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... in the tropics, in hot & damp climates,
WILD Surveying Instruments are cons-
tantly being used for the development
of primitive areas... Subsidiary triangula-
tion with WILD T 2 Universal Theodolite
and Invar Subtense bar...

Pic. on the left illustrates NK2 Engineer’s
Level with horizontal circle ideal for
Surveying road, bridge-tunnel building &
hydraulic construction.

WILD

HEERBRUGG

For Full Particulars Of
WwILD GEODETIC & OTHER OPTICAL INSTRUMENTS

Please write to :-

soLE AGENTS: RAJ-DER-KAR & CO,

Dr. D. NAOROJI ROAD, BOMBAY-I.

Our Sub Agents for S. India: VULCAN TRADING CO., (P) LTD.,,
38.C. MOUNT ROAD, MADRAS-6,

Please mention this journal when replying to advertisements.
i
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l. Our Catalogue dated 31-10-1956 and b. Prices of main leaves other than
price list dated 1-11-1956 are stil valid. those of Helper springs are reduced

2. The prices in the price list are subject by 5%

to the following reductions. c. Prices of all loose Spring Leaves in-
cluding main leaves of Helper Springs
are reduced by 10

70~

a. Prices of all Spring Assemblies other
than Dodge car and truck assemblies
of our stock numbers 34-318 to 34-
535 are reduced by 5%.

in spite of

The current trend towards increase in prices,

LEYLAND COMET
CHASSIS FOR THE

The LEYLAND COMET is the longest easy maintenance have made it the ideal

The heavy demand exceeding our capacity to produce,

Government limitation on import of raw materials which has kept part of our
production capacity idle,

Our programme to develop a laboratory and introduce improved methods of quality
control which increases our cost,

The several controls and processing methods of ours, that cost us money, to main-
tain and improve the quality of our products.

While difficulties in supply will continue we shall try to maintain this reduction
in price as long as possible.

Please note that the prices shown in our price list reduced as above are valied in
all places in the whole of India where there are Railway Goods Stations.

Our printed atalogue and Price List are available free of cost to any Bonafide dealer in
and user of Automobile Springs.

Manufacturers :

THE CANARA WORKSHOPS LTD.,
MANGALORE-3.

Main Dealers: Bombay

wheelbase passenger chassis made in india.
Its large body space accommodates at least
six more passengers in every trip than any
other make. its low fuel consumption and

passenger transport vehicle everywhere.
No wonder LEYLAND is the first choice in
passenger transport in over 50 countries
around the world.

ASHOK LEYLAND L|M|TED, Ennore, Madras

Globe Motors Private Ltd, Saraldhan,

Srate and Andhra Pradesh: Automotive Manufacturers Private Ltd,, 108, Bazaar Ward,
Kurla, Bombay 37. @ West Bengal, Bihar & Assam: Associated Indian Entergrnses(l’rivate) Ltd, 206, Lower Circulaes
Rd.. Calcutta-17. @ Uttar Pradesh : Dharam Singh Ram Singh Motors Private Ltd, 25, Bhopal House, Lai Bagh,
Luck Delhi, Himacha) Pradesh, Punjab & Rajasthan: v .

Nu:wnDD:Ihn. .eﬂ;drals, Mysore and Kerala: T. V. Sundram lyengar & Sons Private Ltd, West Veli Streer, Madural
and Sundaram Motors Private Ltd., Mount Road, Madras.

@ lammu & Kashmir = Jay Kay Automobiles, Residency
Road, Srinagar (Kashmir). @ Madhya Pradesh: €. Eduljee & Co,, Kamptee Road, Nagpur.
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From our fully prefabricated
bus body kits, you can now
build bus bodies in your own
workshops with a minimum of
tools and equipment. We supply
kits in completely knocked
down (CKD) or semi-knocked
down (SKD) condition for
chassis of any make. The kit
comprises all parts necessary for
the bus body structure.

Bus bodies, assembled by
operators from our kits, are now
seen in the States of Madras,
Bombay, West Bengal and
Uttar Pradesh.

Body fittings such as windows,

passenger seat-frames, destina-

tion indicators, etc., are usually
available ex-stock.

CASURIMA AYENUE, Calcutta - 27 Grout as base course finished with [

premix carpet ag wearing course.

Burmah-Shell for better roads

Modern flexible blacktop roads are easy
riding, durable, non-skid and tough, They
can be made with Mexphalte and Shelmac
marketed by Burmah-Shell. ‘

For d.tails please contact:

« +« . In India’s life and part of it HYDERABAD ALLWYN METAL WORKS LTD.

SANATNAGAR, HYDERABAD-18.

HAM. 58.8 &

Please mention this journal when replying to advertisements.
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e Heavy-duty front and
rear axlés
e Rubber “float"” engine

mounting
e More load-carrying
capacity

e Full depth, sturdy
frame

e Heavy-duty
five-speed gear box

e Many passenger—
safety features

Progressively manufoctured by

The Breadwinner of the family

Everyone in the family joyfully lends 2
helping hand as Harbans Singh cleans
and polishes his TATA-MERCEDES-BENZ
truck at the end of the day.

Bought over three years ago, this
TATA-MERCEDES-BENZ truck has hauled
freight over 1,80,000 miles without
trouble or breakdown. Its rugged con-
struction and trouble-free service have
added to its economy in operation.

Transport by TATA-MERCEDES-BENZ
trucks costs less per freight-mile be-
cause their engines give maximum mile-
age and extra years of service. The
specially designed chassis frame carries

heavy freight safely over the roughest
roads.

Transport operators all over India
are discovering a reliable source of live-
lihood in TATA-MERCEDES-BENZ trucks.

TATA-
MERCEDES-
BENZ

TATA LOCOMOTIVE &
ENGINEERING COMPANY LIMITED

Automobile Division:
148, Mahatma Gandhi Road, Bombay-1I.

TELCO. 5888 EVEREST

THE
Contact your
PREMIER AUTOMOBILES
nearest dealer. i LIMITED.
il BOMBAY
Please mention this journal when roplving to advertisements

vi

Pleoase mention this journal when replying to advertisements
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MAHI RIVER BRIDGE AT SEVALIA

A cast-in-place prestressed concrete beam and slab bridge of 22'-0" clear
roadway with 17 intermediate spans of 132'-0" centres of piers and two end spans
each of 126'-0” between centre of pier and end of decking. The total length of
2,496’-0" bridge superstructure and the upper part of the piers in R.C.C. cellular

construction, were designed and constructed in 1957 to the orders of the Chief
Engineer, P.W.D., Bombay.

GAMMON INDIA PRIVATE LIMITED,

CIVIL ENGINEERS & CONTRACTORS.
HAMILTON HOUSE, BALLARD ESTATE, BOMBAY.

Phone : 264511 Grams: “GAMMON

Ploase mention this journal whon replying to adve

viii
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HIGHWAY RESEARCH IN US.A.

A.A.S.H.O. ROAD TEST

By
N. Moman Rao*

Central Road Research Institule

Introduction
nent in the field

A very striking <10Vt"](’lp'. the U.S. A 18
: ay research in the Lo 52
of highway resc: go it by large

the big hoost heing gven cperimenta-
seale undertakings of field 0’*]’1‘ e and
tion.  The most important of “_‘;‘(,é evor
the largest highway rescarch projec

, vt
bl N SHO Road test,
undertaken is the AA )} out 80 miles

located at Ottawa, Tllinois, wb it
Southwest of (thicago. This giant Pg. Jn/ of
Sponsored by the American Assoclatlo »

| and being ad-

State lli,«_;hwzmy Officials i
Mitistered by the Highway Reset ol
i cost ahbout 2z

Oard g estimated to
milljoy doHars, a sum
Nationwide hasis.

financed on @

jsts of 836 separate

L4
The 1 O ONS :
ext roud co of dilferent thick-

SCCiony of puvements ( trio-
NECS5e8) and 16 test bridge spans, consry

tion of whioh iq o ot complete. 'Test
O which is «»ln;o?(mds frIom 3,000 to

tl‘il:ﬂi(; rangi o
cRe mng i ax -
48,000 13, v%'i]léopel‘a.te on these pavements

g i metime
for two years commencing from so

. * The writor is on a visit to U.
I the field of Highway Transportation,
Tnitod States (Govt.

1

S.A. a8 a nominee of thcv Govcrmpent of India, for training
under the Technical Co-operation Aid Programme of the

3

in October this year. Data regarding
stresses, strains, curvatures and deflec.
tions, cte. will be measured and recorded
by preecision instrumentation,

This huge experiment has heen planned
with specific objectives ; objectives go
wide in scope that the findings will
materially influence our knowledge of
highway transportation. The most jm.
portant features of this test are

1. The planning and design of the
experiment ombodying * the principles of
scientific experiment design that make
possible the isolation  of experimental
cerror, the elimination of systematic biag
generzmlimtion at least within the imme-’
diate area of the project and the conse.
quent ability to make statements of
gignificance—principles involving rando-
misation in the layout of experimenta]
units and randomisation of other Processes
whenever economically pPracticable, limi-
ted actual replication of tegt units and
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the wee of factorial design to strengthen
the analysis.”

2 Use of a million dollars worth of
prc(':iﬂi(m instruments  to measure and
record the structural behaviour of -tlm
pavements in terms of stresses, strains,
deflections and curvatures, ete.

The project has on its ,‘mm'. some of
the expert engineers :1.n<.l seientisty of the
United  States,  working llll(l(:l‘ ~ the
guidance  of a 34 member - National
Advisory Committee drawn from different
technical organizations, both government
and private. 'l‘cchm(-u,l' pzmol.s m:u'loiup
of specialists in the ficlds of statistices,
instrumentation, lllzutqrmls and (~nnst‘rnc-
tion, soils, bridges, mz.L111t(',11:L11<=.(,\,, vvluu!os
and public information are fm‘m(*fl for
consultation on speeific pmhh.-,mx in the
planning, design  and execution of the
project.

An attempt has been made in o the
followinyg pages to (l()sc}'xl)(s SOme aspeets
of thix project bricfly, in order to stimu-
late interest among Indian engineers in
this phase of work.

Objectives of the Experiment

The speeific objectives of this experi-
ment are :

1. To determine the si;;nificv:mt I‘(‘[:‘lt‘:l()ll-
ships between the numbcr'o'i repetitions
of specified axle loads of different magni-
tude and arrangement and  the ;Tgrior—
mance of different thicknesses of uniform-
ly designed and  constructed asphaltic
concrete, plain portland cement conercte
and reinforced portland cement concrete
surfaces on different thicknesses of lms(-‘s
and sub-bases when on a basement soil
of known characteristics.

2. To determine the significant effeets
of specificd vehicle axle loads and gross
vehicle loads when applied at known
frequency on bridges of known _(lcsl;_;n
and characteristics. The bridges include
Steel I beam design, conventional rein-
forced concrete design and prestressed
concrete design.

3. To make special studies dealing
with such subjects as paved shoulders,
base types, pavement fatigue, tire size

4
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and  pressures, and  heavy  military
vehicles, and to correlate the tindings of
these special studies with the results of
the hasic rescarch.

4. To provide a record of the type and
extent of ctfort and materials required
to keep each of the test sections or
portions  thercof m o satisfactory
condition wntil  discontinied
purposes.

{for  test

2. To ‘1("\’“10[) strumentation,  test

procedures, :f:ct,zl,, chisrts, graphs and for-
mulas, which will refleet the eapabilities of
the varions test scetions and which will
be helpful in future highway design, in the
evaluation of the load (-,;u-brvin;: capabili-
ties of existing highwavs and in determin-
ing the most promising arcas for further
highway rescarch,

Design of Experiment

The experiment s designed using the
principles of randomisation, replication
and complete factorial, in order to estab-
lish  *significant relationships®  bhetween
the independent variables under study -
these being, (1) axle load, (2) axle H[);L('il;,‘_;,
(3) number of load applications, (4) sur-
facing type (asphalt or conerete), (5) con-
erete reinforcement (plain or reinforced),
(6) thickness of surface course, (7) thick-
ness of base course and (8) thickness  of
sub-base.

This list will show that not all the
important variables affeeting the struc-
tural behaviour of pavements are included
in this test. Some of these are sub-erade
type, quality of hase and sub-base mate-
rial, elimatic conditions cte. Benefiting by
the tindings of the preseut experiment, it
should be possible to design  future tests
introducing new variables such as  sub-
grade type cte., while keeping some  of
the present variables constant,

Great control was exercised in proces-
sing and compacting the embankment
material at optimum moisture to attain
maximum uniformity in support strength
of the sub-grade throughout the length,
thus assuring that sub-grade properties do
not enter the list of variables. The em-
bankments were constructed a minimum
of 3 ft high from a fine grained clay soil

- [P
s jeations Monthly Roeview
'I‘ramu]mrf, Communieast

available locally, ©a 2oil typical "’i wide
‘ 4‘ 'l\'“f the country > The experimental
L > ‘ 1 ’ e . «) -
sections were built on the central 24 ft of
the embankment.

[Tsing (mmpl(\t(.‘ factorial (1e§i\}_§vn, .83“
,\'(‘[):Lr:tﬁ(‘, sections of }):L\’(‘,Ill(‘,!‘]f) were con-
ctructed in six test ](}()[)s [lach test loop
has two tangents \\«'llv!l turn—n.mn_mls on
either end. 'l‘r:ml’livv will run onf 11\"0 ’tnst
laops (A, D, ¢, D, 15 of which four have

October 1958

courses of the road crust in all the loops
for flexible pavement sections of the main
factorial group.  Similarly, rigid pave-
ment secetions consist of various thick-
nesses  of  pavements, both plain  and
reinforced, built on ditferent thicknesses
of sub-base.

