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“«C” BRIDGE, ROURKELA.

I. A double track railway bridge of total 330 ft. length, with prestressed
concrete deck, designed to carry the heaviest Indian Railway loading (B.G.H.M.).
The deck main beams were precast on ground, prestressed and then launched
into position by mobile crane and are supported on continuous R.C.C. roller

and rocker bearings.

2. The wall piers of the substance are designed to carry a future load
from 8 Nos. sinter bins each of about 400 Tons capacity and the abutment

is made wide enough to accommodate two more tracks at a later date.

3. This contract of about Rs. [2 lakhs was executed in a record time

of 4 working months.

*

GAMMON INDIA PRIVATE LIMITED

CIVIL ENGINEERS & CONTRACTORS
HAMILTON HOUSE - BALLARD ESTATE -
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*“GAMMON .
Telephone :

Please mention this journal when replying t0 advertisements.
iii




‘Transport-Communications Monthly Review

May 1960

Full depth frame
of increased stock
thickness

Heavy-duty wrap -

" round front springs
Five-speed gear
box
More seating
accommodation

Lagn DT TS,

e Heavy-duty, full floating
_hypoid rear axle

¢ Heavy-duty front

axle with roller

thrust bearings

o More trips
~ per galion
&

B
165" wheelbase
truck chassis for

goods transport

Contact your

nearest dealer.

Al s 108 e

Please mention this journal when replying to advertisements.

iv

TRANSPORT-

COMMUNICATIONS

MONTHLY REVIEW
MAY 1960—No. 157

LIST OF CONTENTS

Il;l‘,(.
B4
GENDBERAL
Brideine India’s Rivers—The Dharamtar Bridgc 3
ESRS
1Lecent [)p\‘(-[u[)llll'llf,\' in High\\:x‘\' “I'l(i}_:«‘ l)4-<|;_|\'|1 N

TRCHNICAL

Some Laboratory Investigations on the <election of o <uitable anti-

stripping agent for Bituminons Road Construction by D ES, Uppal 13

;o [N K . > R ir_fie 380N IS
Lean Conerete and Sotl Cement in Road and Aire-field Bases

e AXD THICRIE

1. More National Highways

24
20 A visit to Latin Ameriea, 24
30 Incrcasing Traffic calls for enlargad Hichway programme ol
o Structural Bescarchers evaluate Lightweight Conerete fop endaring
construction 3
5. Isometre hich Bridge plamned for Nustrian Nutobahn. IR
6. Second Rescareh Waorkers Conference on Building Materials o
7. Post Graduate Refresher course 15
S. Cars are here to stay 25
CURBENT LITERANTURE
Abstraets, T
Lixt. of Tnxdoe Transiations available in ORI Library .37
List of publications added to the Roads Wing Library during Mareh
and April, 1960 30
BUDGETS AND ADMININTRATION REPORTS
Government of Andhrea Pradesh Budget for the vear 195960, 42
List of Approved Works on National Highwavs 15

Mso: Detinitions of Highway Engincering Terms -

Transport - Communications Monthly
Review is published on the 25th of each mn!n,h
by the Indian Roads Congress, New Delhi.

This Review is  sponsored by the  Roads
Wing of the Deptt. of 'l'rfnmpn;rt,. A\l'lll‘l;ﬂlrl‘._\" of
Transport and Communieittions, »1»11}ty'w FOVEr-
ment of Irdia aecept no rosponsibility for ang
views or oplnions oxpressed,

Subscriptions. Annual subscription including
yostage is Rs Fourteen. Single copy including
;mqt,n)_m ix Re one and twenty-five naye Paise,

To mombors of the Tndian R{nul.\' (limg;'ess,

i 1 o N )
Engineering Personnel below  the rank of an

S, D, O, and Enginecoering students, a special
roduced subscription rate of Ra eight per
i offered. Students are roquired to
the Principal of their College.

annum
apply through

Advertisements, Advertising ratos perinsertion
Full Page Half Page
Inside frout cover Rs loo - -
Inside back cover 0o - -
Outside baek cover 120/

Ordinary position 75Hi- EHT

Detatled eatve card onn be had on application to
the Neeretary, Indian Rowds Congress, Janmagar
House, Mansingh Road, Now Dolhi-2,



“uwngg §'7§ 7

L

v

GFNERAL VIEW OF THE COMPLETED AROOR BRID(

(kerala State).

On N. H. 47,

TRANSPORT-COMMUNICATIONS

MONTHLY REVIEW

A REVIEW OF

ROAD ENGINEERING, DEVELOPMENT & TRANSPORT

MAY

1960

BRIDGING INDIA’S RIVERS

THE DHARAMTAR BRIDGE*

Introduction

THE bridge across the Dharamtar Creek on
Alibag-Khopoli  State Highway in
Bombay State completed in 1958 has
geveral unusual features not generally met
with. It also presented a number of con-
structional difficulties. The necessity for
construction of the bridge was keenly felt for
along time but due to various difficulties the
project could not be taken up earlier. Prior
to construction of the bridge, there was a
forry service which fulfilled only a part of
the trafic needs with great inconvenience.

