection at | span, for a
single concentrated load of 6 tong ai)plied
at | span on the centre line of the bridge.
_It appears that the detlections and stresses
In an arch are greatly modified as a result
of the spandrel and abutment fills and it
seems that the arch barrel, the spandrel
lill and the abutment G should be
assumed as one interacting unit when es-

Timzlxting the horizontal thrust for a given
oad.

In assessing the strength of an arch
brldge, careful consideration should also
I»'e given to the condition of the founda-
tions, sinee if the soil conditions are bad
the arch may be scriously weakenod.
Under normal working load the outward
thrust of the arch is balanced by the pas-
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sive pressure of the abutment fill. A sus-
tained and heavy load on the bridge, for
example a heavy vehicle parked on the
bridge, may greatly increase the horizon-
{al thrust and if the material behind the
abutments deforms, spreading of the abut-
ment can take place with consequent

weakening.

Conclusions

The investigations have shown that the
strength of masonry arch bridges is, 1n
general, much greater than existing
methods of calculating would suggest.
The tests have shown that :

(1) considerable abutment movenchts
can, in fact, take place :

(2) failure does not necessarily occur

immediately tensile stresses are pro-
duced :

19

t 1 span for successive stages of demolition and plotted to u transverse base.

(3) the arch barrel may behave as an
arched slab rather than as a series
of arch ribs or strips:

(4) the strength of the consolidated fill
above the arch barrel contributes
greatly to the strength of the struc-
ture :

(5) the bridges reveal hoth elastic and
plastic properties, and failure may
occur by creep under a heavy and
sustained load.

How best to sssess the strength of these
old masonry arches is still a problem.
Possibly the most direct method and the
one recommended is to apply a test load
of 20 tons on a single arch to the struc-
ture. If the spread and deflection of the
arch exceed 0015 in, and 0.05 in. for
bridges up to 45 ft span, the bridge may
be treated as suspeet and more detailed
examination is called for,
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SUPERELEVATION

For stability of a vehicle moving on a road curve

12
e+ f>S T5 R e B PN Creeesanees .'(l)

4

Where —‘—~

R called the centrifugal ratio :

¢ is the superelevation ;
f  the cocfficient of friction between the tyres and the road surface ;
V' the speed of the vehicle in miles per hour ; and

R the radius of the curve in feet.

The centrifugal ratio can be balanced wholly hy superclevation or friction or a
combination of both. Balancing wholly by superelevation will
superelevation, inconveniencing slow moving traiﬁc..,

result in large

On the other hand, if there is no superelevation, the friction alone will have to
counteract the centrifugal force and the resulting high value of friction will wear out
tyres. Therefore it is desirable to balance the centrifugal ratio partly by superele-
vation and partly by friction. It is considered proper to design the superelevation 80
that it will equal the centrifugal ratio at 3th the design speed .

3 .\2
Thus ¢ =(4 ‘ )

To suit bullock cart traffic, the value given by the above formula is limited
to a maximum of 1 in 15,

The graph on the opposite page shows the superelevation for the various deslgn
speeds and radii of curves,

In the October issue on page 20
please read equation (1) as
HE

= et e, U
#y

F=Mx
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Fuels
- : Lubri-
- o 0 Z z < o cating  Grease
OPERATION OF CIVIL ENGINEERING PLANT" Type of plant BR8240 | B2 ol bpe
P 228 | % g E g 2 - gallons ' hour
Table No. 2 5"-:‘ B_ g |m=T | £g per hour
< 2= ]
Fuel and Lubricants Consumed per hour hy Various Types of Plant - - -
Locomotives :
Fuels . ' -
N Lubri- 10 h.p. (1)88 tlbgg 8‘025 0.04
. -9 ¥, 3 N cating | Grease 2~0 h.p: 1t " ' 1”2.0 08“12 000
Type of plant B> EE5 | & | Ex | oil, | Ibper Shunting, 4 to 84 It. guuge | ' 009
— A = - 2 !
é,,'i E 5 g, gn.:c: S 5 : %_g I%::l]ons hour Lorries
2= 3 S_5 | 832 3 & our 2 ton 0.33 vee 0.70 0.02 0.04
Reaed PTA|Mwa | O4& 3 ton 0.40 ... 0.80 ... 0.022  0.04
y : S . 4 ton 0.50 0.90 0.024 0.05
Bituminous mixing plant: 5 ton 0.60 1.00 0.026  0.05
Bal‘ber-Green I\Iodel 484, 6 ton 070 ces 120 0028 0.06
normal dut : on .
Barber-GreenyModel 842, _ 3.00 .026 0.05 Mechanical trenching plant:
normal duty | 2,20 0.022  0.04 Allen Parsons, 12/18 338 teo o 040 008
- ' < Allen Parsons, 16/60 R . ) 0.05
Co-nci‘ete mixers : Barber-Greene Model 14ic 2.30 0.03 0.05
o//3.j 0.20 e 0.36 0.010  0.03 Cleveland Model 110 1.40 0.02 0.04
715 0.30 .o 054 0.012  0.03 . :
10/7 0.40 “0.72 0.015 0.04 Mechanical excavators, shovels,
;411//{(4) (())g(()) e 0.90 0.020 0.04 skimmers, draglines, etc.:
. 1.08 J
Ransome 28x O 140 ooz 008 1 ou. yd. bucket 050 140 0.02  0.04
Ransome 565 260 0'03' 005 3/8 cu. yd. buckes . . 0.022 0.04
' . . 1,05 } cu. yd. bucket 0.72 1.30 0.024 0.05
Concrete spreader : 5/8 cu. yvd. bucket 0.86 11584:13 ~0.026 0.05
Barber-Green Model SA 1.20 % cu. yd. bucket 1.02 83 0.028 0.06
! 2 002 0.04 7/8 cu. yd. bucket 120 216 003  0.07
Concrete finisher: 1 cu. yd. bucket 1.40 2.52 (.032 0.08
Barber-Green Model Xc 1.920 0.02 0.04
Compressors Pun.lps irol 0.50 0.02 0
315 . ttjmin 01 .1 L oo o 4 in peteol Tl ee D dm do
eun. ft/min. ' 0.90. 1.60 0.025 0.05 5 in., petrol 0.80 0.04 0.03
Cranes: 6 in., petrol 1.10 0.05 0.04
8 ewt. petrol . .
1271 S ot o atrol 0.80 0.02 0.03 Rollers:
P 1.00 0.02 0.03 ' 0.70
20 cwt., petrol A 1.40 0.03 by 2 ton 0.33 )7 0.02 0.04
3 ton, steam : : Voo 03 0.04 4 ton (.60 1.08 0.025  0.05
- . 0.02  0.04 6 to 8 ton 0.90 .. 0.90 003  0.06
Dumpers : 10 ton 1.30 1.10 0.04 0.08-
2 cu, .
3 cu. yds. . 0.60 ... 126 L 00s:  ooop ) Caterpillar D4, 35-40 hp.~ 180 .. w004 050
Hand tampers with vibrators ) ’ ' Caterpillar D6, 45-60 h.p. 2.50 T 0.06 0.60
per unit e 0.33 0.01 . Caterpillar D7, 65-75 h.p. 4.00 0.09 0.70
“ Hilift *’ shovel, § Cu. yds.  0.60 ... 1o 0.022 88‘ Caterpillar D8, 90-110 hop. - 5.00 s o 015 080
Hoist, petrol 0.70 0.020 0.0i
* Concluded from page 25 of October issue, o T — 24
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The data incorporated in these tahles
have been cavefully computed in conjunc-
tion with recorded results, and may he
used as they stand in building up the
working cost per hour of the plant to
which they relate.

In order to indicate the manner in
which to build up the working cost per
hour of a particular item of plant making
use of these tables two typical examples
are shown, depreciation being allowed for
in each case.

Example No. 1

Compute the working cost per hour of a
5-ton petrol lorry, given the following
particulars
Cost of the lorry
Interest on outlay

Rs 13,500
5 per cent
per annum
Working hours per annum 2,200
Years of life 3
Insurance premium, cost per
annum Rg 225
Licence premium, cost per annum Rs 450
Petrol, cost per gallon Rs 3
Lubricating oil, cost per gallon Rs 5/4/.
Grease, cost per 1b Rs -/12/-
Operator’s effective wage rate per
hour Rs 2 10/-
(a) Depreciation:
Capital cost Rs 13,500
Allow 5 per cent interest for
three years @s &9%5
28 15,525
Allowing a three years’ life,
of 2200 working hours,
depreciation per hour =15,525
3 x 2200
= Rs 2/5 per hour.
(b) Repairs and Renewals:

Referring to the Table* the cost of
annual repairs and renewals is given as
12} per cent of the capital cost based on
a three-year wor king life of 2200 hours per
annum.