In addition to the main experimental
stretehes  constructed on the  tangents
of the loops, some experimental scetions

A bird's eye view of one of the test loops during construction,

two tangents 6300 feet lpn;: and one has
4400 ft tangents.  The sn_{th loop was con-
structed to permit aunxiliary s‘tudlgls on
pavements not subjected to traftic. T igure
1 shows the layout of Test road loop I
over which vehicles of singlc‘ qxlc loads
2000 1b, 6000 1b operate.  This is the test
loop consisting of thin sections for ll:‘-ﬂllt
trafic. Fig. 2 shows the layout of Test
2oad loop D constructed for operating
vohicles with single axle l(v))u,drs of 30,000 l.b
and tandem axle loads of 4§,()0O lb._ Inft}ns
loop the thickness of section varies Ton}
11 in. to 31 in. 'I‘ab]g 1 gives detguls )
variations in the thickness of dilferent

were built on the turn-arounds where the
only variables are the quality of binder
and type of agphalt mix.

The experiments on test bridges have
been designed to collect data on the
behaviour of short-span bridges under load
repetition and dynamic loading. Sixteen
test bridge spans were constructed in
groups of four on straight tangents outside
the pavement test sections in the two loops
to be subjected to heavy traffic. These
are simple 50 ft spans consisting of three
beams and a concrete slab. In eight of
these the beams are steel sections, in four
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Table |
DESIGN DETAILS OF THE FLEXIBLE, PAVEMENT SECTIONS
OF THE MAIN FACTORIAL GROUP

v . . . S i
! Variation in g o | b
| thicknesy EoE 0w L
' Zio D o E )
c Tl D= Jange of
o — : 2T HITE BT Variat
2 Axle-Loads L ¢ me ZozE 250 Variation
o2 - X = [T ilEZ e intotal
7 ha Baxe A =Rl 7 Thickness
7 S 7 EZ pEET
‘ L2 ™| 2
! o 1 )
1. D 2,000 1hs-Single Nil Nil Nil
6,000 1bs-Single L (* 4 24 10 34 Nil to 13"
9 v
3"
2. A 12,000 1bs-Single 2" Nil Nil
24,000 Ibs-Tandem 3" 37 4" 27 3 30 2" to 18"
+7 6" 8"
3. B 18,000 1bs-Ningle 3 Ni +
32,000 1bs-Tandem 4" 3’ 8" 27 330 7" to 23"
;"’N ‘.’/I 12”
KT 22,400 [hs-Single 3 3 4"
40,000 1hs-Tandem  4* 6" 8" 27 3300 107 to 26"
5 Y 197
5. D Ihs-Single 4 3" 87
[hs-Tandem 5" 6" 1 27 390 15" to 31"
o WY 16"

they are conventional reinforced concrete
and in four they ave prestressed conerete,

The test trafiic will consist of trucks
and  tractor-semi-trailer  combinations.
The traffic will run for Is hours a day, 6
davs ina week for 2 years commencing
from this October.

The 24 £t wide pavement ix divided info
two lanes one for single axle traffic and
the other for tandem axtes. The vehicles
will run at 30 m.p.Je in o controlled pat-
tern of transverse poxition stimmlating the
transverse position pattern found by the
Bureau of Public Roads to exist in nor-
mal trucks operation on high type high-
ways throughout the V.S A The traflic
will be so regulated as to allow Joad
repetitions at intervals of one minute on
all the loops.

Measurements

A number of  measurements  will he
m:ulo during the test which will not only
help in evaluating the serviceability con-
dition of the pavement but will also aid
inarriving at the relationship existing
lwl‘\w_'(‘n the pavement behaviour, (‘\prf'.s:-
S("(l I terms of stresses, steains, deflee-
trons, curvadures, cte,  and the design
featires of the  experimental .\*t‘rvt,('lu?s.
These measurements will involve Process-
g of hundreds of millions of hits of data
Most of this processineg witl he done auto-
matically with the help of 1BM machines
and digital  computers.  The principal
measyurements that will he made

. are as
follows :

1 . o - N
I Curvature of the asphaltic con-
crete surfacing of Hexible pavement

. . - R T ST
'l‘r;m,\-pm-r‘-(‘unmmmwnum.x Monthly Review

ander full speed traffic.

Defleetion  at the surface and at
qub-surface mterfaces hetween
pavement layers under full speed
traftic.

|8

3 Defleetions at very slow  speeds at
the surface of flexible pavement.

1. Defleetions and straing at the cor-
ners of rigid prvement slabs.

5. Strain  distribution  under statie
londs in certain conerete slabg,

. Suh-surface pressures at slab sub-
hase interface in certain concerete
slabs.

= Qubesurface pressures in scleeted
flexible pavements.

e

Longitudinal profile of the surface
in the wheel paths,

0. Transverse profile of the surface.

10, Permanent (as opposed to transient)
deformation at  the  sub-surface
levels in flexible pavements.

I, Pemperature above, on, and under
the surface throughout the project.

12, Strains and deflections—dynamie
and static--in test bridges.

13. Dynamic  wheel load—the load
actually applicd by a wheel as it
passes i p()inc where other measu-
rements are heing made.

14, Depth of frost penctration.

15. Total upward and downward deflec-
tion occuiring at the corners of
selected conerete slabs during an
interval (usually one day).

16.  Automatic scheduling and record-
ing of transverse vehiele placement
history,

17. Precipitation, humidity, wind and
air temperature.

Instrumentation

As was mentioned carlier, a million
dollars worth of instrumentation is being
used to make the above measurements
and record them. It is beyond the scope
of this article to deseribe in detail the
design features and working principles of
all these instruments. However, a few
of the devices being cmployed for measu-

.
&
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ring enrvatures, deflections, ete., are very
brietly desceribed helow,

Curvature strips are made of epoxy
impregnated fiberglass strips with resis-
tance wire strain gauges fixed on the top
and hottom. The design and fabrication
of curvature strips involved many im-
portant problems such as (1) providing
good  mechanical  and  water-proofing
protection for basic steip, (2) selection of
water-preof cable for input and output
signals, which could stand temperatures
up to 400¢ I (3) encapsulating of the
strip with strain  gauges in the plastic
resings, (1) formulation of plastic resins,
minimizing air bubbles, (5) ealibration of
the curvature strips, cte. In all cases
curvature strips  will be placed directly
under 1} in. surface course and will be
attached to pavement with roofing nails.

Lincar variable differential transfor-
mers (L. V. 1L T are being used on this
project for measuring transient deflections
to a sensitivity of 1;1060 of an in., both
in rigid and flexible pavements. The
linear variable differential transformer is
an eclectro-mechanical transducer which
produces an eclectrical  output propor-
tlonal to the displacement of a separate
movable core.  In this instrument, there
are three cotls  equally spaced on a
eylindrical coil form. A rod shaped
magnetic core, positioned axially inside
the coils assembly provides a path for
magnetic flux linking the coils. Any
movement of the core relative to the coils
induces differential voltage output from
the transformer which has bheen found to
vary lincarly with change in core position.
This principle is utilized in measuring
transient deflections of pavements. Suita-
ble attachments are designed and fabri-
cated by the stafl of the project to make
either the moveable core or the outer
eylindrical coil form to move with the
defleeting pavement so that as the deflee-
tion occurs a differential voltage output
is induced which is measured and trans-
lated in terms of deflection.

Flexible pavement deflections under
slow moving traffic are measured with
Benkelman Beam. Benkelman Beam is
a simple deviee for measuring deflection
of a pavement midway between the dual
Firos of a slowly moving vehicle. This
instrument is heing widely used in the
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United States and  Canada to find ans-
wers to such problems as (1) struetural
adequacy of pavements of different design
and age, (2) validity of design methads,
(3) vermissible  deflections  in different
types of pavements ete. Fig. 3 lows
the essential features of this deviee. The
probe arm shown in the ficure has to
be inserted between the dual tires. Any
vertical movement in the probe arm, as
a result of pavement deflection, is indi-
cated by o gensitive dial gauge as shown
in the figure. On the AASHO project,
an  automatic  mechanieal  Benkelman
Beam is fabricated, which reads cleven
surface  deflections  every 235 ft as the
vehiele moves down the road at 3 m.p.h.
Some of the other intricate apparatuses
designed  and  fabricated on this tost
project are the longitudinal profilometer
to plot a profile in terms of slope of the
road and the transverse profilometer to
trace the transverse profiles at different
seetions of the road,  For recording all
the  above measurements intricate
clectronie instrumets are being employed,

Pavement Evaluation

Data on longitudinal and transverse
profiles  of surfaces, on cracking and
faulting, will be employed f})]' evaluating
the pavement performance in }'olznt:inn to
the eight principal variables heing studied
in this test.  Using mathematical techni-
gques an index cealled the ¢ Performance
Index’ will be derived from the ahove
data, the validity of which will bhe esta-
blished by checking thiy value with the
average rating given to the pavement hy
a panel of experts, based on visual ex-
amination. Similar methods are proposed
for defining the serviceability condition
of the pavements at any stage of the ex-
periment, by an index called ¢ Condition
Index’.

Conclusion

AASHO Road Test is a big enterprise
of the highway engincers of the U, 8. A,
The findings  are bound  to influence
decisively  some  aspects of highway
transportation. Planned and designed ay

Octoher TOH8

this project is, on systematic and scientbi-
fie lines, there is no doubt that the goal
set for it by the project direetor, Mr.
MeRKendrick, Jr ) in the following words,
will be attained,  This is the coal of the
AASHO  Bond test, sound, logical and
unassailable faets and ficures: data which
will  be meaningful and  helpful to all
highway administrators  and engineers.
This will be the data which will fulil the
specific ohjectives of the project and he
wseful to others in accomplishing their
aims in the overall effort to provide hetter
and safer hichways for a growing and
progressive nation,”’

However, it should bha realized that, in
spite of the massiveness of the project, it
Isonly afirst step, abeginning in rationa-
living methods of highway  design and
many more tests of this natnre are neces-
sary in the future to find answers to all
the problems  of hichway and  bridee
design,
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BOLD REALIGNMENT WILL UNKINK TURKEY’S
NO. 1 HIGHWAY

THE greater part of Turkey’s 150-kilo-
meter Istanbul - Ankara-Tarsus route-

the nation’s No. ©ostate hichway and an
nternational one has heen relocated and
reconstructed in complinnee with modern
high standards.  The remaining parts are
civther vnder construction or being survey-
ed and designed,

One of the most rugged parts of the

above route is a 0-km scgment which the
Toros Mountains Range, parallel to thoe

Mediteerancan Sea. A T3-km portion
here was recently let to contract. Total
Costo ix estimated af I million Turkish

pounds (1.00 dollar 280 1Py, The
project entails the highest per kilometer
Cost oas well as the highest  geometric
standards for its kind of terrain, ever
designed  in Turkey.  Construction is
Schieduled to be finished in 19549,

It has been found more cconomical to
wse the highest possible standards for this
Dart of No, | state highway, whicl is to
carry the greater portion of the heavy
trattic for the new big Mersin Harbour
How under construction,

For this reason (see plan and profile
sketeh) the new alighment, following the
same ercek with the present winding nar-
row rowd and railway, crosses the old
creck bed 27 times. A total of 14 bridges
cacli about 30 meter average span have
had to be provided; the other crossings

Y,
QQQQ NEW ET O CONTRACT ROCHY CANYON
HAZTION

Halwsly Goed tury
4 /romug 'S MUAS TUNNGL

were climinated by channel changes,
Solid  rock excavation totalling (i()?)()()
cubic moeters was resorted to for the ’t\vo
channel changes at kims 109 + 500 and
117 4- 590, as a design meansg of elimina.
ting four additional bridges,

BITUMINOUS PAVEMENT
e e

STABILIZED MATERIAL

-
CROSS — SECTION

13
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Roadway Cross section for Istanbul-Ankara-Tarsus road.

A 58 degree skew railway under pass :l:t}
Klm 117 -+ 400 has been found th(.l ';n,(()ht
suitable solution :lehf)llgh the 7;'(1,1 vv\xaiy
soes through cut at this place. 1 otw<.(;n
Kim at stations 121 - 500 and 122 - 634
\:,hm.(c the existing r'ozul Wil;l(ls up (])vn v(t\{w\
steep grade with nine sw1tcl1bawA\H, fl.(
new alignment goes along the _t,()p 0 ](L
rocky gorge on 5 per cent grmhmllt.. , rn
thiH.S]l()I'i‘/ interval, four skewed bric ;7(]5
ith o total of 200-meter span and with

w . . Ty ;
average elevation of 20 meters high
b te]

an

4 3T 3T 3T
*__._—-—- I,"'—"—_+

enabled us to use a 350 meter radius hori-
zontal curve without being forced to run
through a long tunnel or blind curves.

This is the project’s sharpest curve.
Three of the other horizontal curves range
from 500 to 700 meters radius: and the
rest from 1,000 to 2,000 meters. Where
the horizontal standards allow safe stop-
ping, sight distance for at least 110
kilometers per hour have been provided.

Because  of the high geometric stan-
dards the new alignment runs
through several cuts  deeper
than 30 meters, making the
total excavation about 1,000,000
cubic meters in the 13 kilome-
ters of distance: 90 per cent
solid rock. The construction
cost of the project hence is for
rock excavation and bridges.

By not following only the
present winding creck-side road,
but instead by re-aligning, we
have made it easier to handle
the current traffic, one of the
densest in Turkey.