The Amba river which flows into the
Dharamtar Creck has a catchment of only
300 square miles but the creek water
spreads for a considerable distance on both
sides at high tides. The creek has a main
gorge of about 1040 feet with about 5 feet
and 21 feet water depths at lowest and
highest tides respectively. Hard rock is
met with at average depth of 20 feet below
the creek bed and strata overlying rock are
predominantly silt, sand and clay with
occasional boulders. At high tides, country
crafts ply upstream of the bridge site.

After a careful study, it was decided to
bridge up the entire gorge of the river to

prevent silting of the creek which would
have occurred by restricting the flood and
tidal waterway. The silting would have been
particularly harmful to the existing naviga-
tion. To permit this, it was decided to
provide 25 feet vertical and 100 feet hori-
zontal clearance for the central span after
consultation  with the Central Excise
Department.

Foundations

Three alternative types of foundations
—viz. pile foundations, open caissons and
well foundations were considered for the
bridge. Pile foundations were ruled out as
no grip would have been available for piles
in the silt, clay and sand and piles would
not have penetrated boulders. Open cais-
son required special plant, machinery and
labour for floating and sinking them in the
creek of high tidal range. Therefore, well
foundation was the only choice. ’ End
wells were sunk by forming an island with
the use of steel sheet piles and for inter-
mediate wells it was decided to provide
floating hollow steel kerbs of varying depths’
depending on the depth of water and mu&
at the pier. Kach pier is founded on two

wells each having 13 feet outer and 10 feet
inner diameters.

* By courtesy of the Chief Engineer, P.W.D., B. & R., Bombay.
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80 1t suspended span
being hoisted.
One suspended span
already erected
on site

The standard practice is to float and
launch steel hollow kerbs at the correct
position and ground them at the position
by operating a valve which allows water to
enter the annular space of the kerb.  This
method was not considered suitable due to
shallow water depths at low tides and
existence of mud in the creck bed which
would not have allowed plumb grounding.
TFabricated steel floating kerbs were hrought
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Dharamatr bridge on
Alibag Khopoli Road,
a State Highway,
PBombay State.

from land at the head of a timber pile jetty
specially constructed and cranes on o tloat-
ing staging lifted the well kerb by four
chain blocks.  The floating staging was
launched at the well position and the steel
kerb which was suspended by the chain
blocks wax slowly lowered in water. 'The
kerbs were made stable by filling concrete
in the annular space. The length of the
steel kerb was such that its top was above

. . v M q
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‘The grab throwing off
{he dredged sand from
inside of the land
well of Pier No. 1.

Another close up of steel
floating caisson, one
showing 27 ft height

has been sunk a few ft
while the other has
just been grounded by
filling some concrete
in the hollow
annular space
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high tide level after its grounding helow
mud. The well above the kerh portion was
then extended by reinforced concrete stein-
ing and sinking upto rock was done hy
dredgers mounted on the floating platforms.
Reinforced concrete well cap 3 feet thick
was laid over the two wells which were
filled with concrete top and hattom plugs
and sand after founding on rock. The
maximum height of steel kerbs was 28 feet
and it required 08 ton of fabricated steel
per running foot of a single well.

Coursed rubble masonry piers and abut.-
ments with khandki were constructed over
the well caps as stone masonry was more
cconomical and resists the saline atmox-
phere effectively. Reinforced concrete pier
cap was laid over the masonry piers to
distribute givder loads uniformiy.

Superstructure

leinforeced concrete superstructure  wis
not favoured due to likely corrosion of the
reinforcement in creck arca.  R.C. arches
would have been suitable but they required
large piers and foundationy involving costly
structure in difficult foundation conditions.
Prestressed concrete bridges were not built
then in India and it would have required
import of high tensile steel with anchor-

View showing the » ‘.‘\‘
erection of strakes for = '
steel caissons. /
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ages  and expert foreign technical help.
Therefore. a steel structure was adopted for
the bridge

The superstructure design required two-
stage construction with as large span as
possible due to heavy  foundation  cost.
This coudd he only achicved by adoption of
plate girder deck designed in sueh a way
that initially two plate girders should be
able to take two lanes of (Mass 12 loading
and an addition of two plate girders in the
second stage would make the hridge to take
two fanes of T.R.C Class © A7 loading and
strong for single lane of Class © AA T load-
ing.  The cross girders and deck slab were
designed  and  constructed to take TLR.C.
loading in the first stage only.

It was necessary to provide 25 feet
clearance for the central span for navi-
gation. Thiv meant very high embankment
height at the ends of the beidge. The
embankment  height was minimised by
provision of 3 per cent down grades on
cither side of the central span and adopting
through type deck with Warren trusses for
the central  span. These  trusses  were
dexigned for two lanes of Class 12 loading
only and in the second stage the central
span would he replaced to make the hridge
strong for T.R.C. loadings.