~. Repairs and renewals cosy

124 » 13,500
100 % 2,200
= Rs -/12/- per hour.

per working hour =

Novemher 1953

(c) Insurance and licence :
Cfost of annual insurance Rs 225

Cost of annual licence  Rs 450
Rs 675
. 675
* Cos " WOT ; —
ost per working hour 2900

= Rs 0/5/- per hour.
(d) Fuel and lubricants :

Referring to the Table shown on page
22, the cost of the fuel and lubricants
per hour is ¢

Petrol, 1.00 gallons at Rs.
Rs 3/- per gallon = 3/-/-
Lubricating oil, 0.026 gal-

lons at Rs 5 4/- per gallon =-/2/-
Grease, 0,05 1b at -/12/-

per lb=-/1/-
Total = Rs 3/3/-
per hour.

Summarising, therefore, the working
cost of the lorry per hour is:

9 As Ps

(a) Depreciation 2 5 0
{b) Repairs and renewals 012 0
{c) Insurance and licence 05 0
(d) Fuel and lubricants 3 3 0
(e) Operator’s effective wage rate 2 10 0
Total9 3 0

per hour.

Example No. 2

Compute the working cost per hour of a
3/8 cu. yd. mechanical excavator, given
the following particulars :

Rs A P.
Cost of the plant 52,600 0 0
Interest on outlay 5 per cent

per annum
Working hours per annum 1800

Years of life 5
Diesel oil, cost per gall. Rs. 1/2/-
Lubricating oil, cost per

gallon Rs 5/10/-

Grease, cost per 1b Rs 1/2;-
Operator’s effective wage
rate per hour Rs 3/6/-

(a) Depreciation :

Capital cost of the plant Rs 52,500 0 0

Allow 5 per cent interest
for five years 13,136 0 0

Rs 65,625 0 0

# Page 25 of October issue,
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On a life of 5 years, of 1800
working hours each, depreciation

(5,625
per working hour :‘.;—0{1700 =Rs 7/5/-

(b) Repairs and Renewals:

Referring to the table on page * | the
cost of repairs and renewals is given as 7}
per cent of the capital cost based on a
five-ycar life of 1800 working hours per.
annum.

. 7L X 52500

Repairs and renewals = 100 % 1800

cost per hour=Rs 2-3-6 per hour
(¢) The cost of fuel and lubricants:

Referring to the Table on page 22, the
cost of the fuel and lubri.cants consumed
by the plant per hour is given by :

Annas
per hour

Diesel oil, 0.60 gallons at '
Bs 1/2/- per gallon 10.80

Lubricating oil, 0.022 gallons

at Rs 5/10/- per gallon 1.98
Grease, 0.04 1b at Rs 1/2/- per 1b 0.72
- 13.50

= Rs 0/13/6 per hour.

WORDS OF WISDOM
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Summarising, therefore, the all-in
working cost of the plant per hour is:

Rs. A. P
(a) Depreciation 7 56 0
(b) Repairs and rene-
wals 2 3 6
(¢) Fuel and lubricant
cost 013 6

(d) Operator’s cffective
wage rate 3 6 0

Total 13 12 0O per

hour.

The Unit Cost of the Work Performed
by Plant
Knowing the ¢ working cost of a plant”
and its ¢ normal output > per hour, the

< ynit cost” of the work it performs is
given by :

Plant unit cost

_ Working cost of the plant per hour
- output of the plant per hour -

. Rewr(o Y
He who resolves never to ransack any mind but 7‘%’? 5007, be

reduced, from mere barrenness, tot

he poorest of imitty T will

be obliged lo imitate himself, and to repeat what he has often repeated.

* Pago 20 of Octobor issue.
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HERE AND THERE

1. ROAD PROGRAMME OF NEPAL

EPAL is cssentially an agricultural
country, 95 per cent of her population
being peasants.  But the methods of
agriculture  arec old and  outmoded.
Productivity of the country can be sub-
stantially increased if modern sciontific
techniques could he introduced, In
order to meet this nced and fulfil the task
of cconomic upliftment of the masses the
Government of Nepal have taken up a
five-year Village Development Programme
in conjunction with the Technical Co-
operation Administration.

This Programme recognises nced for
speedy development of inland transporta-
tion. To mect this need, the Government
of Nepal are proposing to construet motor-
able roads interlinking her districts in the
Hills with the Terai. To this end, the
construction of six longitudinal and two
lateral roads is under consideration. Since

the projects involve heavy and long-:
term financing, the Government of Nepal.

contemplate seeking aid from the Gov-
ernment of India under the Colombo
Plan.,

2. COUNTRIES

These countries drive left

Aden- Burma
Anglo-Egyptain Ceylon
Sudan England and Wales
Australia Ethiopia,
Bahamas Fiji
Barbados Gambia
Bechuanaland Gold Coast
Bermuda Hong Kong
British Cameroons Iceland
British Guiana India
British Honduras Indonesia
British Somaliland  Jamaica

British West Indies Japan

Kathmandu Bhainse Road

A road linking Kathmandu with Bhai-
nse on the Indian  frentier is under con-
struetion as a joing Indo-Nepalese venture.
The total length of this road will be about
70 miles from Thankot to Bhainse. This
road will link up routes along which
potatoes are carried to Bhimphedi and
from there on to Tndia. Further, it opens
much of the countryside where climate

and altitude are favourable to develop-
ment of horticulture,

Altitudes  in Nepal vary from a
thousand fect above the mean sca lovel
in the Terai region to twenty thousand feet
in the hills and there are tremendous
possibilities  of development  which
have not been exploited because of the
lack of transport facilitics,

The road programme, when completed,
will not only open Nepal to the sight-
seers and  develop the tourist industry,
but also greatly accelerate the trade bet-
ween Nepal and India,

DRIVING LEFT

Cyprus Rhodesia
Kenya Sarawak
Malaya Scotland
Malta Siam
Mauritins Nouth Africa
Mozambique Sweden
New Gunica Tanganyika
New Zealand Tasmania
Nigeria, Trinidad
Northern Ireland Uganda
Nyasaland Zanzibar
Pakistan

Republic of Ircland
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3. LAYOUT OF NUMBERS

O facilitate the reading of large Va!u:s
the figures should be separated 1r}Wo
appropriate groups. Gaps, not (vzomm“,
should be used for this purpose. A sequgncel
of four figures not broken by :‘L(h‘:c‘uzml
point need not, in gcnora?], be ‘h(\ip(?lft‘(o;
into groups unless there 18 speeta :eas )e
to do so; but a scquence of five o“‘ lm(l).r.
figures, occurring in tuxt;\w,l1 ‘?lltb(\‘q;g-;hll.
matter, is preferably sopm-a}te(. 1)11 0 :m\:ﬁq
ler groups. For general scientfic I”‘“I ..l\]_"
(mathematical tables excluded) groupi ;
by threes starting from the d.emma,l poiﬁ_
towards the left or the right 13 recomym,‘ 1
ded. This follows an 1n(tern&t10fn‘a
recommendation made by the 9th (?031 er-
ence General des Poids et Mesures 1n
1948.

4. PER

les :
Eﬁé?fjigure sequences not broken by the
decimal point. Recommended layout
for textual and tabulated matter :
99990001 ~
0.0002
10006435
1000.
Sequences of 5 or more figures upto and
including 9 figures.

Use } Do not use

; 20,000
20 000 20000 000
_3.(7)87 65 0.78765 0.787.65

10000.00001
123531.135731

12.5687314
0.00256033
715466244

10,0600.000,01
125,531.135,731
12.568,731,4
0.002,560,33
7.1534,660,244

10.000.000 01
125,531,183 731
12.568 731 4
0.002 560 33

7.134 666 244

MANENT INTERNATIONAL ASSOCIATION OF

ROAD CONGRESSES

T the meecting of the Permanent I‘nter—
national Commission of Road ‘Qonjg\;-
resses held in January last, MOY)S.I(‘BQL‘I; "
Rumpler, Director of Rnn,.(ls Mlml:;lzcted
Works, France, was unanimously

. . sieur
Public President in succession to Monsi

D. Boutet, Past-President of thp Board of
Highways Department, wl}n rgs;g.ned. The
Commission accepted the invitation 'o‘f the
Turkish  delegate to hold the lentlh
International  Conference at  Tstanbul,

Turkey.