Beyond

this section of the
road,

about 100 kilometers of

Cross section of the new road in relation to old—show- relocation remaing to be done
ar

ing the various situations involved in the realignment. toward the harbour. Only 20 km
mn

3

1

H
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of it runs through rugged ter-
Tain.  Survey and design oarve
under way. -

This existing narrow winding
road passes through the famous
historical old Gulek Pass. Ninee
the Cakit Creck cuts the Toros
2ange through a deep rocky o
canvon for 15-km distance, old i
Gulek Pass has been o historie

CnANmY L i

one. It was nsed by the armies
of Alexander the Great and
Persian King Dara. If the relo-
cation here is chosen through
this old pass, about 15 km of
alignment on 5 per cent sustal-
ned reverse grade will be neces-
sary for traffic going down to
the harbour. "This obviously
will increase the operational
cost of the heavy traffic. On
the other hand to relocate
through the deep rocky canyon
at water level on a steady
down gradient is extremely
expensive. These two alter-

Km 1225000 \\r
nates are being surveyed and
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designs developed to determine Y
the ultimate line. \ {/
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ECONOMICS OF CONCRETE BRIDGE DECK
CONSTRUCTION

INVESTIGATIONS OF INTEREST TO ENGINEERS AND CONTRAGCTORS

geries  of large-scale invustigationg
into ])1‘(‘Str(>ssnd conc?(‘,t;e bridge beam
eroction and construction haL'Ve been
initiated by Conerote Ltd at their ngn-
slow works. Training metho@s dcrled
from method studies o be ca.rrmd' out in
conjunction with the work studx_es will
most certainly be employed to train erec-
tion crews working on motorway fly-over
Bridges and other types of bridges, large
numbers of which will be built in the near

future.

Discussing the economics of bridge deck
construction, Mr. K. M. Wood, B.A,
Chairman and Joint Managp}g Director of
Concrete Ltd, reports that in a number of
instances prccagt pmstresscd concrf}tc
bridges have proved to be more expensive
than orthodox insitu conecrete bridges.
Furthermore, there have been a few
failures in the cross stressing of precast
bridges. The main reasons .for both of
these apparent failures are believed to be:

1. The use of designs which neces-
gitate employment of unnocessar_ily
intricate and unnecessarily  expensive
on-site operations ;

9 The use of designs which call for
operations which can be Sa.f'el.y carried
out under laboratory conditions, but
which are too difficult to enable sound
constructional work to be produced by
normal site personnel : and

3. Lack of experieqcc by cont;_mcto'rs
carrying oub the various operations in
question. This not only ma_kes it (llmcult
to prepare accurate .cost cstimates, it also
means that experienced men are npt
available for the work and that site

operations are unnecessarily costly.

Big Economics from Operator
Training

The fact that Jack of experience can
indeed lead to very steep cost increases is

-1

illustrated by the following fact, which is
based upon the very considerable manu-
facturing and site-work experience of
Conerete Ltd. The time required to
handle prestressing wire and prestressing
equipment can be reduced to one-third or
less, areduction of over 66 per cent, if
the operators are given proper training
and the opportunity of becoming
experienced at their work.

To solve the problems associated with
the three points listed, says Mr. Woods, it
is necessary to study a representative
gelection of typical site processes called
for by current precast prestressed concrete
bridge deck designs, the aim being to
separate the comparatively simple and
inexpensive processes from those which
are very difficult to carry out at a reasona-
ble cost. The latter processes then require
study in order to develop more suitable
processes and to render these possible by
design changes. Alternatively, they
require the development of suitable
operator training methods.

In addition to this, it is necessary to
carry out detailed work study in order to
break down the processes studied into
sub-operations which can be used directly
for provision of accurate cost information
on all site processes. This cost data would
render possible accurate cost comparisons
between alternative methods of precast
prestressed concrete bridging.

Two more requirements have to be met.
Firstly, the operating teams and supervi-
sory staff responsible for on-site processes
should be properly trained, and training
experience gained by firms such as Con-
crete Ltd should be passed on to consult-
ing enginecrs and contractors engaged
upon precast prestressed concrete bridge
schemes. Secondly, more attention should
be paid to the problem of designing for
economical production and erection.
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Major Factors

There are seven  major factors whicly
require careful consideration by consult-
ing engineers and contractors. These are
as follows:

[. Pre-tensioning  will  alwavs  be
cheaper  than post-tensioning,  provided
that the precast prestressed bridge beam
unit in question is not too large or too
Beavy to permit handling and transpor-
tation as an undivided anits Fartheps
more, pretensioning somore simple than
pust--t('n\‘imlin(,: and defeetive workman-
ship is fesslikely to oceny.

2 The desien of a pre-tensioned
Lridee beam unit is Hmited by the mavi-
mum manufacturing, handhng and tran-
<portation capacityof manulaeturers
sp('('i;\‘lhin}_ﬁ in thiz type of work oy
example, the present dimits of - beam
capacity at the Hounzlow  factory of
Conerete Ltd, corresponds toa maximum
unit weirht of 20 tons and a maximum
stressing force of 600 tons,

3. The cost of shuttering for a pre-
tensioned beam can be a major  item.
For example, for a complete bridge beam,
excluding mould costs, the typical-cx-
works selling price of, say, 16 s per cu,
ft. would have to he tnereased hy 3 d. to
10 5. per cu. {6 mould cost, depending
upon the complexity of the design. For
economical production ina large factory
it is normally necessary toemploy monlds
designed to produce from 300 ¢ {t. to
500 cu. ft. at one casting, and these are
not likely to cost less than 1 pound per
cu. ft. Three important  conclusions
follow from this:

() In large sehemes, with abundant,
repetition work, the mould cost is negli-
¢ible, nnless an abnormally high vate of
delivery is required.

(hy In small schemes monld costs
are likely to he excessive, unless standard
seetions are used.

(¢) Tt is cconomically desirable to
avoid changes in infernal scetion along
the length of a beam.  Changes of seotion
complicate mould design, inercase costs
and, in general, make the use of standard
mouldy impossible. Tt is cenerally hetter
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to carry out local strengthening by
stirrnping.

Ratio of Steel to Gonerete
. . A
4. The price ol prestressed  conerete
depends upon the ratio of steel to con-
crete as well as ol

! ' costs and  degree
ol repetition  work

_ For example, an
tverted Tee-heam has a hivher steel to
conerete ratio than a hox or osection
l»tu:n‘m, anck ttowill he mare CXPEeNSive an
thix connt alone "The point to note is
that hoth plant capaeity

and lnhour hones
HeCesary

Tor manufaeinre will vary with
the Droportion of steel to coneprete, .

S Mibd steel aneciltar reinforcement,
<ueh s stivrups, s ;.l\\':l.‘\.\‘ necessary, but
11'11“. exatet amonnts vequired are alway s
diftientt g determine, .

Many  desiens,
however, call for . [

: ’ 1 CXCOSSIVe gmonnts of
ancillary retnforcement, particularly an
the conrral two-thirds of & heam. .

'h. U oparticulareiy difficult to obtain
dimensional acenraey in prestressed con-
(t‘l‘htv. bm-n,us(‘_ of the tendeney of moulds
:Q move during wire extension {preten-
stonmg)s The British <tandard deaft,
code on the structural use of prestressed
(:mu"rvt«‘ in buildings recognises this faet,
stating 1t should be noted that ingis-
tence on eloser tolerances than are reallv
HOCOSSATY may give rise to considerable
(ll‘!l('llltrl(‘ﬁ I manufactypre.” The main
pomt to remember s that, in wceneral
close tanl(‘-r:uu-(ss can he ()ht,;x‘im-(‘? Wll('l‘l:
they are 1un<l:unt-nt,nyllb\' necessary
_ T With e ]()I\L;(‘
Important tlat (i,
curved downwyy

r bridge bheams, it is
prestressing wires be
by deflecting o il\ CThis is best :Lvhiu}ﬂnl
from the mn) ‘1 mitted number of wires
seetion 1\](} AT “”.. bottom of the
‘““'lcult"uxq ‘.1;>|1,‘:lt (lvﬂm'tmg presents few
cost iy ])(;‘(’wl"\ can bhe assumed that the
Cacly ]miHL cend pound and 5 pound for
ward (|<‘I|<-(.t-m the l"'“»_“l at which down-
upon the ;'-ly(blAl Wocarried out, depending
speaking “‘ of the beam.  Generally

£, 16 1y l)(‘St, to restricet (l”\\")l\V:l‘l'(I

deflectic - .
l)(\‘lm\‘,llm\t{f‘ fonr points on the longer
SIS AUA TO two 1)
ints v ahorter
beams, pornts on the shorter

(From o yqp;
Foerine, o lighvways Bridges and
Ggenecrivg W loo

.//l/_// 1, 1158).
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SOIL STABILIZATION WITH BITUMINOUS
MATERIALS

b. R, Konni,® na., nE

Introduction

R]‘}(TENT decades have scen lot of deve-
lopments in the mcthods of road
construction. By far, one of the‘ most
important has heen the 1}1&r0duct10n of
mothods by which the so_ll found on the
site of @ proposed road is used in the
construction of the_road base, thex:eb_\:,
in many cases, saving the cqst of t‘l ;u\s;
portation of stonc. For this purpose,
the soil must be strengthened @n(l made
resistant to the effe.cts of mglsturc' ;m;}
temperature variation, which \V911(
otherwise cause thq soil to losc .1ts su))-'
porting power. This can be a,ehlc\m‘d l))l
treating the soil in a numbe‘r Qf wx?ls m<
the process is known as ‘ Soil »hm iliza-
tion ?, ic. the mcth(')q .of s.trongtl.u\n-
ing the so0il and stabilizing lt. against
the detrimental effect of weathering.

Yoil stabilization can be defined as any
method of treating s0il ‘tn IleL]{(" it less
affeeted by water or to increase its load-‘
bearing capacity wsuadly by the use of
admixture.

The word ¢ Sabilization  in connection
with road work has b(‘/un' used  rather
loosely, but f()rtunzyt.cly it conveys a
definite idea. A stablllzed'ﬁll, Subgra,(‘lo,
road surface or m;y(l‘ hase iz one that will
sty put and stabilization is the process
which makes it that way.

Qtabilization of soils can be achicved by
one of the following methods :—

(1) The dilution procedure (Mechani-
eal Stabilization) in which poor
soils are diluted with granular
aggregates 1lptil the delct(frious
properties of the poor soil are
reduced if not eliminated.

1

* Bitumen Managoer. Burmah-Shell, Madras.

1

By

aLse lva,, (Lonp) DT.C

(2) 'Treatment with chemicals so that
the soil will maintain a suitable
moisture content under fluctua-
ting climatic conditions and
thereby ensuring its stability.

(3) The addition of hydraulic setting
materials by which the soil is ce-
mented into a more or less
completely stabilized mass : and,

(+) The addition of water-prooting
materials such as bituminous
binders by which it is attempted
to render the soil more or Jess
impervious to water and thus
retain  its originally  designed
properties,

A Review of the General Principles
of Bituminous Stabilization

Astudy of the literature pertaining to
Soil - Stabilization in  general  reveals
many notahle contributions of the use
of bituminous materials in soil stabi-
lization. This is lJogical breause Bitu-
men has long been used as a binder and
water-proofing agent in highway const-
ruction.

Benson and Becker identify two pro-
cedures for bituminous Soil Stabilization.
The first is based on the establishment
of u definite soil-water-bitumen system.
This  method  utilises  an  intermediate
moisture  content  known as ¢ Fluff
point” and produces a system consisting
of soil-water aggregations which are
in turn coated with films of bitumen.
The writers point out the following
advantages of this procedure over those
based on the theory of intimate mix:—

(1) Relatively  small bitumen con-
tents required
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(ify A minimum of mixer work and
fome required

(itiy  The more complete utilization of
soils o in sites 7 due to the urea-
ter rance of soils which nay he
successfully treated,

The sceond method discassed by Benson
and Becker s that of atilizing supploe-
mentary mistare. Their findings on the
use of heavy metallic salts fead them to the
conclusion that such salts affeet soils ondy
stightly at the concentration used (3% anid
less) and that the uxe of such salts s
ecconomically prohibitive. They continue
by <aving that the use of Povtland cenwent,
and Hme in conjunetion with Bituminons
Stabilization has beneficial effects and iy
economically feasible.

Endersby’s contribuntion to the seienee
of soil stabilization with bitumen iy
really noteworthy. He was one of the fivst
who really grappled with the problem in
a scientific way. In “ Fundamental Re-
gearch in Bituminous Soil Stabilization
he strikes at the root of the definition.
«The term ¢ bituminous soil stabilization
ig often used to cover anything from clay
bound soil lightly treated with oil, ta an
oil  bound sand.”” Oil, according tq
him, is itself a cohesive and a Iu])riu:mt,,
as is water, and its introduction into the
soil will change the mechanical charac-
teristics to some extent degree. If the
oil becomes the dominant cohesive, the
mix is no longer a true soil stabilization
in the seientific sense, but is rather a soijl
mix.

Endershy concludes that it is possible
to improve soil stabilization with liquid
oils several fold over normal previous
practice by attending to the following
items : —

(1) Proper relation between oil an
water content ;

(2) The significance of phase mixing -
(3) Proper curing;
(4) Improvement and (or)

. - proper
selection of stabilizer;

(5) Proper sclection of stabilizer cor, -
tent.

20
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Winterkorn and Belert ke the
statement that the specrss of bhituninons
soil stabilization i< function of (he gene:
vl charncter of the hituminous maferial
cmploved by their very comprehensive
avticlel Ahey disenss the classiiication of
bitnminons materials by o aeries of fests
as o well as the evaluntion of e cffeet of
Varions exchange dons on g aeries of soils
mixed with ditferent bitumens

Precee, while not primarily coneerned
with  hituminons

) stabilization of  aoils,
CIVEeSs a0 very

iteresting  disenseion of
atomic and molecubn cdrnefnres o< ape
plicd to <oils. He continnes with o
(l(‘&(.:l‘i[’t‘iun of the Tattice steacetures of the
varons clay minerals, ionie exclange,
preferential absorption  and  surface
energies. His discussion of these suhjects
asowell as the electro-kinetics is very
mteresting and pertinent 1o any study of
soil stabilization. ' .