5. FUEL CONSUMPTION

HE influence of harsh driving anil pozx:
vehicle maintenance on petl}'o RC(())md
sumption has been studle(_l by the dvo;n
Research Laboratory, United lenlg mf’f
in collaboration with the te’?hmca. ts (On
of ¢ The Commercial 1VII9t1()r . ql:ydt;eiiesn n
a b~ ry. The vehicle was en
;ﬂ )tsosl;rllolflefte careful and harsh 'dr]g(llr;g
when it was partially laden, fully laden
and overloaded. Tests were also ma

6. ANGLES LAID OU

i of a number of defects was
;Zilrtﬁlllaij(({};n turn. These comprised tyres
partially deflated, a faulﬁy plug, retardefl
ienition and a poorly adjusted cz'n‘bu_ret;t',01é
'Fhe tests showed fohat a comblr}atlon 0
ﬁarsh driving and improper nl.amtenanlce
increased the petrol consumption of tgg
particular vehicle used by as much as

t. o
pm;’Lc:'i:rllmcml from ¢ Road Research 19527 ).

T IN FIELD WITH STEEL TAPE ALONE

by Marwin Gates

imete d
J SE know the perimeter k an
SLPEI?(*qchge angle 4 of a rlght-ang_(l]ed
triangle'AB(}. We can evaluate the s&f ez
a, b, and ¢ of the triangle in terms o
and A as under:
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To find @, eliminate b and ¢ from (1) by
putting their values in termsofa & A,
viz., h = a Cot A and ¢ = a Cosec A.
We get: :

]A‘ B P
1 4 Cot A + Cosec 4
Qimilarly it can bhe proved that

k 7
I + Tan A4 - See 4

I\.
I 4+ 8Sin 4 + Cosec
Problem: Given o steel tape 100 feet

long, to lay out an angle of 23°C6" at 4
with the line 4D

Solution :

=

L =

and ¢ =

(0.COAND 100.00.FT
CALIBRATION) A

B . !
c(ksgélsk-?:;",) the tape taut with a nail or

a3z 16.97 FY

November 1053

- 100.00 — 30.78 ft
14042654 - 1.0872 — 7

56.75 1t
=43.25 ft

_ 100.00
T 14-0.392344-0.91982

100.00 ft
(check)

Field Procedure.

1. The 0.00 and 100.00 ft calibrations
are held on points 4 of the base line A",

2. .At point €, 39.78 {t from A along
the given base A D, the tape is either held
ov guided around by a nail.

3. The engineer at I pulls
pin at the 56,75 ft calibration.

Keeping the tape horizontal,
he bobs down to accurately

C  (39.718-f7 . locate point B.

CALIBRATION)

« = 100.00 _
T ) 4 23445 & 2.54ss = L0971

(Rxtracted from Civil Engi-
‘ neering, August 1953 ),

7. MATS TO REDUCE SCOUR AT BRIDGE PIERS

NPERIMENTS to investigate the pos-
sibility of protecting bridge piers in
erodible material from dangerous scour by
means of flexible mats placed around the
piers have been made by the Rocky Moun-
tain Hydraulic Laboratory in co-operation
with the U. S. Bureau of Public Roads
(U. 8. A.). Observations of the perfor-
mance of a number of types of mats were
made with the aid of a 6-in. dia. transparent
pier in a flume 80 in. wide, depths of flow
ranging up to 18 in. The bed was of
non-cohesive material and observations
were made under both equilibrium and
degrading conditions,

It was found that the two greatest
hazards to the effective funetioning of
such mats were :

(1) tendency of upward currents to
move material up through the mat, and

(2) tendency of the mat to bridge or
buckle due to bottom irregularities, thus
opening up underchannels through which
bed material is easily transported away.

28

The upward currents result from under-

 flow driven by the pressure differential

existing between the stagnation zone and
nearby zones where the pressure may
even be less than hydrostatic. At the
point where this underflow rises the bed
may become “ quick.” Tt iy impractical
to scal off the underlow with an imper-
vious mat because the greatest pressure
oceurs next to the pier where water-tight-
ness would be difficult to attain, and
because the mat would have to be
extremely thick to scal off possible
upward flow by sheer weight.

The necessity for the mat to conform to
bottom irregularities may arise at the time
of installation, if that be attempted
during flood, or even after installation
under ideal conditions, during the subse-
quent passage of fortuitons bed irregu-
larities such as sand waves.

The best protection was afforded by a
heavy completely flexible mat with
comparatively small openings. Proto-

'l,‘rmlslnn'l,-('ulmnlmiwm‘inns Monthly Review
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such a mat could be complete protection against local scour
f hains, which with hot-dip  avound the pier until the bed of the entire
lvanising should life. Placing stream had degraded to such a low cleva-
e should have longll Lb‘ur‘ ‘ obf ;uioll that the chain mat was no longer
£ : o at b ime a , '
AT the mat o8 1it fecti able to follow the bed down around 1ts
installation greatly improved its cffective-  abic 1

ness. The size of the gravel was such periphery. o o
that it would be unable to pass through (Extracted from Commonwealth Fonge-

Lo

L . A rom
the mat. The combination prov1ded acer’’, June, 1951).

type construction of

8. SEPARATE CYCLE TRACKS

i . Working Party on Highways of the

PHE | practice roanding s 1(1)53 Sur‘l‘)l—lcto}:l:l)llilaégon P\:i)il:d ’,l‘ra:usport of the

separato tracks for cy.cl}sf)s 13,%_1_ )Inland Transport Committee of the

of he duropean countrics ¥ ws e Keonomic Commission for Kurope consider

Separate cycle tracks — ghat the sogregation of eyclist m'af,ﬂic sl*ould

are normally Provi- j0f only depend on the density of the

ded on all roads. cycle traftic but the density of otl_ler traﬁw

Netherlands -do- d should be taken into gonsideration
United Kingdom When tra\,ih@ oxcecds  ao well,

500 cycles per day. .

Denmark

Sweden , '30'5\
}%‘ra_)twcl | When tr';ﬂi(é pxceeds (Extracted [rom the report on the 2nd
Switzerian o :

700 cycles per day. Session of the Working Party).

GLEAR THINKING

L college professor of logic wus attempling to teach his yowny son
‘ (.() /' ’ v ’ N Lt N 3 03 ) Ar ;. e .
“elear thinking and the necessity for defining all {erms.

s prineiplrs o
the princepls f which had just struck the houwr.

He painted Lo @ wall clock

f ; oor and smash thal clock, ™ he swid,
« Now if 1 wereto take @ hammer ai ,

o rould 1 be arrested for Lilling time ?

« No. " said the lad quickly. “Ji zvguld be self-defence.”

. L
0 e P rnsine (4 78 d() you ﬂflurﬂ ”la/t Ollt.
The professol frowned. Ho §ou

(A b’ ? » d l l o l- t . 3 X
RIS ¢ (39 ] 4 l CK 8§ uc,v ﬁ" 'i'.
‘ cease answere '/lC 0‘[/ h(, clo ) &

29
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CURRENT LITERATURE

Nevemher 1933

ABSTRACTS

625.7. INTER GOVERNMENTAL (O-
OPERATION IN HIGHWAY AFFAIRS
—A recommended action  programme Jor
effective relationships, S pecial Report 9
of the Highway Research Board, U, 8. 4.

The provision of adequate highway
facilities is the responsibility of various
governmental units, requiring co-ordina-
tion and co-operation among the various
highway agencies. However, there are g
few guides to the highway administrator
as to the fundamentals on which such re-
lationships are to be founded. Therefore s
special Committee of Highway Resecarch
Board was constituted to study the pro-
blem and the Report is the outcome of
their labours.

Th(_a recqmmendations of the Committee
are given in the report under the following
heads : —

(1) Highway classification.

(2) Uniform standards.

(3) Planning and Programming.

(4) Organization and Management.
(5) Authority and Responsibility.

It is hoped that the application of these
recommendations would yield.

(1) a balanced highway programme ;
{2) greater value for funds spent :

(3) better utilization of knowledge and
experience of highway engineers of
all levels ; and

(4) more efficient administration.

625.71 FACTORS AFFECTING THE
RIDING QUALITIES OF MACHINE-
LAID CONCRETE ROADS by R. H. H.
Kirkham ; Proceedings of The Tnstitution
of Civil Engineers, Part 11, Vol. 2, Num-
ber 3, October 1053, ’

——

Measurements made by the Boad Re-
search Laboratory had shown that the
riding qualities of machine-laid conorete
roads are generally not as good as that of
hand-finished work. This study revealed
tbat better results might be expected from

30

closer.contr()l of various constructional
operations. Therefore studies were made
dllr'mg the  construction of two roads in
w'hhlch two different spreading and two
different finishing machines were em-
ployed.

. The Paper gives the details of construc-
tion and  tests made with a profilometer
specially designed to record irregularities
of tl{e concrete surface after each pass of
the finishing machine. During these tests
the accuracy of setting formwork and its

deﬂgxxons under machines were also
studied.

'bom_e of the important conclusions
given in the Paper are : —

(i) The evenness of the finished surface
d‘ep.en'ds upon the evenness of spreading.
Existingi spreading machines do not give
concrete’ of uniform density and it is
necessary to control the method of their

. Operation carefully.

(u). The effectivencss of the finishing
machines for removing irregularities left
by the spreading depended upon the
weight, shape, and method of mounting
the oscillating screed.

(ii)) Even with high quality workman-
ship and good supervision the forms were
sometimes as much as 3/8th of an inch

out of alignment when set by boning..

A}
Settlement under the machines on some

subgrades may increase the amount of
unevenness,

(iv) Unevenness at dummy joints is
the least.

A list of references and the discussion
on the Paper at the Road Engineering

})ivision meeting held on 31-3-1953 is
included.

025.732.1 'THE DESIGN OF MOTOR-
'h‘y WAYS T. K. Hutton : Proceedings of
The Institution of Civi Kngineers, I’art
1L, Vol. 2, Number 3, October 1953,

' The Paper.sets out the basic principles
of design which are appropriate for motor-

Transport-Communications Monthly Review

ways. Preliminary reconnaissance ‘and
detailed survey of alignment are given
under the headings; Surveys, Soil Sur-
veys, Sampling and Testing, and Fitting
the Road to the Landscape. A few of the
more important points in landscaping
given in the Paper are -

(1) If a vertical curve is not entirely on
a straight section of the road, efforts
should be made to extend it from the
commencement to the end of a correspon-
ding horizontal curve. This is not always
possible without excessive eax:thwork 'an_d
in such cases a little latitude is permissi-
ble, but the aim should be to obtain  a
reasonable balance of the two curves.

(2) A combination of short curves and
straights should be avoided. Horizontal
and vertical curves should be as long as
possible and adjacent curves should be of
comparable length.

(3) Perspective views of the waf.i ahead
need either background or confinnity, and
therefore the road should not forny part o
the horizon. g\l

(4) Long straights are permissible on
level ground but tend to be .monotonous,
it is therefore an advantage if they can l?e
sited to give a view ahead of some promi-
nent feature which need not necessarily be

sitnated centrally.

(5) Curves in the same direction con-
nected by a straight do not look well, and

Novemher 10533

should be avoided unless they are hidden
from cach other by a fold in the ground.

(6)  Abrupt development of supereleva.-
tion will introduce a visual “ kind”’
unless the rate at which it is applied does
not exceed one per cent over the general
gradient.

(7) The treatment of the slopes of ent-
tings and embankments i3 an important
factor in merging a new road into the
landscape.

Recommendations about the number,
and width of carriageways, central reser-
vations, kerbs, roadside tree planting, are
given in the Section ¢ Layout”.

Recommendations about the design
speed to be adopted, minimum radius of
curvature, visibility, superelevation and
transition curves, gradients, are included
in the Section ‘¢ Design .

Under the heading ¢ Junctions », it is
emphasised that standard designs cannot
be rubber stamped on to the drawings and
that careful consideration of the topo-
graphy and traffic conditions at each site

. is necessary to produce a layout wholly
suitable to individual problems and re-
quirements.

A list of bibliography is appended.

Discussions on the Paper are also inclu-
ded.

BOOK REVIEW

‘The British Commercial Vehicle
Industry’, Fourth Edition, pages 289,
published by the Temple Press Ltd., Bow-
ling Green Lane, London, E.C. T; price 42
shillings net.

The book contains a comprehensive
review of the products of British makers

of commercial vehicle chassis, trailers,
engines, bodies, components, and equip-
ment which are offered for export.

Users and prospective buyers would
find the publication useful and informa-

tive.
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

1. ROADS IN GENERAL

Road Network of Gabon (The mex-
andes des routes dev Gabon):
CILBIRT MEUNSER, flevue Cenerale des
Routes, June 1953, pp. 2545 (in
French).

The Problem of Road Systems in
Industrial Regions (Le problems
day reslou routier dams les regions
industrielles, M. R. Brincer axp M.
ParMETIER, Revue Generaledrs Rowies
July 1933, pp. 39-54 (in French).

The Roads in the Grand-Duchy of
Luxembourg (La Route au Grand-
Duche de Luxembourg): M. A.
Wiriax, Revue Generale des  Routes
July 1953, pp. 54-64 (in French).

Resources of the Heavy Industries
in Service of Roads (Resources de
L’industrie lourde au service de la
route): M. A Cocurery,  Repye
Generale des Routes, July 1953, pp
83-103 (in French). ) T

Private Street Works. -Legal Pro-
cedure and the Technical Officer :
A O. Miveurrn,  The  Surveyor
August 1953, pp. 547-550. o
The Engineer and his Heritage -
J. ParsoN, The Surveyor, August 15,
1950, p. 550. ’

The Responsibilities of Direct
Labour Operations with Particular
l]_l)eference to Building: G. I, A
Dowwin:, The Surveyor, Septe ber
5, 1953, pp. 609610, " Lrember

. Survey of Trans-Canada Highway

Construction Progress: It B. Ty
Roads and  Enginecring  Construetion
.. . i

July 1953, pp. 95--104,

FINANCE AND ORGANIZATION

The Economic Value of Road Im-
provement— Part I--American
Methods of Assessment: Linur.-

29

10,

1.

12

-

13

I4.

16.

. The

(,,‘)oL. L. W. W. Rrenarns, Roads and
l.:):zr] Conslruction, June 1953, pp.
135--160, ’

) do. do. Parts 2 & 3,
I,():v,rl.s and Road Construetion, August
1953, pp. 214-219. CT

"[:he Automobile Taxation in
Europe and its Impaction the
Blldggts and Economics of Roads
(La Fiscalite automobile on Europe,
les  consequences budgetaires
economiques et routiers): 1, |)<w1w’
(Revue General deg Loulesy, May 1053
pp. 31-42 (in French) ’ l ’

III. PLANNING, LAYOUT AND
SUR)W'ACE CHARACTERISTICS.

Sufficiency Ratings—An American
method of evaluating and express-
ing vhighways needs; T, (‘o
]‘;. W. W, Ricnaros,  Roads  Rouad
Construetion, July 1953, pp. 182-188.

Spix:al tables for highway design :
i, (,n'm\vm,l,, Rowd and Road Con-
struction, July 1953, pp. 139-195,

?rq;ne hi%hway problems in coun-
1es under dveelopment: (. I,
J\I’UMSRON(}, Roads  and Road Con-
struclion, July 1953, pp. 189-191,

1 economic value of road
Improvement- American methods
of assessment : K. W. W. Riciiarns
Roads and Road Construction August
1933, pp. 214-215. ’

— Do— Part 3, the effects of road
surface type and condition, Roqds
and Road Construction, August 1953.

The Economic Value of Road
Improvement-American methods
o‘f assessment—Part 4. Layout:
;:. Wl. W[ Ricuanns, Roads and Road
Construe . epte , :

I ton,  September 1953, pp.

5 -
{or
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18.

19.

21.

23.

24,

26.

27.

28.

Tree planting. Roads and Road
Construction, September 1933, p. 255.

Poplars by the roadside, War-
wickshire’s tree planting scheme,
Surveyor, August 15, 1953, p. 566.

IV. SOIL ENGINEERING AND

DRAINAGE

Grouting a Railway Embankment ;
P. Prorvorapavakis, Cicil Engincering
& Public Works Review, Augst 1953,
pp. 726-727.

Design and Construction of Earth
Dams and Embankments in
America ; 8. Roory, (fivil ngincering
& Public Works Review, September
1953, Part I, pp. 832-834.

Classification of French: Soils
'Classification des Sols Francais;
R. Permier, Revue Genrale des Routes
ot des Aeromes, May 1953, pp. 21-30
{(in French). ‘

V. SOIL STABILIZATION AND
LOW-COST ROADS |

Discussion on Soil Stabilization &t
Dartford Meeting, Institution of
Municipal Engineers, Aug. 22, 1953,
pp. 579-580 and xi.