"l‘hv recently  held Seminar on Low
Cost Rowds wnider the auspices of the
BCAFE  revealed that hituminous Soil
Stabilization his heen tricd in
mﬂ.?'t of the  countries of the FCATE
reglon e apan, Malava,  Taiwsn
;ll.ml l}nliu.. In USSE, suell roads have
CCTL N Seryicee : ' : D oyears.
The wuse of hit,mfl()ilnn'::”L‘nitlhtj;l' ll"|)"‘\‘(1ll'l”l
) i S sta bzt
lHY f{‘\lllr(t common in all the Republies of
USSR, Binder pereenfages used vary
fl;"l“ 2 (for sandy loams and sands) to
15 for loamy clivy “and clavey =ojls,  The
l:ct:t(-r is, however, not, iu;-tivli(-(l ns these
les' require very hig_:h‘ binder content
leading to prohibitive costs

Soils

In suitable

) climatic conditions avaricty
of soils may

be stabilized with bifumi-
rons materials but as with  most. other
forms of stabilization the upper Limit of
("l‘.l’." content in soils that ean he dealt
With is to some extent determined by the
lllil.])l“try of oxistine :
very claye 1
them.

plant to ]i11|\'(‘|'i'\'"
Y soils and mix stabilizers into
l(mml results are obfained when
reasonably well wp; i A
th(o lli?/}'l)“\\f l|)ulmlml soils are used, ‘L.'“l
oo iy tway Rescareh Board of America
SNgrwest T . . . ‘1
Nggests the limigs given in the following
ligt ;.
Maximum  size of

; approx. one third
materinl

the  campacted
thickness

bl - i i S5 thly Heview
saprons Month 3
'I'l‘il!l,'p(ll‘l‘ Clommunieat i

6 . — 50 per cent
Passing 3/16" B N ) per
sieve

No 96 B S Sieve - 35100 per cent

No. 200 B3 S, Sieve - S0, .
LIQUIED LIMIT - 40 per cent
PLASTICINDEX 18 5

With sand, however, the I)E'“»M(\I,IT, 1\1
casier stee exeess \.\’«'LLCI' mn“\'l l)( ' Tqm.( /;(
out by rvolling |n'uvul('rl (#,\(!(‘h&l’\r(l flft(u}‘;-
ties ol bitwmen are not :1-(1(}(\11. ' I ]“f\‘.l
aand-mix’’ proeess wu‘s’\\'uhv‘l_\‘ (]‘“\]\[,'4 (i_\f( (‘
in Dritain tlm‘ing the TT Worlc ar for
atrfield construction.

Bituminous Materials

I. Use of Emulsions

14 was found as early as in 1111(1-1‘_]111-1',1}(:,7
that o small amount of bwumc‘n | 111 t 1](,
form of a properly . nmmlfal,ctl‘ugr ,( ?1)'1]1 -
sion, when mived with clay l)‘(l.‘rm';? ]wir]?\
and allowed todry. .mltl;-(‘ly ('h(m‘;_xt(‘ ‘Il.
former characteristics of the ‘ ;mf‘L C1 liht:;
Soils, otherwise unstable, W(‘nf, (v»‘u:‘(‘ t,()
Hecome stable in the presenee (; ’ “l‘h\ (,1‘ |
the extent that th‘c_\' (*oul(_l sztf(!;\] ‘ )t uac‘(
as a4 pavement foundation, \'\‘1.(. rf | \nl(;']’;
mally they would have been discarded 1
favour of imported aggregates.

A careful study of the plu'nom(\na‘m «llh
closed that the minute bn_‘umonv \1‘)zlult1;-‘(;>
dispersed in the m}nulsun?, \\1(1(.,_ 1:: t(il;
mingled with tho soil colloids (1]1”,”17. t%r,
mixing proeess, and that whm‘n‘ ‘u“ ‘“l.x(.’,l(lt
('\r;l.p(n-;nu-(l ﬂ\(-a'(i ]l:l‘rtru‘-lf‘,s \vm.(,.{m‘ (‘,(.()A !
into thin bituminous films wh'u, l‘\)i\ ;] :};1
ing the soil gram surfaces, (-(mnl(,' g] m
to become water r(‘p_(‘,ll;mt. ‘ nl 0 ‘1t
words, soil colloids which had f(m‘ (,011119‘11 -
ing vahte, due to the presence 0l t,m ‘a\(t:(i):]_
bhed film of water, were Causoe A Ob'lt( o ! l
instead, an adsorbed (7.C)1L'tlll;_', 9 i (11;1‘;,
which resisted water 111(1]@1‘{&}1011:‘0‘ 1‘ ut
men, it was found, becomes & m_ot.s‘ : I»;{L.It
of the soil itself,. to suph an lc)ax 91‘1 v)%al
only a small portion of it can x(? re muei
with the usual solvents. 5 S r[(;“;(b;ff
continued, it became z»ppmenyt ;;.w he
amount of bitumen required by this pro-
o s critical.  Too small an amount
:i(;?lsrl\:)(‘zll'01ld01' the soil sufficiently lw;;)t‘qr
resistant and too grea,_t an amounti u\ 15-
cated the soil so that‘a it began tol osfc its
natural stability. Tests were, theretore,
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devised for measuring the efficieney of
the treatment: one which mcasured the
resistance  to capillary  absorption  of
water, and the other which measured the
resistance to plagtic flow within the treat-
cd material after it had absorbed as much
water, as it could. These tests called
s Capillary absorption test” and ¢ Stabi-
lity test 7 proved both simple and depend-
able and are still used for the control of
most. of  the  bitwminous  stabilization
work.

In designing mixtures, an amount of
emulsion 1s selected which in the tests
shows the greatest benefit in furnishing
both water-proofness and stability, This
amount is kept within the minimum re-
quired for water resistance and the maxi-
mum allowed before loss of stability
occeurs.  This range ix broad enough and
as such the field operations are not too
sensitive,

Mixtures can be very satisfactorily
designed by using the tests for capillary
absorption and stability.,  The amount of
emulsion required is about directly pro-
portional to the amount of fines present
in the soil and as sneh it is sometimes
ceconomical to impart gravel, sand or
cruslier run rock to the existing soil. This
practice not only reduces the amount of
emulsion used but also imparts further
stability to the mix.

The tyvpe of emulsion used in soil stabi-
lization 1s very important. In the initial
stages the emulsion used  consisted of
bitumen suspended in soap solution and
was too unstable to mix with fine material
without coagulation. The quick ¢ break-
ing” type of emulsion, while perfectly
satisfactory for penetration macadam,
was not stable enough to resist break-
down when mixed.  The emulsion used in
stabilization must be one  which is
stable enough to withstand any degree of
mixing with finest of aggregates, some of
which contain even electrolytes. The
bitumen in emulsion must be present in
particles of microscopic and sub-micros-
copic size.  Without the fineness, the
bitumen particles would be too widely
dispersed throughout the mixture to be of
material benefit as only a portion of the
soil colloids would be coated. Emulsion
must also have the property of allowing
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unrestricted loxs of mosture from the
mistnre after it 1s laid, a< otherwise the
work woubd be areatlyv delaved in sefiting,

{1. Use of Gutbacks

There ave two theories verneding the
action of bitominous cuthacks and roond
oils in water-proofing the <ot One s e
coplua U theory which holds that the capil-
farie< e <imply plinveed with hodies of
oil, ]»("'\’vn?in: the water from cpiher
entering or leaving The other s the
intimate mix " theory ander which the
individual particles are supposed to he
('u,[fml with H”‘ Xi‘i”ll‘l' can }A(' 4'4r:l\itl(~r.
pd as covering the whole aronnd thoueh
the - Plug” theory anosinple <tatistienl
hasiz, must be nearer the froth, The
mineval surfiee avea of <oifs and pacticn-
vl in clavs 18 =<0 enormons that no
amount of ol urnlin::rily useel can he ex-
peeted to coat o completefy

The action of oil is notoa stmple plue
ging of capillavies. N detinite soil system
exizte, which changes its nature with the
degree and methad of mixing: and <o fap
ax water-proofing is concerned, the process
paszes throueloan optimum phase during
the progress of mixing.,  This was first
studied by Benson and Beeker,

It s hardly possible to mix ol with dry
sotl satisfactorily  unless of  course the
binder content is incereased. A water il
Subrieates” the oil and  promotes its
spread. Tt is o very cumbersome Process
to determine the proper water content.,
Various expedients have been devised to
cope with this.  Klinger wses an < exuda-
tion point” basced on the combined oil
and water content which the soil will
tolerate when compacted,  Benson uses g
“thult point ™ based on the fact that ag
water is added, the soil reaches and Passes
through a condition in which it becomes
loose and “fludly ™ with a moist appears
ance,  When this condition is passed, it
becomes cohesive aned muddy.  Benson
vegards 1t a3 desirable to wet the soil g
number of hours before mixing with oil,
in order to give the water time to infilg-
rate soil cells and hreak them down to
satixfactory fineness for mixing,

Type of mixer emploved has a very
important bearing on the outcome : there
are vital differences in the phase aspect of

LY.

Octobeyr UGN
1'|%ll'r'l‘1‘nt, mixers, Phis ju interesting in
View of the fact that miver type and
NI bine are the most foosely me-iiiml
promts in nany proposed |'4)1|(ii1(‘ confrol
methods,

\'imw)\'it“\' of  s<tabilizer

must also be
taken mto aeconnt

I,i<|”i«| cnthacks
VATV asx o \'i\'ru-;ii‘_\', cruring  properties
:.l‘l\(l‘l‘ll«‘ll)il‘;l] nalnre, \'vl‘\' l(i;’h \'l\'t‘na'“_\'
teoob conrae indesirahle as making the ol
oo diflienit to mis Necordimne to FKaders-
by, crades ovey ME 2 Shonld not he used,
i Use of  adhesion promoting
Agents

Ots which can casthv foree witer away
areorares They adhere to stone either
they reached the surface Grst or
l)("(i‘:l-llv\'" the witer f_:()tw l'\';[.[m(';l‘t‘ml' An
f'HM.‘H\’v alterition (reatmenty of the oil
H(il.l('(‘.:\,lﬂ_\' alters the phivsieal nature of
the PN O disperses niope quickly info
the soil and the treated mix tolerntes
wore total fhuid confent, Treated mix
Gures more rapidly too,

becagse

Coustruction Methods
Pypical Particle size Distribution of
soils for Bituminous Stabilization

Highsray 1ead o), Lonrd of

Awericay

Yy, . 1
Percentage passing

.S, Sieve B -

1y nmaxs 17 ma, Pomax.,
ST Size SIVE
b 106
I SO {0 10
i 63 5 S0-100 100
i 1065 B 75 SO=100
No. 7 235 30 1060 6080
No. 36 1530 20 35 30.-50
NOLOO o0 gy a0 5
No. 200 NG oG 13 a0

The venoer: ) '
*im'}l“ .’(“( nerad construction Lw'hniquo I
.I,ili;'li]' to 't‘hu one employed in o sta-

AN With coment, and the same plant

! YU IOV
t d IV ECW
ations Mouthly R
'l'm‘nspurt,-('ummum(< 1

v often be used. The methods briefly
e )
are -

Mix-in-place

Travelling plant

Stationary plant

1o Dritain and the S A t!n M-
place method is the one most widely nwdi

N avelling ant has been used
althongh travelling !)lu i D e
l'rvquvntl\' on farge jobs, particuinrly
the ULN A During the war most of the
Je U AL et | S
for mix-in-place in the UC K
was noricultural euipment, Modern mine-
in(” ‘|IT]):LI‘;L1}H~' has now become available.

ol . e Sy | . o
The mix-in-plaee nu't/l.u)d appears to v
heen commonly used inmany other coun-

plant nsed

tries.

A variety of spovi:m]i'xml l)l(‘(']rm,;xlc:\ﬂ
plant. is manufactured mvth(} . ! L A
for woil stabilization. ann(-\»i pl].”}-
ciples have been c\'()lvwl‘ in the \«Lh§
decade,  althongle some 1m]n'o'vmmnlt‘vs
have  been clfected in nu‘(:h:ml(';.nl .< (
tails.  There is'nt very. 1’1111«1.1‘,\'(71'!. st
bilization done in the UK WLt,.n>h1t)u]mli
nous materils. The \\jt‘t, sand mx n}< thod
i commonly usedo 16 can be bhrought
the purview of Ht:l,!!l]l’/ﬁhfvl()l:( but
in the minds of engineers
callod sta-

under
there is conlliet .
whether web sand mix ean be
hilization.

As the optimum moistare (-ontmvlt ]tf)r
stability is wsually somowhat lml().\\: trl.?t‘,
for compaebion and as good 11?1‘\111}_{.]“
cenerally (-,un.\'i(lvr(»{l to 1')(‘ moxst (nltv
obtained at fairly high mmstur(? (l'\(m‘t”,l.ﬁ’
it is often found 11(».('.(*,.\'.\':‘1.1'_\', PM.'LI-){; \\‘11
aands, to atlow @ purmtl for the mix to (.x:\
Hhetween the mixing process ,‘:md compive-
Thickness ts bhuilt 1.n'.2 fayers. In
ace process, th1s usual to add
several passes of the t'zmk
or being partially mixed

tion.
the mix-in-pl
pitumen 1n
spraver, cach fay : mixe
illl before the next pass, S0 a8 1o avoid
saturating the soil.