VI. ROAD STONE AND
AGGREGATES

Construction of New Roads with
Compacted Gravel (Construction de
routes neuves on gravier compacted)
F. Ramir, Revue Generalede Routes,
June 1953, pp. 49-59 (in French).

VII, CONCRETE

Lean Concrete Roads for a New
Town. Civil Enginecring & /ublic
Works Review, July 1953, p. 638.

Resealing Joints and Cracks in
Concrete Pavements, Civil Fngineer-
ing & Public Works Review, July 1953,
p. 653.

Strength Grading of Portland Ce-
ment, Civil Engincering & Public
Works Review, July 1953, p. 740.

Impact Resistance of Concrete, Ofvil
Enginecring & Public Works Review,
August 1953, p. 755.
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929. The Riding Qualities of Concrete
Roads, Roads and Road Construction,
August 19583, p. 233.

30. The Strength of Grouted Concrete
Conerete & Constructional  Enginecr-
ing, July 1953, p. 239.

31. Sulphate attack on an Underground

Concrete Culvert ;  Concrete «
Constructional Engy., August 1933, pp.
285-86.

39. Additives to Concrete, Plasticisers
Air-entraining Agents, and GCol-
loidal Products (Les adjuvents
du beton, Plastifiants, entrainears
d’air et produits Colloidaux);
M. Dantuz, Revue Generale des Routes,
May 1952, pp. 65-72 (in French).

33. Leicester Experiments with Lean
Mix Concrte—Quicker Construction
of Housing Estate Roads, Z7he
Surveyor, September 5, 1953, pp.
600-601.

VIII. OTHER MATERIALS AND
CONSTRUCTIONAL DETAILS

34. Efficient Structures in Aluminium ;
¢ M. BRIDGEWATER, Cvil Engineering
\ and Public Works Review :
Part I-—August 1953, pp. 737-739.
Part I1—September 1953, pp. 849-
851.

35 Cold Drawn Prestressing Wice; J,
L. Bax~N1usTER, The Structural Engi-
neer, August 1953, pp. 203-218,

36. The Use of Deformed Steel Bars in
Reinforced Concrete, T'he Structural
Engineer, August 1953, pp. 222-225.

37. Economy in the Use of Structu-
ral Materials; G. A. GARDNER, E.
R. Morto~N, AND L, R. CrEAsy, The
Structural Engincer, September 1953,
pp. 233-252.

38. Hydrophobic Cement,
Constructional Engineering,
1953, pp. 2565-256.

39. Ohio’s New Cold Joint Seal Me-
thods; C. W. McCauvcury, Roads and
Streets, June 1953, pp. 46-47.

Concrete &
August

I1X. MAINTENANCE

40. Chemical Removal of Weeds on
Road Margins (Le debroussaillage

33 .
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41.

chimique des accotement de routes)
P. Daxscurr, Revue Cencrale des
Routes, May 1953, pp. 85-86 (in
I'rench).

Maintenance of the Alaska High-
way Requires Constant Vigilance,
Roads and Engincering Construction
1953, pp. 83-86, 108.

’

X. BRIDGES AND OTHER STRUC-
TURES
42. Arch Tie Prestressed to Hold

43.

44.

45.

47.

48.

49,

Length ; A. F. Caurnpnwr, Engineer-
ing News-Record, July 1953, p. 43.

Continuous Girders Haunched on
Top for Highway Clearance Below,
Engincering  News-Record, July 23,
1953, pp. 55-59.

New Steel Bridge is First to Span
Meuse River Without River Piers;
G. N. BALBACHEVSKY, Fngineering
News-Record,  August 13, 1953, Pp.
58-59.

The Bending of Simply Supported
Rectangular Plates; K. R. Payriy

AND (. F. Day. .

Ist Part—FEngincering, Sept. 4, 195:3’,
pp. 308-310.
2nd  Part—FEngincering, Sept. 18,
1953, pp. 358-360. '
London Airport Main Access Tun.
nel: H. Sy
Part I-—July 1953, pp. 6G33--635.
Part 11— August 1953, pp. 747-748.

The Use of Relaxation Methods in

Engineering ; W. Wricwr, Civil pn-

gineering & Public Worls Repien,
Part 3—July 1953, pp. 656659,
Part 4-—August 1953, pp. 751753,

Resistance to Slip of Wires in Pre-
tensioned P. C. Girders; R. D.
MiLse axp W. Eastwoon, Civil En-
gineering &  Public Works Revicu:,
August 1953, pp. 741--742.

The Theory of Torsion Applied to
Reinforced Concrete Design; H. J.
Cowan, Civil Engincering & Public
Works Review, Part I, September
1953, pp. 827-829.

34

50,

54.

H8.

60,

61.

- Martinhoe Bridge

. Analysis of a Parabolic Arch

November 1953

Repairing a Concrete Pier: J. L.
Grassconn, 'yl Fugineering, Sep-
tember 1953, pp. 830-831. Roads and
Ewgineering Construction, July 1933,
pp. 91-93, 110-113.

North Devon,
Roads and  Roud Construction, July
1953, pp. 196--197,

2. Reconstruction of the River Wessa

Autobahn Bridge near Hedemuden ;
Surrzers, Roads and Roud Construc-
teon, September 1953, pp. 244--250).

Concrete Beams with Compression
Steel. A Quick Method of Design ;
FoH. Buaky, The Structural FEngi-
neery August 1953, pp. 219-222.

A Simple Theory of Suspension
Bridges - Discussion on Professor
A G. Pugsley’s Paper, 7/ Structural
Engincer, September 1953, pp. 252-259.

Inflrrence Lines for Prismatic Con-
tinjious Beams ; A, Ii. HoLvaway,
(/‘s)/wrcht & Constructional Engincering,
Jly 1953, pp. 229.232.

‘The Relative Economy of Framed
Structures and Structures with
Load-Bearing Walls : N. 11, Coorenr,
(J'()ic,cz'tzt:a and Construetional Enginee-
ring, August 1953, pp. 257-261

.

- Prestressed Bridge Across the River

R'hine - Cantilever Construction,
(,rf:n(;rwlu & Constructional Enginee-
ring, August 1953, pp. 263-265.

'I:he “Leoba ” Method of Prestres-
s;ng, (‘{)/u:/'alr and  Constructional
I"ébf/"l’t"""/"/,'/, August 1953, pp. 266-
268,

Sup-
ported by Columns Fixed at The[i)r
Bases - 1: V. A Monrcan, Concrele &
Constructional Fingineering, August
1953, pp. 269-277.

A Prestressed Concrete Bridge in
Hollzlmd, Concrete and  Construc-
tiona Engincering, August 1953, pp.
283-284, PR PP

A G-rapl‘lical Method of Designing
Cylindrical Shells: Puoy. A, L.
Baker, Concrete & Constructional

Enginecring,  Septembe 1958 .
303-306  oooor 1963, pp

v
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PUBLICATIONS ADDED TO THE ROADS WING LIBRARY
DURING SEPTEMBER 1953

The Place of a Modern Road
System in the National Economy-
Second Rees Jeffreys Lecturez by
Christopher T. Burner (’l‘own_%lan-
ning Institute, 18 (Arshley Place,
London, 8. W. [ 1052}

Phillippine Highways-A St‘udy of
the Ig?ghway Trapsport System,
Requirements and Re_comrgenda-
tions (Highway Planning .Survely,
Phillippine Bureau of 1’1}1)110 ‘Wor (s;
in Co-operation with U. . Bureau o

Public Roads).

An Act to provide for an effectl_ve
Highway gdministration, Modngy
apportionment of Highway Fuhn s
& give aid to the PI‘O.VI.HCC‘.‘“,. char-
tered cities, & Munmicipalilies xg
the construction of Road-‘ a;]{
Streets and for other purposes it

» of Representakivesy
No. 2099. (Housc ot hep o lic of\_

Second Congress of the
the Phillippines).

Orientation and Training Course

ject
If\?ilioll:;z'l-i-Summary Record of
Talks, July 22nd-August 10, 1_953
(Issued by Community 'P!‘O‘]ee. 8
Administration, Planning Commis-
sion, Government of India).

The Superintendent, Government

Press, Madras.

Vol.
5. Census of India, 1951,

0 lI[t,1 uMadras and Coorg Pal:'t

II-A-Tables-P. C. G 44 _Oq);

S. Venkateswaran (2 copics

i Il

6. Cepsus of India, 1951, Volume ,

dras & Coorg, Part 1I-B.

Tables-P. C. C. 46 by S. Venkates-

waran (2 copies).

Government Press, Hyderabad-Dn.

1953,

7. Census of India, 1951 Volume IX

-P. C
Hyderabad, Part 1I-A-Tables-P.
C.y49 by C. K. Murthy (2 copies).