Stabilized foundation courses are 11(?t
carry traffic \Vltho_ut surface
Some form of wearing conrse
absolutely essential.  They
designed for resistance to
ater, and not to surface vy:mtox_',
They can be designed for mllv)m(‘r?.ml\l 1§
1{(»(1(;/ssaml'v but & more vczu'('full.;r tuon mt ‘c(]
mixbure i necossarily use(" 0 fcml‘l](?
more closely the amount and size o \VjOl( 9.
It is always prcfcmblo and more econo-

designed to
pr()t('(:tiun,
is therefore
are usually
capillary w
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mical therefore, to design pavements to
resist capillary water and to seal the sur-
face against ingross of water. A penetrat-
ing prime coat is applicd to the surface
of the stabilized base as soon as it has
become thoroughiy dey and hard : this
treatment forms an enriched laver on the
surface of the stabilized material provid-
g profection against water infiltration,
A very economical thin surface treatment
for light trallic roads can be constructed
by the use of a high viscosity uick-
breaking emulsion which, when covered
with stone chips. forms a resistant and
non-skid wearing  course.  Premix
chipping earpets can also be laid quite
satisfactorily.

The construetion technigues employed
when use of emulsion is made are different
from those when cutbacks'tar are used.
The amount of water present in the emul-
sion it=elf has to be taken into account.
Obviously, therefore, the amount of water
to be nsed is reduced. The amount of water
required largely depends on the mixing
foree of the mixer: greater the foree less
the quantity of water nsed.  As it is the
loss of water from the mixture which pulls
bitumen out into the form of a coating
for the soil particles, it is essential that
the stabilized mixes should be effectively
dricd. Drying can be greatly hampered
by the water which might be sucked from
the wet sub-grade. Onemethod to counter
this is to spread a thin layer of stabilized
mixture on the sub-grade first and allow
it several hours to harden and dry. On
thix can be spread the rest of the mixture,
with the assurance that the dried material
s already stabilized to the point of acting
as a water cut-off at the bottom. This
method cannot always he used, particu-
larly in places where rains may oceur any
time:  ax such, construction is usually
carried out by the trench method and it
would provide a fine reservoir for water in
case of rain.

Laboratory testing techniques

Testing procedure used in bituminous
stabilization may be divided into three
groups according to their function, viz
compaction, stability and water-
tests.

b

proofing

Standard Proctor test is used for com-
paction.  When ecalculating results, the
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wetrhts of hoth bitimen and water must
he substracted from that of  the com-
pated sample to obtain the dry (l(-nsn‘_\',v
‘Clie point corresponding to the prak ol
the curve velating o dry density il
moisture content s referred  to ;1;._\‘ the
optimum mni\'t111'0{‘“1\41“111‘.' .\ll(‘l'l\:lv[‘l\”('lf\"
{he percentuose of l)llrlllll.llltlllﬁ nm‘rf‘rrl;:‘l
aiay be added Lo this to give an optimum
total [tuids content.

The three most widely Lnul\vn tm:“t‘s
emploved to evaluate the stability ¢-;1. a
soil-bitumen ntinture  are the  modified
Hubbhard- Ficld  test, the (‘()H(*'P('“('-i”)..
meter Test, and the Forida l’w:l‘r‘mg Vadue
tost, the latter test is used (inly. for sands,
The C.B.R. test can be effcctively used
for bitwmern treated soibis.

Modified Hubbard-Field '[‘cst_ 15 the
most  widely used stu:bilxt/y test m the
U8 A Spectmens  of the soil bitumen
mixture, 27 in (li:\,nwt.(-‘r and 2" high, are
prepared in the moulding ;wsv(-ml)ly unr_lvl‘
a static load of 600 1bs.  After stzmnlm%
the specimens in water to a depth of 1
for 7 days their swelling 1y measured and
the specimens are tested in assembly by
measuring the load 1‘(*'(11111'0(1 to force 'tlui
plunger into the specimen at arate of 1
per minute. The soaked strength should
not be less than 400 1Ibs. and the water
absorption should not exceed 29

The Cone Penetrometer test, though
not standardised, ix quite commonly used.
This involves the mceasurement of the
resistance  offered by the soil-bitumen
mixture to the penetration of a right
angled cone.

The capillary water absorption test
(C.W.A.) was devised at the Road Rese-
arch Laboratory, Harmondsworth for
testing the efficiency of water-proofing
stabilizers and is a dcvelopmcnt. of the
method standardized by the Institute of
Petroleum.

Another very interesting test developed
by Andrews and Noble in Kansas(U.8.A )
is the measurement of Contact Angles.
For bitumen to spread, it must advance
along the soil surface. The degree of
spreading or wetting is indicated by a
determination of the contact angle bet-
ween the solid and liquid .pha,se. It
appears logical that the magnitude of the
contact angle between a given soil and
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hitunmen conld b
suitability of 1,
nous <tabilization

used as oo measure of the
materiads for hitami-

I the  contae ansle studies, small

dropsof Ditimen wope placed on the end
of (-;1‘['<~l'11|l‘\' prepared soql briquettes and
an o actual <ize phutngl':t[»h talen,  The
developed plate wi s Placed in oo slide
Projector and (e e

CREATN mencsarement.
made on e Projecte

d i,
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TRAFFIC FLOW AT ROUNDABOUTS

A REVIEW OF THEORY AND PRACTICE

’,

By

I 0 LA LLL O L M. st .
13 Gl MasTton, Bose (ling.), vt ,

(Conelnded from Nepternher TWOMURL

com the data given in
articles on this subjeet,
1 51 sapacibies
king, or design, cag
1 e working, vpas :
o th 75 per cent of Clayton’s
B ficures correspond roughly to
aximum figures correspon® o
rlz)(k\(l)llll 1 co;t of the maxima ;;w‘(,nt b)I
Ve ‘ actua
(\)V'u'(lrlop’s formula and tlu:tl ‘00”0_
1‘(r\u1 flows show reasonable orre-
yserve reas e orre
?tion with the theoretical  resu
Q
{

obtained.

T is apparent |
the preceding

Certain local circumsta'nces, howe}:r}a)r};
may sometimes exert an {nﬂlxerX,e w }Ec
requires special conmdera.tlon.n tsp:icoln

’ ) i ra :

gerve as an illus
example may n
(‘o(unés taken on one seg.ment'; ofﬁ c
y ut shown in outline ‘nflgéoo
0
i nd figures, a flow ,
w that in rou , :

Ehﬁicleq per hour from dlrectxoré‘ A t,c‘z::
Vcea,ve with 300 per hour from directi
w

roundabo

(

B without ecausing the formation of
uenes,  As o result of the liberal curva-

turc of the central island this weaving
oceurs at fairly fast speeds, but the full
width of the ecirculating road is not
utilised since traffic does not follow the
reverse curve on the outer perimeter. The
elfective width is only two lanes and the
theorctical capacity of this segment
should not be based on a weaving width

Sy

of 30 ft. It should be added that con-
centric curvature of the outer kerb line
is now regarded as obsolete and this
roundahout was constructed 20 years ago.

If the actual weaving width is used in
the calculations, the observed flow of
1,500 vehicles per hour compares with
1,400 given by 75 per cent of Clayton’s
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peax i, and 160N viven v 60 per cond
of Lhe maximum derived from Wardron s

formnia,

The P.C.U Factor

The P U Factor obtaied by
dividing tle tow expro ed n poen s
pev howr by the low expressed o vehicl

per honrs s a wselnd measure of e
Sviseosity T of the How | sinee 1t sy
a numcerical o valne ol the  obstroctive
clfect of faroe, heavy vielieles PUDN G
a comparatively siow speed. bhut it does
not pecessarily cive an indication ol e
relative importance of a voad from the
incdicstrinl standpoint.

This was shown clearly when a study
was maide of o road function in north oot
London.  in this casc the proportion of
commercial and public serviee velijcles,
as shown by o census taken in 1956 Ly
Sceotland Yard, was 38 per cent of (0
total motor traflic, bhut 27 per cent of 1],
total motor traflic  consisted  of light
commerein! vehieles which count av enrs
in the p.ooo. classification.  As 5 rosnlt,
this junction has the dow poeu fuctor of
1.2, compared with the average fivgre of
15 or 16,

On the other iand, ahivh poen fachnr
combined with a large total volume iy 4
reliable indication of aroad’s induasteiag
impurt;m('(‘. A recent count  op [RITE
London-Carlisle Boad (X 6y, near Songh

‘)

L

Ocirobor [OM8

AR " .

i, Tor cvanmple mive aopoen, faetor
of S comipired Wit L on (he westorn
sl ol the Goildiord By-pass and 12 on

the Ninestan I3y P vear Tolbworth,

o secqns fecttimate . when calimafing
Hnw-x[m"ii\ ol ovnandabont. to malke
'IH")\\.HI"I' Yor the diierenee hetw con the
fosal e Gvetor and the national

averave of 1)

Continental Developments

I.‘,.\ the conrtess of M De Bassy, the
Ciiel Fngineer of (e ‘\'wthwy']:md*.”iu’h
Wadsc the  writer has been enabled
mehude some interesting
roundabouts in Tolland
doliroe ange-

to
|,l1|;1¢1g1‘11,[;||\‘ of
Fig. 3 ithistrates
, fevel desian at Oudenrijn, near
Ulreeht, ab the mterseetion of the motor
roads from the Havue 1o the German
fronticr wnd from Amsterdonam to “soHerto-
'-'f“llhltm‘r‘ll. one of  the  most important
netions on the Nethorlaads nmotorway
\‘.\.‘,41‘1-11! The  cirenlar sl has o«
(I'I,‘lnl('t,(‘!'()r 252 16 and the width of the
cirenlating road is 90 ft, with <lip ronds
_\‘“ wide  for nov-weaving teaflic. Ay
mrtevesting feature s the provision of
SeTVice stations on {he foop ron

) s i Is hraneh-
e fram two of 1he TRy

lrants,
.

RS :
4 s, 2 and U ilusteade bwo leyel jrre-
“,“”'\' teorporating  roundabonts af
Utrecht and Rotterdam.

.
I'hese are, of conpse,

alogical develop-
4 o !
ment of rotary trallie [

systems and are

Fig, 2

ations Monthly Review
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justified when  ther high cost will yield
a rea<onable cronomie return.

General Gonclusions

The inadequacy  of certain obsolete
roundabonts at peak periods should n}t?t.
he aceepted as (‘\'i«h'm-n‘t'h:\‘h Fhr- tlz.l“fll(
of this system of junction design

capacity . .
4 : The re-modelling of

is strictly Himited. . ' .
old  designs can .\'nnm.mmvs ])lj()\'l(li‘. a
considerable increase ‘.M'H‘Wlt{[‘ \]\']l;}}l
comparatively Hittle expense Fhe ) 1r’(' (,‘;
sex County Couneil, h'n' v,\‘zl,{n}')‘\(.s, 2lt1 t“.l;
as agents for the Ministry of lt;m‘spm(l,:
i~ about to reconstruct one <uch mm}t :
about, without any dvmt)ht‘m'n of propet ‘l_\t
or serious muerozu'hmmnts,.\\'1t,h the l‘v;s'ul t
that its capacity will be increased by a
least 33 173 per cent

It i< estimated that the mm'l(\rnisod
will carry some 4000 vehicles per
hour, with an .‘)\'(‘l‘l():l.(l' ('znp:mci't;y be.\'n_n.d\
this ab short peak periods. The l‘lltlfl»l
area oceupicd s only somo 10,000 sq. t
and even at peak flows 1t should prove
much  more  effeetive  than a sl'gnn,l
coutrolled crossing, owing to heavy right-
Lhand turng  which traffic signals eaunot
handle satisfactorily.

design

Both (layton’s method of estimating
capacity and Wardrop’s formula serve as
useful hases for cateulation, but zx.lmm‘nm)
local conditions, such as exceptionally
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e, 3

short weaving lengths at an oblique inter-
scetion, should be specially considered.

Sone of the carlier roundabouts func-
tion excellently except  for short peak
periods; often  of less than an hour’s
duration. and the possibility of temporary
sicnal  contral, to hreak up persistent
flows into workable units, might be tried
as a remedy.

Liegislation enforeing disciplined
driving practice would assist in giving
smoother  progress with  gyratory traflic
working and elear advance direction signs
should be provided to enable drivers to
get into their correct lane at the earliest
opportunity.  Where possible, directive
signs on the road surface are more effective
than signhoards on the verge.  Floodligh-
ting is perferable to a maze of dimly lit
pylons,

If adeguate weaving lengths are pro-
vided, together with easy curves at exits
and at corners of quadrilateral islands, a
design capacity of about 600 velicles per
our per lane on each segment may he
anticipated. A minimum weaving loﬁgth
of 130 ft s suggested with a minimum
radins of 100 ft for exits and 70 ft for the
central island.,

This  capacity is based on a P cu
factor of 1'5. With a lower factor, indi-
cating  greater fluidity of flow, a higher

o =
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capacity would be possible. This wonld
also be obtained if the lane width were
increased from the normal 10 ft to 12 {1
According to Nicholas™ o capacity of
2,600 v, p. h. per segment s obtainabie
from a 36-ft carriageway  with a weaving
length of 220 ft.
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SURFACE DRESSING AND CARPETING
IN NOTTINGHAMSHIRE

REDUCED €COST FROM GREATER MACHINE EFFICIENCY

N his interesting paper on road mainte-
nance, presented at the 85th m'm.u;ml
conference of the Institution of Municipal
lingincers at Scarborough, Mr. Reginald
A. Kidd, w.se, m.i.ck, Nottingham-
shire County Kngineer and Surveyor,
referred in some detail to an investigation
into the suggestion that in &ddlt‘ilon' to
the introduction of mechanisation,
efficiency all round should have increased.
It was further thought that it should be
possible to undertake the same volume of
work for considerably less than double
the pre-war amount despite doubled costs.

Unfortunately there was no direct com-
parison between costs at that date on
certain specified work and corresponding
costs in 1937. Comparisons were, how-
ever, made of costs in the year 1945-46
on the one hand and 1952-53 on the other,
in respeet of the two most extensive and
in fact most expensive operations in the
road maintenance programme, namely,
surfaco dressing and surfa,cmg.‘ These
are given by Mr. Kidd as follows :

1) Surface Dressing. The figures
prod(uc)‘ed arj(; truly ropresentative of the
work in the two years, comparisons being
taken over work exte;ndmg to over
250,000 square yards. The costs quoted
are actual costs in the respective years.

Cost per sq. yard.

Materials

Applica-

tion, ete.
Total

a) 1945-46 Slag and
® Tar applied by
hand methods.

b) 1952-53 Slag and
® Tar applied by
Flapper machine. 5.34

41.79 —1.33 +0.46

3.55 254 6.09

1.21 6.55

Difference.
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The saving of 1.33 d, per square yard
on application relates to factors over
which there is some control ; the inerease
in  expenditure on materials, namely,
L.79 d. per square yard, is accounted for
purely by rising costs, the standard cove-
rages having been obtained. The con-
trolled saving of 1.33 d. per square yard
on the figures produced is factual in rela-
tion to costs obtaining in the two respec-
tive years; the effective saving wag In
fact greater, having regard to the increase
in costs which are not reflected in these
figures.

 (2) Surfacing. Comparison was made
in respect of the complete surfacing pro-
gramme in two respective years.

Cost per
square yard
excluding
materials,

9.68 d.
7.88 d.

—1.80 d.

1938-39
1951-52

Difference

These figures must be treated with
some reserve as in 1938-39 there was a
substantial amount of three-coat work

while in the 1951-52 programme the bulk
of the work was single-coat.

(8) Machine Surfacings.

Comparison
of similar individual works— P

(8) Thin slag carpet.
Cost per
square yard
excluding
materials,
e 7.1 d.

5.38 d.

- —1.73 4.

—

1945-46
1952-53

Difference
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ANV O . .

(by Thiek carpet. materials to road surfaces hy machine
\ . : e e . : ,
104546 e 1050, ';Mh(‘"lh. increased considerably, - No

doubt thiy is due to several factors, inclu-

‘}“‘& ﬂl(]‘ urge for incereaxed output per

o — dayv, while overhe: 0N achine

Difierence o — .36 . e The wld costs on machines

ended to remain stable, and the exten-

sionof mechanical  methods  to, for
mstanee, Joading of chippings.

1952-53 e 634 AL

(¢) Thin carpet.

194647 L. 632 d.
1o Another very productive factor in in-
1952-0. ... 411 d. creased efficiencey and  reduced costs i

undoubtedly the system that has been
developed  over the past few years in
l;.\ymg down a standard for every operi-
Savings indicated by the above figures tion. hased on man/hours in relation to
in respect of laying and rolling are actual output, and the setting out in detail cach
ag occured. Effectivesavings were in fact yvear, for the bhenefit of divisional surve-
greater when regard is had to incidence Y03 and their foremen of defined
of increased costs between 1945-46 and standards  and  the ])I‘(-p;l',r;btinn of a
105253, ;‘).Olriliylvt(- works programme on o man'hour
LA R X2 I

Difference ... —2.21 d.

A logical conclusion to be drawn from
these figures is that between 1945 and

(From < Highw .
= Lo ; Sk fghvea s > ,
1952 efficiency In the  application of ) ys and Bridges and

Engincering Worls™. July 2, 1158).

THIRTY EIGHT YEARS AGO

Sone cngineers and ollier authorition, sehen discussing  widlh '
rowds, hare Leew aecustomed 1o ool dpon Thew s o e ! ’”‘ “. I.).'/
ding  for traflic requircmenis only, and Jwowey rioe {///"Nn‘ ! /”,T”IA
error. s oncwcho has had e opportanily of nl;:u'r/'/ 1y /lll:l }:( ’; A"/ ”’.”-‘.
orer 30 years the wse made of aroadia ;/. ',wnuw'/ml r w'rw/"‘ ( (;f;,;l ~(”’
fweidth, within the huill-wpportion r)/'. f/fr (ity, 1 4" 1 o N '.f’,{l/
recognize the very great ralue of such I'I s puce Iu Hum:':’s'":(r)’!"”'I/ "
closely-housed areas o eneh side of iU (wnediately # /"},l ot e
imposing frontuge residences. : o behind the mare

Especially in the cvewings aftoy business howrs, and during 1
winter months, when 1,,,,./;& and vocreation dromnds ””' elic ;'llu(( [/j
and theve fore nol acailable, the rowdueay i,s“/rt rf/r'llé /l\'t't/,, ””' g
and crercise grownd, and i1 {5 not Loo ;n weh I:; ,w.// l'lml (":( ’ ll’ll “’f" "(”,."
provided by the public awthorily is more (l/l/ll‘t'('f;lll'![ nd )1( :-:"//”” R

(' . s¢ .o ) .
(From: The dddpess by John Aevander Brodis  President.

Institwtion of Cieil Ewgiweers UK, 1920
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HERE AND THERE

1. THE WEINLAND BRIDGE

THE Weinland bridge is the chief

structure on the Andelfigen

engineering it was built between 1956

by-pass road ;
and 1958.

i i 5 ley of the
4 bridge crosses the val

T]Ex}:wat a }gxeight of 40 m and has tot}a:l
length of 993 m. The width between the

hand rails is 16.50 m.

in di i ncountered in
‘ertain difficulties were enco! ‘
tht(; (:)nstmction of the found?itmr:ismb(;a;;ai
i i f fine sand an .

the soil consists ©
lrlliel c;a.y in the underground water ’E};g
<imum pressures on the soil amount A
m?. em *. The superstructure consists
T tir r with three webs

ntinuous girde '
?f t:;nfi(i)ng over 4 bays, having lengthsdo;
(:; 76, 88 and 66 m, respectively, an
57,70, i

height of 3.90 m; this girder is fully pres-
tressed in the longitudinal direction; in
the transverse direction the girder is par-
tially prestressed. The prestressing was
carried out by means of the BBRV
system.

The superstructure was erected in three
stages, on the basis of cantilevers measur-
ing 34.5 m. These stages were designed in
such a manner that with the above-men-
tioned cantilevers no stress occurred
during the course of the work which diffe-
red substantially from the design stress
when the construction was completed.

(From ¢ Bulletin AIPC- Mitteilungen
IVBH - BULLETIN IABSE ™, August
15, 1358).

5. AUSTRALIAN ROADS CAMPAIGN

THE Australis

drawn up an oprs
all regions £0 pring @&

the nationd

bout improvemen‘a )

n Road Federatio'n has
operational plan applying to

1 road system- It emphasises

that a new approach to the road question
is called for: at present states have the
constitutional responsibility for road
development but it is beyond their finan-
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cial resources. The Commonwealth, on
the other hand, has no constitutional
powers regarding roads but augments
state road-building funds with an annual
grant, The A.R.F. urges therefore that
the Commonwealth assume entire finan-
cial responsibility for arts%ri;ml roads,
financing this from existing revenue
taxation on motor vehicles and associated

Octobor 1958

products, from consolidated revenue and
from speecific loan funds. The States
would devote  existing  federal road
grants and state road taxation revenue to
tl}u development of inter-state sccondary
highways and other roads,

(From < Modern Transport ™, July 12,
14938). '

3. SPECIAL COURSE IN PRESTRESSED CONCRETE

@® THE University of Roorkveis running
a three weeks’ Special Course in Prestres-
sed Concrete from Ist to 20th December,
1958 in close collaboration with the Cen-
tral Building Research Institute, Roorkee.
The Course is designed to be of Post Gradu-
ate level and high order for the benefit of
serving Engineers in the country. Fees

for the course is Rs 125 only. Kngi-
neering Graduates who have putin atleast
two to four years of service in the field
are eligible for admissison. For details
regarding syllabus ete., kindly write to
the Director, Refresher Courses, Univer-
sity of Roorkee, Roorkee,

4. PRECAST CONCRETE BLOCKS OF 35 TONS

® A NEW rail bridge of 122 ft span,
made from 35-ton concrete blocks, is
being crected by British Railways (Lon-
don, Midland Region) in Manchestor, It

will carry the Stockport — Manchestor
line over  Stockport Road and replace
two existing bridges which were not suit.
able for supporting the ballasted ~tracks

One of the 35-ton precast blocks for the London Midland
Region’s new bridge on the Stockport-Manchester line
s here shown loaded for transport by rail
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required for the intensive tl;;,}iiﬁo planrr:;(ei
ificati e conc
,r future electrification. °
Eigi;i{s are hollow and will be post-ten
sioned in a slightly archefed ip:hn.t gl(;ca;::s
i the fact tha
f the arching and
gridge will cross the roa‘dwa,y‘ on the
skew, the blocks vary a htplq in shape.
S‘uoh’lmge precast units minimise con-
;trllxction time, and, hence, interference
with train services.

- ctv-four of these 35-ton blocks will be
ne;?(llfafly; :gecial arrangements have had to
be made to transport them by rail from
Norwich, where they were cggt. The n'(?W
bridge will be erected a.lqngsxde the exist-
ing bridges and rolled into position in
four sections when they are .removed. The
first beam of the new bridge should by
now be erected alongside; the whole job
will be completed by September.

October 1958

The bridge will carry each of the four
railway tracks on a post-tensioned hollow
concrete bcam made up of sixteen of the
large blocks, the total weight of each beam
being about 500 tons. Each beam will be
assembled on a platform between rolling-
in trestles alongside the existing bridges,
post-tensioned and then rolled in. The
post-tensioning will amount to a total
force of 3,700 tons in each beam. The
blocks were manufactured by Anglian
Building Products, Ltd., of Lenwade,
Norwich, and were the largest items of
their kind ever made at a factory in
this country. They are being erected
and post-tensioned by L. Fairclough,
Ltd.

(From “The Engineer’’, May 30,
1958).

5. MINISTRY OF TRANSPORT, U. K., SET UP TRAFFIC
ENGINEERING BRANCH

— ¢
N view of the growing importance o
t’afﬁ{: er;rglineering as a bl‘a;élcél of };Ilglh(;v;y
ineering, Mr. J. F. A. Baker, M.I.C.E.,
,glﬁ%;?e%ngigneer (Highways), Mmlstrytof
Transport and Civil Aviation, has es a,};
blished a Traffic Engineering Branc
ander Mr. W. F. Adams, an Assistant

Chief Engineer.
It is hoped that local authorities will

be encouraged to follow the lead given by
the Ministry in giving more detailed
attention to the need for more statistics
and data, so valuable for highway
design and planning and in establish-
ing reconstruction priorities and econo-
mies.

(From * Highways and Bridges and
Enginecring Works >, June 11, 1958).

6. THE SEVERN BRIDGE

dvised

HE Government has been a 1

t.hatrli‘n the intere;st oiigion(?;n{heans%v?fn
i construc '

(I:;:::icg}; :Ilzlguld be properly pha;edﬁv:;lti};
that of the Forth Bri.dge. In effec b

means that, if everything goes ta,cc(;r‘ n&gl
lan, it is hoped to start construc 1ot

o pka on the Severn Bridge some two

;ve():rs after work on the Forth Bridge is

reasonably well advanced.
In the meantime preparatory work

i i tinue.
Bridge scheme wxl.l con
%1111: h;?ﬁ;ﬁ:?d sugpension bridge when
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complete is expected tobe the fifth largest
span bridge in the world. It will be sited
between Aust and Beachley, where the
motor ferry now operates.

In addition to the main bridge over the
Severn, the River Wye is also to be
bridged and there will be several miles of
viaduct and approach roads linking the
two new bridges to the existing trunk
roads at Almondsbury on the cast
(A. 38) and grick on the west (A. 48).
This full scheme is estimated to cost some
1563 million pounds of which about 10
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HEREFORD

million pounds will be for the main bridge
over the River Severn. The new roads
will be restricted to motor traftic except
for the two bridges which will have
separate provision for cyelists and pedes-
trians to cross the rivers.

The consulting engineers engaged to
prepare the scheme for bridgog over the
Severn and Wye and the immediate
approach roads are Messrs Mott, Hay and
Anderson in association with Messry
Freeman, Fox and Partners. Sir Percy
Thomas is the consulting architect, valu-
able information about the behaviour of
suspension bridges in strong winds was
learned from experiments conducted hy
the Department of Scientific and Indus-
trial Research. These included the testing
of a 32 ft model of the proposed Severn
Bridge in a wind tunnel. Continunous
records were also kept of the speed, direc-
tion and inclination of the winds over
and near the actual site. A« a result
modifications have been made in the design
which will ensure that the bridge is fully
able to withstand winds of any velocity
likely to be experienced.
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ScALe 0F Mipps

Koss lsum  Moroawar

Sevean Boce K festrpmre  Aspmoacwes

Exr Or Scvewn Boce Avvwoniw B Crrrrmerviaan
ProuecTep BR1STOL S BiRmwvarmam  Aorogmar

Tolls

The Minister of Transport intends that
the Severn and Wye bridges, in common
with other major bridge and tunnel pro-
Jeets, should be financed by tolls.