Executive Officers at

10.

11.

The Civil List for the Hyderabz}d
State (Corrected Upto 1st Aprll,
1953). Compiled in the office of
the A. G. Hyderabad.

Tribes and Tribal Welfare in
Hyderabad (Department of Social
Service Puablication No. 12). by
Syed Khaja Abdul Ghafoor.

Census of India, 1951, Vol. X
Rajasthan and Ajmer, Part II-B-
Economic  Tables-P.C.C. 51 by
Pt. Yamuna Lal Dashora.

(Printed at the Government Press,
Rajasthan, 1953). (2 copies)
Census of India, 1951, Vol, 1I,
Uttar Pradesh, Part II-C-Age and
Social Tables, P. C. C. 53 hy
Rajoshwari Prasad. (2 copies)
(Superintendent, Printing and Station-
ery, Uttar Pradesh, Allahabad India,
1953).

' ‘;\American Society for Testing Materi-
als, 1916 Race Street, Philadelphia 3,

12.

13.

14.

Building Research Station,

Pa., April 1953. p

ASTM Standards on Bituminous
Materials for Highway Construc-
tion, Waterproofing and Roofing
(with related information).

Triaxial Testing of Soils & Bitumi-
nous Mixtures Special Tech-
Publication No. 106.

ASTM Bulletin No 171, January
1951-—Containing an article ¢ Corps
of Engineers” Method for Design
and Control of Asphalt Paving
Mixtures by Gayle McFadden and
Walter C. Rickets.

R, Road Research Laboratory
D in: Watford,

Herts.
15. Vibration of Concrete during set-

35

ting (Note Surla vibration duc beton
au cours de sa prise) by M. .
Bastian (Translated from the French
Liby. Comm. No. 446 by M. I. Booth),
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16.

17.

18.

19.

20.

21.

22.

The Binder-Sand Slurry Process
of Oberbach for the Maintenance of
Existing Road Surfaces (Translated
from German)—Strasse Und Auto-
bahn, 1950, 1(6), 21-26, by Landes-
baurat Craatz and Dr. Ing. Zichner,
Cologne. :

The Binder Sand Slurry Process for
the muaintenance of existing Road
Surfaces (Translated from (ierman)
Strasse Und  Autobahn, 14950, 1 (7),
11-14, by Landesbaurat Craatz and
Dr. Ing. Zichner, Cologne.

Improvements in the construction
of Bituminous Surfaces through the
Slurry Process of Oberbach, Strasse
Und Autobahn, 1950, 1 (8), 18-23,
No. 7416 by landesbaurat Craatz and
Dr. Ing. Zichner, Cologne.

Facts, Files and Action in Business
and Public Affairs, Part One, Sour-
ces and Backgrounds of Facts (Cata-
logue No. 4537/4, by J. Edwin Holm-
strom (Chapman & Hall Ltd., 37,
Kssex Street, London, W, C. 2, 1951).

Backward Classes in West Bengal

26.

27.

28,

November 1953

Report on the Administration of
the scheduled Areas in Orissa for
the year ending the 31st December
1952.  (Government of Orissa, Tribal
and Rural Welfare Department).
Al}dlnar So Prakash Ki Oor (in
]“E)lfll(li). (Government Press, Nagpur,
Jol).

Pragati Path Par Madhya Pradesh.
Pragat (in Hindi)
Government

Printing, Madhya

Pradesh, Nagpur.

209,

30.

Revised Tribal Welfare Scheme for
the State of Madhya Pradesh for the

period 1st December 1952 to 3ist
March 1953,

Five-Year Plan for the Betterment
of the Condition of the people in
the backward areas of the Central
Provinces and Beruar by A. V.
Th a‘k kar, ’

v/, .
DwRangaiya, for Bharatiya Adimjati

Sevak Bangh, Kingway, Delhi.

1.

(The Director of Publicity, Govt. of

West Bengal, on behalf of the Lans,
and Land Revenue Department, 1951).

Special Service among the Tribes
and Backward Classes in Hydera-
bad (Deptt. of Social Service Publica-
tion No. 1), by Syed Khaja Abdul
Ghafoor (Krishnavas International,
Printers & Publishers, Malakpet,
Hyderabad, Dn).

Social Services in Hyderabad, A
Brief Note (Issued by the Director,
Social - Serviee  Deptt.,  Govt,  of
Hyderabad, Central Sectt. Building
Saifabad, Hyderabad, Dn.) ’

Superintendent, Orissa Govt. Press
Cuttack, ’

23.

24.

25.

Tribal and Rural Welfare Work in
Orissa in 1950--51.

do do in 1951-52.

Report on the Administration of
the scheduled Areas in Orissa for
the year ending the 31st December.

32.
33.

34.

36,

37,

36

Vanyaj.ati-An illustrated quarterly
magazine English & Hindi, Vol. 1,
No. 1, Jan 1953.

do No. 2, April 1953,

Samaj Sevak-Special Number, Jan.
8‘{ F(f,b. 1953, (Department of Social
Service, Govt. of Hyderabad, Hydera-
bad, Dn.).

Measures taken by Punjab Govern-
ment for the Uplift of Scheduled
Iribes. (Cyclostyled—A note.)

5. Welfare Activities for the Scheduled

'_I‘ribes (in Travancere-Cochin) dur-
ing the year 195051, 1951.52 &
1952-53.-A Note (Cyclostyled)

Transport in Modern India by K. P.
Bhatnagar, Satish Bahadur, 1. N.
%gﬁw]a] and S, C. Gupta, Wishore
wbliy : y, Parade {
]950,5 ung House, Parade, Kanpur,

Chau.dri’s Compilation of the Civil
S.erwce Regulations (with correc-
tion up-to-date) by S. Lakhi Singh
Chaudri  (Lakhi Singh  Chaudri,
Fma'nce and Accounts Officer, 161,
Basti Guzan, Jullunder City)
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38. LEBETON-Influence de secsot ins-

39.

tuants inertes Regles a aflopter
pour sa meilleure composition sa
confection at son Transport sur
chantier (Concrets-influance of its
inert constituena Regulations to be
adopted for its better composition)

by J. Faury.
(DUND, 92, Ruc Bonaparte, Paris 6
1953) ;

The non-Destructive Testing of
Metals by R. F. Hanstock

(The Institute of Metals, 4, Grosvenor
Gardens, London, S. W. L. 1951).

40.

4]1.

42.

43.

44,

Modern Bridge Construction-A
Treatise Setting forth the Elements
of Bridge Design & Illustratgng
Modern Methods of Construction
(2nd revised & enlaregd editioq)
by F. Johnstone Taylore (The Techni-

cal Press Ltd., Gloucester, Road,
Kingston Hill, Surrey, L;ondon,
1951).

Advanced Engineering Matheimnativs

by C. R. Wylle, Jr.
Book Co., Inc., London, 1951)

Dynamic Influences of Smoothly
Running Loads on Simply Supported
Girders by Arne Hillerberg (Institu-
tion for Brebyggnad, Stockholm,
1951)

Prevention of Wet Weather Damage
to Surface Dressings-Road Research
Road Note No. 14 (HMSO,
LONDON).

Proceedings of the 30th Meeting of
the Board of Scientific and Industr-
ial Research held on 10th March

(McGraw, Hili

Country Road, Board,

November 1953

1953; (Council of Scientific and
Industrial Rosearch, New Delhi,).

Manual No. 3-Materials in the
Inspection, Sampling and Testing
of Materials and Interpretation of
Test Results (Department of Main
Roads, New South Wales, 309, Castle-
reagh Street, Sydney, Australia.
1951).

Melbourne

No. 3, Victoria, Australia.

46.

439.831

47.

483,

Estimation of Californian Bearing
Ratio at 100 Modified A. A. S. H. O.
Compaction from Simple Soil
Tests, March 1951 U. D. C. 624.131.
Research Memorandum
No. 6.

Use of Rollers for Compaction of
Fine Crushed Rock, April, 1951,
UDC 625.8.084-Research Memor-
andum No. 8.

Tests on Stone, A compaction of
Los Angeles Abrasion Loss and
Aggregate crushing Test Values.
Jany. 1952 U. D. C. 625.8.072.620.
178.7 Research Memo. No. 10.

. The Road and the Vehicle-The Road-

makers’ Library Volume No. XIII
by B. G. Manton (Kdward Arnold
& Co , London, 1953).

Supplement to Standard Method of
Measurement of Building Works-
Section IV. Concreter Addendum,
Prestressed Concrete, July 1953.
(The Royal Institution of Chartered
Surveyors, 12, Great George Street,
Westminister, S. W. London and the
National Federation of Building
Trades Employers, 82, New Cavendish
Street, W. London, 1953).

FUEL CONSUMED AT A SIGNAL STOP

The fuel wasted at a signal stop by a car travelling 35 -mles per
hour is sufficient to carry it more than 1.256 furlongs.
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BUDGETS AND ADMINISTRATION REPORTS

1. GOVERNMENT OF UTTAR PRADESH BUDGET FOR THE
YEAR 195354

The following extracts

relating to civil works have been taken from the Uttar

Pradesh Budget for the year 1953..54,

11

HI.

Revenue (Civil Works)

bl

¢

o

Rents

Ferry Receipts

Tolls on roads

Recoveries of expenditure

Transfer from Central Load
Fund Account

Miscellaneous
Deduct—Refunds

Total

Expenditure (Civil Works)

W=

[ G

met from Revenue
Original Works
Repairs
Tools and plant
Suspense
Improvement of communica.-

tions (financed from Central
Road Fund Account)

Capital Outlay on Civil Works
met from Extraordinary
Receipts

Establishment
Grants-in-aid
Total

Expenditure (Communications)

(a)

R S

Original Works—financed
from:

Ordinary Revenues

U. P. Road Fund

Sugar Research & Labour
Housing Fund

Total

: (R lakhs)

Budget

Transport-Communications Monthly Review
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Actuals Re_vi.%ed .
1951-52 Estimates lstimates
1952 .53 1953-54
2.70 2.72 2.72
21.18 20.00 20.00
(.42 0.20 0.20
1.21 1.65 1.65
.
63. 13\\/ 29.10 26.00
13.20™ 13.50 12.80
. =Les 050 -0.50
__Y0o.19 66.67 62.87
18.75 39.98 39.21
217.60 259.14 268.17
10.34 5.00 4.77
-36.75 — —
63.13 29.10 26.00
_ o 37.30
20,87 27.21 27.24
26.80 34.39 35.08
320.74 395.40 43777
-0.92 3.74 2.63
49.88 100.68 112.00
- 25.00 30.00
48.96 129.42 14463

38

(b) Repairs—financed from:
1. Ordinary Revenues
2. U.P. Road Fund

Total

Original Works and Repairs -
Total .
(c) Capital Expenditure-Outside
Revenue Account

IV. Revenue from Roads
1. Receipts under the Motor
Vehicles Act
9. TReceipts from Sales Tax on
motor spirit

(Rs lakhs)

Revised Budget
Actuals potimates | Hstimates

1951-51 195253 1953 -54
204.98 244.00 232.63
0.07 0.06 0.06
9205.05 244.06 252.69
254.1 373.43 397.32
51.61 R.63 20.61
57.31 60.87 99.47
25.39 95.12 95.12
82.70 85.99 117.59

'[‘o‘m’l )

A BRIEF REVIEW GF THE U. P. BUDGET

THE total revenue receipts of U.P‘., fgf

1953-54 are estimated at Rg 74,38.25
lakhs and revenue expenditure ab
Rs 78,80.06 lakhs with a conseqqen(;;
deficit of Rs 441.81 lakhs. The rev1sed
estimates for 195253 indicate a l?alanced
position with both revenue receipts ar}O
revenue expenditure amounting 0
Rs 66,40.68 lakhs.

. . s for
evenue expenditure on civil works fo

195354 cstimated at Rs 437.77 lakhs

forms 5.9 per cent of total revenue in that

year. The corresponding percentages for
the two preceding years 1952-53 (Revised
Estimates) and 1951-52 (Actuals) are 6.0
and 5.8 respectively.

ixpenditure on communications (original
works and repairs, including expenditure
from the U.P. Road Fund) during 1953-54
is estimated at Rs 397.32 lakhs and as a
fraction of total revenue it amounts to 5.3
per cent. The corresponding percentages
for the two previous years (1951-52) are 5.6
and 4.6 respectively.

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

The course along which the centre line of a

NMENT: .
ALIG roadway is located in plan. -
i i d, bridge, culvert, sewer,
.LINE: The median axis of a road, :
CENTRE-L or drain, in the direction of its length,
39



Transport-Commumications Monthly Review

November 1953

2. GOVERNMENT OF BIHAR P. W. D. BUDGET FOR THE YEAR 1953-54.

The following extracts relating to civil works have been (aken from

the Government of Bihar Budget 1953-54.

I Revenue (Civil Works).

1. Rents

9. Recoveries of expenditure

3. Miscellaneous

Transfer from Central Road Fund
Ferry Receipts

6. Deduct—Refund

Total

S

(In lakhs of Rs)

o

Actuals { levised Budget
{9% 111?:51; Kstimates Estimates
1952-53 1953-54

9.45 7.73 7.98
2.85 212 2.36
5.18 2.40 2.33
26.49 22.64 21.99
0.14 0.57 0. 56
—0.48 —0.08 —0.02
4;3.,63 35.38 35.00

Fransport-Communications VMonthly Review

I1. Expenditure (Givil Works including communications).
/

1. Original works
(a) Buildings
(b) Communications

29.35-
22.38}

: 097.69 129.62
(¢) Miscellaneous $.98
2. TFxpenditure under the 5-year plan 413.77 296.59 286.31
3. Repairs ‘
{a) Buildings 37.89 35.05 33.38
(b) Communications 34.16 17.40 14")7
(¢) Miscellaneous 1.73 0.90 0';'1
4., Suspense 23.68 —16.42 18.17
5. Grants-in-aid from Central '
20ad Fund - 22,64 21.99
6. Grants-in-aid—Ordinary 46,66 43.87 ‘30.‘5"7
7. Lump addition for regrant of h
] mps'es — 0.25 0.25
8. TKstablishment 24 .00 21.27 16.97
9. Tools & plant 7.26 10.50 11.68
Total 649.76 529.74 573.72
III. Revenue from Roads. T
1. Receipts under Motor Vehicle
Act 5.39 4.65 4.65
9. Passenger & goods Trasport Tax 11.67 17.00 18.00
8. Sales Tax on Motor Spirit — 34.00 41.44
Total 17.06 55.65 64.09

40
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A BRIEF REVIEW OF THE BIHAR BUDGET.

" ¢ enue receipts of Bihar for Revenue expenditure on civil works for
]_‘i{l}: ';?et:: 11169‘:’»3--54 are é)stimated at Rs 1053-34 estimated at Rs 573.72 lakhs
33 00.00 lakhs and revenue expenditure forms 1"{.4 per cent 9f total State
at’ Rs 33.33.98 lakhs with a consequent revenue 1n the year. The correspox_ld-
deficit of Ds 33.98 lakhs. The revised ingpercentage figures for the two preceding
estimates for 1952-53 indicate a surplus  years 1952-53 (Revised KEstimates) and
of Rs 4,40.98 lakhs with the revenue 1951-—52 (Actuals) are 14.8 and 18.9
receipts amounting to Rs 35,76.82 lakhs respectively.

and expenditure to RS 31,35.84 lakhs.

BECAUSE her hushand was sleeping l)(ull.// the woma n wenl to her
physician and consulted him about the medicine which could bhe pre-
scribed for him.

The phystcian handed fier a box
some sleoping tablets. Your husban

of tablets and said : < Here are
4 should have absolute quiet. "

<« When do T give the tavlets to him ¢ queried the woman.

’ . - » - el .’
«“ Ok, no, you don’t give the tablets to him. You take them yourself

FIRST PRIORITY

14 fter a tour of India’s porth-castern horder Shri Jawaharlal
Neh;li said in @ 1)1';,33 conference at Delhi on the 2nd November 1952 :

The tribal folk are a very fme lot,
and intelligent. What they want ¢s,
first of all, communications,
secondly, schools,
and thirdly, hospitals and dispensaries

very attractive, hard working

41
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LIST OF APPROVED WORKS ON NATIONAL

HIGHWAYS

November 1053

S. No.

Job No.

Name of work

Amount

(Rs in Lakhs)

Ut

6,

-3

®

700 RIS

791 BM 8

793 BM 8

797 BM &

791 (P 6

s

795 (P 7

794 UP 28

796 BG 31

798 HP 22

RAJASTHAN

Construction of metalled road from
Kherwara to Bichiwara (National
Highway No. 8) in Rajasthan (ex-
cludirdg bridges and culverts.)

BOMBAY

Construction of the Pirojpur-Pran-
tij Section of the Bombay-Rajas-
than-Delhi Road (National High-
way No. 8).