Technical details

_ The main structure over the River
Severn will be a steol suspension bridge
on concrete piers with steel towers 500 £t
high.  The main span will he 3,240 ft —
slightly less than the 3,300 ft proposed
for the Forth Bridge—and each of the
two  side spans will be 1,000 ft. The
road level, 140 ft above high  water
mark of ordinary tides at the piers and
160 ft in the centre, will give a 130 ¢
height clearance for navigation at the
centre of the span. The road deck of
steel, with a thin asphalt covering, will be
on top of the stiffening trusses which will
be 29 £t 7 in. deep. The width between
parapets of the bridge will be 94 ft. Twin
24 ft wide carriageways will be con-
structed, divided by a 10 ft wide ajr gap
in the centre of the bridge. Outside the

main trusses, provision is made for cycle
tracks and footways,

icntions ! ily Review
'ransport-Conununications Monthly

'Tho bridge over the River Wye w:l} })3
1.517 £t long and will consist of nine s_tu»c
sfmns carricd  on congrotc piers.
This bridge will have a \fVldbh bctwccfn
parapets of U4 ft containing two 2{4 tt;
carringeways, cycle tracks and foot-
ways.

October 1938

It is estimated that 50,000 tons of steel
and 130,000 tons of cement will he
roquired for the two bridges and app-
roach viaducts.

(From  ** Roads and  Road  Consiruc-
Lion, August, 1458).

7. FIRST TOLL ROAD IN CANADA

@ CANADA’S first toll highway, the 30-
mile six-lane Laurentian Autoroute in
Quebee, is due for completion 'tlns winter.
Some aceess points will be built along th}c
route but basically it will serve ﬁhrougx'
traffic. There will be two large and four

smaller bridges, under-passes and over-
passes, Lt interchange and six clover-leaf
junctions.

(Frowm < Modern Transport,” Auyust 30,
1938).

8. PLAIN WORDS

@ SOMETIMES I wonder whatan cngx-l
My does. Oh yes, 1 kuo'w th‘o gfm(m
definitions—a man w.ho &I)I)IIOS“bClbII}CO
cconomically to  social purpo(slcs, who
adapts nature to human ends,?an soto(x)l‘;
but is it as simple as all that? A meteor
logist applies scienco to social }furpzszs;
but who would call a meteoro og,ls‘ o
engincer ? A gardener adapts .natulr.iel
human ends, but horticulture is u‘nx )i
to be taught in cven the bt’Ofm(lest (;IH%;C
necring syllabus. Now- a-days hwelz ha(’)st;
biochemical engineering and a wPo eI

of other aceretions to the subject. e}ll‘(lé].ps,
therefore, it is time o reconsider what we

mean by engineering.

neer req

It is not solely a question of deﬁmtl%r},
that would be unnecessary pedzmtry,b (E
talk about trainingan adequate 1’1111}? ter 0
engineers, but are we certam? wPa.h “;:
should train an engineer to be ;f d'fefr 21 :
wo should teach him to be a lot o lﬂer lne
things, and not care t00 much whe Bmt‘ lt
fitted any particular deﬁmtloﬁ. ) l1)1 a
loast ho should be able to do the jobs an

engineer is called upon to do.

The Americans, 1 gather, have been
complaining that engineering education
has become mere tuition in the use of
handbooks. Thus when radar and atomic
energy came along, for which there were
no handbooks, the authorities turned to
chemists and physicists to get the new
technologies on their feet. In Russia the
manual and the handbook have become
very well established ; you could design a
gas turbine after a course at tho poly-
technic but you’ll be stuck if you have to
turn your hand to something new. That
1s where Britain scores. The teaching of
fundamental principles has been the basig
of engincering education here, and is no

doubt one reason why our qualified men
are so welcome in America,

Incidentally, I gather that at the
Massachusetts TInstitute of Technology
where training isalso pretty fundamental
t}.1ey will lend you money to pay your tui.
tion fees ; but you have to pPay them back
after_ graduation—unlesg You win a scho-
la,rshlp. Subtract these repayments from
your first few years’ salary, and you may
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be no better off than an engineer in Eng-
land. The man who cmigrates after
qualifying at Britain’s expense 1s getting
the best of both worlds.

Put what an engineer is paid is a
(:onlpzn‘:nti\'uly small part of '\vlmt 1.10 is.
Yome Americans fear that 1if engincers
are taught basic principles alone t',.hcy will
become little more than applied scientists,

9. BOMBAY STATE

THE State 'Transport buses carried
1845.79 lakhs of passengers during the
M HYK hs \ OV -
year a8 against 1,693 lakhs in phu provi
ows year, in gpite of the reduction in the
arca of operation in the last quarter of
¢
the year. The daily average number of
. ) . ot A . 9 Q] QG
passengers carried increased from 3,81,993
to 4,839,034 at the end of the year under

October 193K

lacking ducregard for the practical conser-
vatism that cengineering work requires.
An engineer must be concerned both with
margins of safety and with cconomics,
neither of which can  bo numerically
seientific. Tf he also knows how to forecast
the weather and to prune an apple tree,
all to the good.

(From  Bngineering 7, June 27, 1538)

ROAD TRANSPORT

report, a rate of increase of 15.006 per
cent. It will be seen from these figures
that there has bceen a general trend for
the traflic offered to rise.

(IFvom < The Sicth Awnwal Administra-
tion Report of The Bowbay Stale Roud
Transport  Corporation  for  the  Year
19:36-57).

SPELLINGS

The head of « moloring coneern s admonishing his new Seerclary.

< Look here e said, flowrishiing one of her efforts, *< you fiaron't

the remotest idew of spelling. D yow know youw’ve s pelt

Cpewmatic ™

Cpredmatic”

s L m Sorry T suid Uhe girly drawing hersel{ haughtily, bt the
« K on my machine is not working.”

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

PAVEMENT :

The superficial covering of a carriagoway, a cycle

track or a footpath.

PAVING:

A wearing coat consisting of scparate blocks or

units fitted closcly together and having joints

between them.
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ABSTRACTS

*VELOPMENT OF NEW NON-
SI?I];)VII{‘OAD SURFACE TREATMI?NT}i
Bulletin No. 184, nghway Researcf
Board of the National Academy‘f)l
ScienceS»—National Reseax-'ch COuIr)lLIC,
2101, Constitution, Washington, D. G

1 lletin contains two papers on
THI{—,?li;msubject as prosented at the
9¢th Annual Meeting of the Highway
Research Board.

st by H. S. Nagin, T. G. Nock
angh((}). gfr.g\%ittgnwyler, describes deYelop-
ment and laboratory and field testing of
a new skid-resistant roadway surface
treatment based on thcrmo§ettmg epOXy
resins. Included in the discussion a.lrte
descriptions of soveral methods of appli-
cation used in the field.

cond, by Warren M. Croameor qnd
R'[B;c Iif‘own, de};oribes the service testing
of the same surface trcatment as applied
to the concrete apron anfl toll bqoth area
at the Milford Toll Station on Connecti-
cut’s Wilbur Cross Parkway. The goo‘d
safety record at this 1o.cat10n since mst?,t-
lation of the surfacing _tcstlﬁes to i 1s
effoctivencss as a skid—rgsxstant mute?a. .
TFrequent physical testing of tjnc coa,f ;I}]g
has indicated little degradatxon 0 | e
coating or of its adhesion to the under-

lying concrete.

CONTINUOUSLY REINFO RUCIFI{)-
CONCRETE PAVEMENT :Tg- LL-
SCALE AND MODEL TES h,B urd
letin No. 181, Highway Reseasrc- Coea“
of the National Academy pf 2(1:})e1n C.?)n-
National Research Councng R
stitution, Washington, D.

ers contained in this bul-
THIi:et{':rvlv Owé)ra;p presented at the %ﬂﬁ
Annual Meeting of the Hig}}wag; l?les%a;:]:l-
Board under the sponsorship ol the
mittec on Rigid Pavement Design.

R. Woolley,
¢ paper, by Wayne &
pr'f]l)lc?sgs Bcefx)‘tagin design principles based

on experience gained from existing conti-
nuously rcinforced concrete pavements.
Approximately 0.5 per cent of steel will
not break and the frequent cracks formed
in the concrete are narrow enough to give
many years of satisfactory serviee with
very little maintenance.

The second paper, by R. L. Schiffman,
1. J. Taylor, and W. J. Eney, is a Preli-
minary report on the construction pro-
cedures and investigatory details of two
experimental  continuously reinforced
concrete pavements constructed by the
Pennsylvania Department of Highways.

SOIL STABILIZATION STUDIES
1957 ; Bulletin No. 183, Highway
Research Board of the National Acade-
my of Sciences —National Research
Council, 2101, Constitution, Washing-
ton, D. C.

THIS bulletin contains five papers on

goil stabilization by means of addi-
tives as reported at the 36th Annual
Meceting of the Highway Rescarch Board.

The first, by J. W. Reppel, describes
the results obtained with ‘¢ Salt Stabiliza-
tion on Ohio’s Secondary System »,
especially the low-traffic farm-to-market
portion of the highway network.

The second, by R. K. Viskochil, R. L.
Handy and D. T. Davidson, describes
the methods and results of a study on

‘ Effect of Density on Strength of Lime-
Flyash Stabilized Soil.

The third, by Eugene A. Miller and
George F. Sowers, describes studies on
““ The Strength Characteristics of Soil-
Aggregate Mixtures .

Paper four, by Raymond F. Daws
and Chester McDowell, gives the resuftr;

of the use of dust from ‘“ Expanded Shale
as an Admixture in Lime Stabilization *.
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The fifth paper, by T, William Lambe
and Zu-Uheih Moh, discusses the ¢ Im-
provement of Strength of Soil-Cement
with Additives 7, including dispersants,
synthetic resins, water-proofing  agents,
and several salts and alkalics.

CORROSION OF REINFORCING
STHEL AND REPAIR OF CONCRETE
IN A MARINE  ENVIRONMENT ;
Bulletin No. 182, Highway Rescarch
Roard of the National Academy of
Sciences-—National Research Council,
2101, Constitution, Washington, D.C.

HIS bulletin comprises the two parts

of paper entitled ¢ Causes and Repair

of Deterioration to a California  DBridge

Due  to Corrosion of Reinforcing Steel

in a Marine Environment *’, as presented

at the 36th Annual Meeting of the MHigh-
way Rescarch Board. ) °

Part I, by M. W. CGewertz, discusses
the history, character and extent of the
deterioration  encountered in the San
Mateo Hayward Bridge : the inspection
and estimating procedures prior to repair:
repair procedures ;  the basis of contract
payment : and the costs of repairs,

Part 11T by Bailey Tremper, John T.
Beaton, and R. If. Stratfull, discusses the
fundamental factors causing corrosion of
the reinforcing steel in this bridge, and
points out that the spalling and rupture
of the various members are primarily the
result of pressures caused by the corrosion
products. No cvidence was found that
stray currents had produced electrolysis.

SURKHI FOR USE IN MORTAR
AND CONCRETE

JURKHT  has been  finding  extensive
application in mortar in buildings and

October 1958

11‘1‘1}4;1{tinn works of our country. Tt isa
good Pozzotana when ground sufliciently
fine, and henee can find use with lime to
f()}’m a comentitious  mixture, and use
\vflﬂiltp()rﬂwml cement to improve certain
of its propertics. In  current  practic
Surkhi iy generally (»Mn,ilm(w]l”:Lspl::(tli(y(—‘
Pl'()(lll(i.t of the brick industry, by pnw«l«:r
ing rejected and broken bricks,  This is
not always a good practice, and some light,
has been thrown by recent research \\'zrk
on the type of raw material, the degree of
lmrn.mg and the fineness of ;_;rimli?w for
()btzt.m_ing good surkhi. With the ()?xi(*(-t,
of giving a general guidance as to “the
mnnufuctl!rc of surkhi on the hasiz of
:;:ll((\ssi‘f.‘m(hngs, and laying down require-
a ir}‘u’:‘l(‘:"‘;‘l:'::I';:i”?‘(:;"“L%ri‘tl’:t““.i.ml’i]“‘:Vw""”
) 5 tural mortar
‘;}I:(‘ ]]n(h:m Standards  Institution hzn.:i
fo::ﬁ:]td?iuti:: :}:iyfi&:;;[m‘(:;-“:d spc(-i(ﬁ(-;x.t‘iun
|Poc: BDC 16 (37-H)] 'm V'LT':“N‘ e
Tacture. i (3T covering the mahu-
> pPhysical and chemieal require-
ments of surkhi. !

L2 A
t“"ltlm ‘?\t:m(]:vml sp‘nciﬁos three compulsory
'(.x s namely for fineness, lime reactivity
and compressive strength.  Any furth;‘r,
tests desired for surkhi for nse as o

ozzolana ny in i
I, )//‘()Lm.nj may be covered in individual
specifications.

Ay @ guidance to manufacture, an
appendix  has  been  included ()n‘ the
structu.rc, properties and identification of
clay minerals and their intluence on the
pozzolanie reactivity of surkhi.

bcicli);})mzvi(o[f-[ the '(]mft; specification are

com oy ,“’1P<=lllitt<»(l for eliciting

mcn@n by 234 September 1458, Copies

are obtainable on request from the Indian

:S:;al{;dmds In‘st;itutinn’s headquarters office

(::t BCW l‘?@!]ll-l,‘ or from its l)lj:trn(ell offices
Bombay-1, Calcutta-1, & Madras-1.

PROTECTION

“ Dad’, asked the small boy

only one wife?”

“ My son ™", rveplied the father, <« When

RS %
why isa man allowed to hare

wou are older yow sweill

realize that the law prolects those inca pable of protecting themselres.”
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rals; WALTER SaaL, Die Bautechnieh,
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Taking Care of Trees Along Stat
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Engineers, Vol. 9, Session 1957-58
January 1958, pp. 9-22. ’
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Roads Fromthe Beginning—Histo-
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Design and Construction; 1. J. 1
KuNNERELL, Contractors Record and
Munici pad Engineering, Vol LXVITL,
No 31, December 18, 1957, pp.
15-21.

Undersea Road and Rail Tunnel—
Dutch Scheme Overcomes Traffic
Problems; H. Grinorov, Conlrac-
tors Reecord and Municipal Eugineer-
ing, Vol. LXVIII, No. 51, December
18, 1957, pp. 22-24.