Acquisition of additional land for
widening miles 6/0 to 11/3 (state
miles 191/0 to 196/3) of the Bom-
bay-Ahmedabad  Road (N, H.
No. 8).

Construction of a bridge over the
Dokar Khadi in the Pardi-Kim
Junction Section of. the Bombay-
Ahmedabad Road (N. H. No. 8)

MADHYA PRADESH

Resectioning and black topping of
Nagpur- Amravati road, a section of
N.H. No. 6 (length 314 miles) in
Nagpur District.

Survey and preparation of project
for the construction of a hridge
over Wana river on N. H. No. 7 in
Wardha District.

UTTAR PRADESH

Electrification of the Inspection
House at Basti on Lucknow-
Gorakhpur road (N. H. No. 23).

WEST BENGAL - .
Widening the Singhcejhora Bridge
No. 7 and approaches thereto in
the 8th mile of Siliguri Sevoke
Section of National Highway
No. 31.

HIMACHAL PRADESH
Widening of 2 ft wide trace to
6 ft track on H. T. Road, Section
Wangto to Chini.

42

5.50

097

0.62

524

0.08

0.03

0.59

1.43
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PHILIPS

FOR V. H. F. WIRELESS
COMMUNICATIONS

Applications :

Police

Fire Brigades

Shipping Control

Marshalling Yards
Airports

PHILIPS ELECTRICAL C€O.
(INDIA) LTD.
Calcutta 20,

Pleaso mention this journal when replying to advertisements.

ix
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1953 /V2/¥ Model
BEDFORD

PETROLANDDIESEL TRUCKS

vy

N O 0

5=

Greatest' in PoWer,
Performance 2
and Economy

This giart ‘International’ TD.24 Crawler Tractor gives 180

B.H.P. — enough for the largest earthmoving, fandclearing

and roadbuilding jobs. The mighty 4.cycle ‘International’

Diesel engine has tenacious lugging ability.... ... Planec

4-ton and 5-ton Heavy-Duty 167 wheel base trucks

power steering with finger.tip hydraulic controls

Synchromesh transmission permits gear shifting while the

actor 5 moving without s of e oo it Moy and ﬁ/ts’/e//o’/?y

low range shift gives speeds forward an reversa GENU|NE SPARE PARTS ) i
: e Nt g B cpecds | ’ .0 ' To keep your equipment in perfect working ﬁa”mglﬂc/yﬂ/e Other f'ne Bedford mOde’s

International Harvester Export Company, 180 North f
pany condition, be sure to use only International Fac-

Michigan Avenue. Chicago 1, U.S.A. tory-made parts available from Volkart Brothers. X Stiffer, deeper chassis frames 119" W.B. 1-ton chassis
K Longer, stronger springs 120” W.B. 5-ton dump chassis
% Lighter, smoother steering 156" W.B. 7-ton truck chassis
IN T ERN ATION AL T D-2 4 ® Powerful servo-assisted hydraulic brakes | 206” W. B. 45.50 seater coach chassis
DIESEL CRAWLER TRACTOR See these all-medern trucks PETROL AND DIESEL

Write for complete details today.
VOLKART BROTHERS

now on display

BOMBAY-CALCUTTA-MADRAS o -
NE‘\NDELHI-COCHIN-K:NPJR vo lKART) E ,
e — : Bedtbrd For better Transportation
GENERAL MOTORS INDIA LIMITED
Please wention this jouraal when replyving to advert isoments, i Pleass mention this journal when replying to advertiscments,
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MILLARS’

MACHINERY

Concrete Mixers—Tilting and non-Tilting Types.

Asphalt Mixers—for Hot and Cold Mix.

Roller Pan Mixers—for Mortar.

Diaphragm Suction Pumps for effective lift up to 25 ft.
Self-Priming Pumps for-handling Seepage at lowest possible cost.
Tower Hoists for speedy construction.

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

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLAR’S TIMBER & TRADING CO., LTD.

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

Telephone: 41077 « Telegrams: JARRAM
Branches and Agents throughout the World.

Why is
HOTFIX
best for Road Surface
FOR
EFFICIENCY
RELIABILITY
&
DURABILITY

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

xii

>

November 1933

cations Monthly Review
Tmnsport-(,‘onmmm('nt,wns Monthiy

.

y 7 ////
the p ///

.

Tt

Available in 3 wheel bases the ‘COMET’
is a sturdy vehicle built to give year after year
satisfactory service, Note these special features—

d buy
dability, low maintenance, less fuel, an
depencs 7 only the ‘COMET".

Progressive Manufacturers
ENNORE, MADRAS

— Please mention this journal when replying to advertisements,
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MECHANICAL EQUIPMENT

CLYDE

fr Indian Industry CRANES

RUSTON
DIESEL LOCOS

RUSTON MARINE
OIL ENGINES

RUSTON HORIZONTAL
OIL ENGINES

p g PENMAN LANCASHIRE
e —y * STEAM BOILERS

RUSTON
CENTRIFUGAL PUMPS

RUSTON VERTICAL
OIL ENGINES

STREAM-LINE LUBRICATING &
TRANSFORMER OIL FILTERS

Greaves Gotton & Co., Ltd.,

AVELQEG- BARFORD Mechanical Engineering Department,

HUTTLE DUMPERS
P 1, Forbes Street, Bombay.

Branches:  Abmedabad-Calcutta- Kanpur. Madras-New Delhi

G-19-53

Please mention this journal when replying to advertisements,
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PUBLICA. AN LVL
OF THE

INDIAN ROADS CONGRESS

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

Price
' Publications. inclusive of postag?, etc.,
Re a. P,
Volume IX—Part 4—OQctober 1945 3 0
Volume IX—Bound—Madras 1945 . 10

Volume  X—Part 4—August 1946

Volume  XI—Part 4—May 1947

Volume XI—Bound—1947

Volume X1I—Part I—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 XII—Bound—1947-48

12. Volume XIII—Part 1-—December 1948

18. Volume XIII—Part 2-—January 1949

14. Volume XIII—Part 3—January 1949

16. Volume XIII—Bound—1948-49

18. Volume XIV—Part 1—September 1949

17. Volume XIV—Part 2—December 1949 -

18. Volume XIV-—Part 3—December 1049

19. Volume XIV—Part 4—July 1950

20. Volume XIV—Bound—1949-50

21. Volume XV-—Part 1—August 1950

22. Volume XV—Part 2—November 1950

23. Volume XV—Part 3-—January 1951

24. Volume XV-—Part4—August 1951

25. Volume XV—Bound—1950-51

26. Volume XVI—Part 1—November 1951

27. Volume XVI—Part 2—March 1952

28. Volume XVI—Part 3—April 1952

29. Volume X VI-—Part 4—OQctober 1952

30. Volume XVII—Part 1 —December 1952

31. Volume XVII—Part 2—January 1953

32. Volume XVII—-Part 3—January 1953

33. Road Research Bulletin No. 1

34. T R. C. Standard Specitications and Code of Practice for Road Bridges
in India (1937) .

35. Proceedings of the Chicf Engineers’ Conference at Nagpur on the

Post-war Road Development in India n

Copies can be had from the Secretary,

INDIAN ROADS CONGRESS,

JAMNAGAR HOUSE, SHAHJAHAN ROAD,
. NEW DELHI-2,

—
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Y
S OENT TR LN

ot

o

-

[ - T

-

@ @ DOCOOCOOCOOOODLOOLOCCcoOOOOTCOOSOSOSCCO

Printed by K. 8. Krishnan at The Progressive Printers, 17, Coral Merchant Btreet, Madras-1, &

Edited and Published by J. Subrahmanyam, Hony. Beoretary, Indian Roads Congress, Jnmn}gar House,

Shahjahan Road, New Delhi-2—800,

e ——

< < COOTOCOOLOTCOTOOTOOTCCCCCcececoCcOoCCCC




	99576_Page_01
	99576_Page_02
	99576_Page_03
	99576_Page_04
	99576_Page_05
	99576_Page_06
	99576_Page_07
	99576_Page_08
	99576_Page_09
	99576_Page_10
	99576_Page_11
	99576_Page_12
	99576_Page_13
	99576_Page_14
	99576_Page_15
	99576_Page_16
	99576_Page_17
	99576_Page_18
	99576_Page_19
	99576_Page_20
	99576_Page_21
	99576_Page_22
	99576_Page_23
	99576_Page_24
	99576_Page_25
	99576_Page_26
	99576_Page_27
	99576_Page_28
	99576_Page_29
	99576_Page_30
	99576_Page_31