Setting Out Vertical Curves, Appli-
cation to Housing Estate Roads;
Contractors Record and — Municipal
Engineering, Vol LXVIII, No. 52,
December 15, 1957, pp. 11-12 sec also
Contractors Record and Municipal
Engincering, Vol. LXI1X, No. 2, Janu-
ary 8, 1458, p. 22.

Science in Road Construction—
Work of the West Riding County
Council Laboratory; G. R. Forrrs-
1ER, Contractors Record and Mwnici-
pal Engineering, Vol. LXIX, No. 2,
January 8, 1938, pp. 16-19.

The Design and Application of a
Simple Acoustic Strain Gauge;
J. E. GiBson, Civil Engineering and
Public Works Review, Vol. 52, No.618,
December 1957, pp. 1366-1370.

Aerial Survey in Major Road Im-
provement Schemes; CoL. T. V.
WiLsoN, The Surveyor, Vol. CXVII,
No. 3429, January 11, 1958, pp.
33-36.
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t

28.

29.

30,

31.

32.
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Express Roads in Berlin, Plan-
ning, Design and Early; Stages of
Construction; The Sureeyos, ol
('XVII, Noo 3130, January 18, 1958,
pPp. H3 and 5.

Site  Records and Control; D.
CoarvuesworTi, The Sureeyor, Vol
CXVII, Noo 3430, January 18, 1058,
p. H6. ‘

The General Autobahn Project ;
Dr. Haxs . Rave, Sehweizerisehe
Bawzeitung, Vol 76, No. 15, April 12,
1958, pp, 227-231 (in German).
Effect of Occurrence of Major
Floods in Short Term Periods on
Flood  Frequencies; V. N &
Murriy, Journal of the Institution of
Engineers (India)y, Vol. 38. No 10,
Part 2, June 1958, pp. 923-934.

Tides in Rivers and Coastal Inlets;
Ho A Senover, The Jowrnal of the
Ivn.stil'ulrion of Fngincers, Australia,
Vol. 30, No. 4-5, April,May 19,5,
pp. 125-136.

The Nature of

Frost
Evwarp Py

Action;
NNER, Roads and Engincer-

ing Construction, April 1958,pp. 61-66.

Determining Run-off from Rain-
fall; Jf\MES Evwarp Nasn, Payper
No. 6282, Proceedings of the Imstitu-
tion of (ivil Engineers, Vol. 10, June
1958, pp. 163-184.

Management Techniques Applied
to Road Maintenance; 7The Sur-
veyor, Vol. CXVII, No. 3452, June
21, 1958, pp. 631-644.

In the midst of her first driving lesson, Mrs. Williams complain-
ed to her husband : ¢ George, that little mirror up there isn’t set

right.”’

““ You think not 2’ he replied.

“No”, hiswife protested.
behind.”’
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“Ican’t see a thing in it but the car

»
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RECENT ADDITIONS TO THE LIBRARY OF THE
INDIAN ROADS CONGRESS

rete Plain
B. S. 473 : 1956, C?'nc.re 1
Roofing Tiles and Fittings; Bri-
tish Standards Institujnon, B‘I‘ltlsh
Sf.mnda.r(ls House, 2, Park Street,
London W. 1.

.569: 1956, Asbestos Cement
%aisnviater Pipes, Gutters an'd
Fittings; British Standards Insti-
tution, British Standards House, 2,
Park Street, London W. 1.

B. S. 1076: 1956, Mastic Asphalt
for Flooring (Limestone Aggre-
gate); British Standards Institu-
tion, British Standards House, 2, Park
Street, London W. L.

B. S. 1236-40: 1956, Sills and
Lintels (Clayware, Cast Qoncrete
and Natural Stone); British Stan-
dards Institution, British Standards
House, 2, Park Strect, London W. 1.

«« Manual of Information Concern-
ing the Operation and Maintenance
of the Public Roads Relative Road
Roughness Indicator ”’—(Prepared
by the Division 'Tests, _M&}y l9fil),
Public Roads Administration,
Washington.

« Pesign of Concrete Mixes'', Road
Resea?ch Road Note No. 4 (Second
Edition) 1955; H. M. Stationery
Office, P. 0. Box No. 569, London
S.E. L

Govt. of India—The First_ Eive
Year Plan; Planning Commx‘ssmn,
(ovt. of India Press, New Delhi.

ical Bulletin No. 12, “-Trea,t,-
rrl;f:xll]tn(l)f Railway Level Crossings ",
20th July 1955; Cpur}try ‘IQ,O;,],(IS
Board, Exhibition Building, Carlton
No. 3, Victoria, Australia.

de of Practice QP !004’1’:
113). rst.2(:]01956~“ Street Lighting "',
Pgrt 2, Roads other than Traffic

10.

11.

13.

14.

16.
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Routes; The Institution of Electri-
cal Engineers and the British Stan-
dards Institution, British Standards
House, 2, Park Street, London W. 1.

B.S. 368: 1956, * Precast Con-
crete Flags’'; DBritish Standards
Institution, British Standards House,
2, Park Street, London W. 1.

B. S.550: 1956, *“ Concrete Inter-
locking Roofing Tiles’’; British
Standards Institution, British Stan-
dards House, 2, Park Street, London
W. 1.

B. S. 2717 : 1956, ‘ Glossary of
Terms Applicable to Roof Cove-
rings’’; DBritish Standards Institu-
tion, British Standards House, 2
Park Street, London W. 1.

2

B.S.1422:1956, * Steel Subframes,
Sills and Window Boards for
Metal Windows’’; British Stan-
dards Institution, British Standards
House, 2, Park Street, London W. 1.

B. S. 1451: 1956, ** Coloured Mas-
tic Asphalt Flooring (Limestone
Aggregate) ; DBritish Standards In-
stitution, British Standards House,
2, Park Street, W. 1.

General Location of National Sys-
tem of Interstate Highways Inclu-
ding all Additional Routes at Urban
Areas Designated in September
1955 (U. S. Department of Com-
merce—Bureau of Public Roads);
The Superintendent of Documents :
U. 8. Govt. Printing Office, Washing-
ton, 25, D. C.

The Financing of Highways By
Counties Research and Local Rural
Governments 1942- 51 (August
1955) Bureau of Public Roads;
The Superintendent of Documents,

U. 8. Govt. Printing Office, Washing-
ton, 25, D. C.
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BUDGETS AND ADMINISTRATION REPORTS

GOVERNMENT OF RAJASTHAN CIVIL WORKS BUDGET FOR 195859

The following oxtracts relating to Civil Works have

been  taken from the
Government of Rajasthan Budget for the year 1958.-59,

Revenue (Civil Works)

{Rupees in lakhs)

Heads Revised Budget
Estimate  Kstimate
1957--58 195859
— S —
Rents 12.28 20.00
Ferry receipts 0.16 0.16
Tolls on roads 0.03 —
Transfer from Central Road Fund 7.74 19.16
Grants from Government of India for
the development of State Roads of
Kconomic or Inter-State Importance 17.99 17.50
Miscellancous 7.95 8.00
Deduct-refunds —0.95 —0 9]
Total 45,13 64.70
Expenditure (Civil Works)
Buildings
Original works .40 0.19
Repairs 27.02 27.52
Communications
Original works 24,96 36.75
Repairs 78.00 79.50
Miscellaneous
Original works o
Repairs 3.00 3.00
Furniture 0.59 0'42
Suspens'e .60 0.86
(irants-in-Aid 6.01 G.O()
Establishment (5‘68 8.(“)
Tools and Plant 2.82 3428
Add-New Item ' '
B ~- 3.29
Total 149.88 169.70
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Capital Account of Civil Works Outside the Revenue Account

(Rupees in lakhs)

Heads ‘ Revised ’ Budget
Estimate | TRstimate
1957-38 : 1958-59
Original works ‘
ot Buildings 182.38 206.42
(ommunication 17()”?9 160.00
Miscellaneous 2.63 0.25
Grants-in-aids 10,00 10.00
Establishment 0.05 0.50
Tools and Plant ‘
New items of expenditure ' 36.79
Deduct - Receipts and recoveries on )
Capital Account -56.50 -104.51
Amount transferred from 57-Miscellaneous -3.20 —4.20

Grant to Municipal Board forred
.pro-rate  charges  transferre
Adﬁ'iolx)n Demand No. XXII-charges
on Buildings and Roads (combined)
Establishment and tools and plant
(including New items) 25 46 31.54

337.82 336.72

Revenue from Roads
Receipts under the provincial Motor

Vehicles 65.14 68.14
Other receipts 0.15 0.15
Revenue from the sales of Motor Spirit 28.40 30.00
Deduct-refunds -0.34 ~0.34

93.35 97.95

GOVERNMENT OF RAJASTHAN CIVIL WORKS BUDGET 1958-59.
(A brief review)

EVISED estimates of revenue and lakhs, which forms 5.0 per cent of the total
expenditure for the year 1957-58 are revenue. The estxma_.ted oxpenditure on

Rs 3069.40 lakhs and Rs 3225.32 lakhs communications (original works and
respectively. Thus deficit on revenue repairs) is 3.4(per cent of the total revenye
account is Rs 155.92 lakhs. Budget Esti- for the year 1958-59.
mates for the year 19583—-35;)30;11'0\17(311{1!1116 an:il
expenditure are Rs 393. akhs an The total outlay on civil o .
Rsp 3374.41 lakhs leaving a surplus of , °° accognt for the ;;‘:: 1091?;35—1(513
Rs 19.50 lakhs. is Rs 33672 lakhs. out of o den 195850

enditure on civil works lakhg are proposed to be spent o -
in llgggﬁgge i:x};stimated at Rs 169.70 munications alone, d " oom
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THE OLD BUMPY WAY

LIST OF APPROVED WORKS ON
NATIONAL HIGHWAYS

) Amount
S No. Job No. Name of Wark (s in Lakhs)

ASSAM

1. 1919 AS 38 re-construction of bridge No. 334/3 on
) Makum-Ledu-Lekhapani  Road, National
Highway No. 38. 0.19

DELHI

9 1022 DLH 24 Survey for the construction of a bridge
’ across the Yamuna river at Delhi from the
site of the new propoxed railway hridge
opposite to Purana Qila upto Okhla. 0.05

MADHYA PRADESH

{

3 1915 MP 26 Black topping of Narsinghpur Lakhandon
) Road-miles 3 to 43 (41 miles) Scction of

N. H. No. 26 in Madhya Pradesh 6.51
4. 1917 MP 3 Breach of National Highway No. 3 in mile '
’ 212/1 in Gonda District—-Construction of a

Culvert at the breached portion., 0.32

MYSORE

5. 1921 MY 7 Construction of culvert at mile 2/41  of

Bangalore-Bellary Road, N. H. No. 7. 0.16

PERSONAL AND MISCELLANEOUS

SHRI P. N, WANCHOO, has heerappointed as Chicl Engineer, Treigation, Kashmir
* ¥

* *

QHRI B. P. PATEL, has heen promoted to officiate as Planning Officer, Ministr ., ot
and Communications, Departient of Transport, (Rouds Wing). 8 feor, Ministry of Transpor
* *

* *

SHRI KANWAR SAIN (Life Member), Chairman, Central Wator & Powor Commission. has
proceeded on leave preparatory to retiremont. ‘ '

S A e CALTEX ASPHALTS

We record with deep regret the sudden death of Mr. K. P. NICOI, QT : .
Director and General Manager, Gammon (India) Private | AIDLS, Doputy Managing

Amited, at Lausanne, Switzor ; make bettel . oads
v ; 3 ; . ritzerland,  Mr.
Nicolaides was an active member of the Indian Roads Congress and was closoly » "

N eho Bridgos Committoe. connoctod with tho . /;
//
///////// //4’

Caltex engineers have perfected asphalts, to
give stronger, anti-skid road surfaces that will
stand up to present day traffic conditions.

* * -

The ¥ourteenth Annual General Meoting of the International
be held at Now Delhi on October 27, 1958. More than 350

*

Air Transport Association is to

= ; wod 1 R delogates from 85 IATA sintes fre Ly
about 50 countries are expocted to attend, > associates from c%/////////// c A LT E x ( l N D l A ) L l M l T E D
) e Bombay - Dethi - Calcutta - Madras .
44
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: §ingle unit
portable
crushing
and
screening
plant

SHALIMAR TAR

Specialists in ¢
WATERPROOFING OF ROOFS

DAMP-PROOFING
FLOORING & DECKING

BITUMEN EMULSIONS OF ALL TYPES
LIGHT WEIGHT ROOFS

Road Surfacing Contracts Executed

_

Contracts Executed Under Guarantee

P’
.0.0.....'....

.
V /////

-

Fr, ¢ 00 0600 doo

Pegson Portable plants
are available in a wide
range of either crushers or

granulators, with

SHALIMAR TAR PRODUCTS (1935) LIMITED diesel or electric drive.
CALCUTTA - DELH! - BOMBAY - LUCKNOW - CHANDIGARH No dismantling or s
agents: e i vequired foF aboul~ i~ O
The Bombay Co. Private Ltd., Madras-| assem & Wi Ilia m Ja C ks g
R.C. Abrol & Co. (Private) Ltd., New Delhi-| transportation from € C Lt d :
: ’ [ 0]
ite to another. N * . |
Bk $19 14 one work s (Incorporated in England. Liability of Members Limited.)

16, Netaji Subhas Road, Calcutta-|

Please mention this journal When replying to advertisements,
xi
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LICENCE BOSCH

INDIA'S FIRST—
EQUALS

WORLD'S BEST
BY EVERY TEST

WORLD FAMOUS BOSCH (GERMAN) QUALITY
MOTOR INDUSTRIES CO., LTD., SANGALOAE-L.
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