N

%4
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To make feasible as large @ spalas
pussible in plate girder, a balanced y('il‘l.ltl"
lever system was il‘(‘()!)t‘()(l to hél\.'t‘, 80 feet
suspended spans resting on 20 hw(;t ("al-lltl—‘
lovers of the 120 fect main spans. 7 spans
of 120 {eet with end spans of 100 feet were
provided for the bridge. Plate girder depth
was only 8 feet throughout. A modern type
of articulation design ;u\(»})tm\ consisted of
one 4 inches diameter pin in cach suspcm}(&d
and  cantilever girder connected 1)3' a link
on either side of the web. Sm.-h design per-
mits free expansion, contraction and rota-
tion of the girders.

The parts of the main spal girders and
cantilevers were crected In  position on
service girders placed on well caps. 'lho
sorvice givder height had to he adjusted to
accommodate 3 per cent down gradient to
deck from the central span on either side.
The parts of the plate girders Were .s'.Ithcc‘x‘l
by site rivetting on the service Aglld(‘rlh.
Suspended span girders were lifted from the

May 1960

pontoon by means of chain blocks fixed on
the temporary columns crected on  the
cantilever  ends.  The central  Warren
girder members were jointed in situ on the
service girders.

Cast steel voller and rocker bearings were
provided under cach girder on the piers and
abutments.  Grease boxes were provided
round the hearings for durability and work-
ability.

The construction work was started in
December 1933 and completed  in  June
1958, The work was held up for 2§ years
duc to non-availability of steel plates for
plate girder fabrication. The cost of the
bridge is about Rs 40 lakhs. Total structural
steel used on the bridge is 950 tons. The
bridge required concrete, masonry and
reinforcement steel to the extent of 63,000
cu. ft., 16,000 cu. ft. and 80 tons respec-
tively.

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

BONING : The process of locating and driving in pegs so

that they ave in line and have their tops also in
line, carried out by sighting between a near and
a far peg previously set to the gradient desired.

EONING RODS: Tee-shaped rods of equal height used in sets of
three to facilitate the process of boning; two of
the rods are held on the near and far pegs to
establish a line of sight between them in the
desired gradient while the third is used to fix
intermediate pegs in line.

9]
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RECENT DEVELOPMENTS IN HIGHWAY

BRIDGE DESIGN®

By

C. S, CHETTOE, ssc, srcen, and PFSTOTT, oA, AM Lo

THE intention of this paper is to outline

recent changes and improvements in high-
way bridge design, with some reference to
developments arising out of wmodern road
layout. Most bridges in this country are of
camparatively small span, and very fong
span bridges will not be considered, more
especially as this subject has been  so

well
treated recently by Kerensky !

Highway Loads

It scems reasonable first to consider the
loads to be provided for. These are hroadly
of two kinds : normal loads which require
no special notification @ and abnormal loads.

Normal loads are covered generally by
the Construction and Use Regulations of
the Ministry of Transport.  Until recently
the heaviest such load was a 22-tonlorry on
three axles, the two back axles cach of
8 tons : the loads are gross loads.  This has
now heen increased to 24 tons, with back
axle loads of 9 tons cach.

Abnormal loads are controlled by the
Authorisation of Special Types  Order.
Loads and axle spacings are governed by a
formula : the maximum pernmissible loads
for a four axled vehicle are 1 150 tons total ;
bogey of two axles 90 tons; one axle
(4 wheels) 45 tons. The maximum wheel
load is therefore 11} tons.

The movement of these abnormal loads
requires previous notification to the high-
way authorities; and, in certain circum-
- stances, also to the police.

The number of movements has greatly
increased of late years, and there are many
thousand movements a year.

"From ;1 Paper presented at a meeting of the Institution of Highway Engineérs, AF;br, 54, 1960

Design Loading

The Ministry of Transport issued their
fquivalent Loading Curve in 1931, Together
with o knife edge load to represent the
éxeess load of ene heavy axle, it was
designed to cove the seffect of standard
trains cach consisting of locomotive and
three trailers including mipact and was to
be applied to such parts of o bridge as to
vive the worst effect on the member under
consideration. 1t was  also intended  to
cover the elfect of four, 20-ton loads, an
wdealisation “oT the abhormal loads  then
in use, i

The British Standards  Tnstitution  has
recently bssned o new highway loading as
part of the revision of B. 8153 Design of
Steel Cirder Bridges. This includes what
i called the AL loading, to cover normal
londx: and the 11 B, Loading, for abnor-
mal loads,

The H. A\ Joading consists of o knife
edge and an Equivalent Loading Curve on
the same lines as the old Ministry  Loading
Curve but based not on  locomotives anld
trailers (which hardly now exist) but on a
reasonable concentration of modern loads
(22 or 24 ton lorries and below).  The curve
is less sovere than the old Minstry curve
for long spans, but heavier for short spans.
Impact is included.

Transverse reduction is made for lanes
greater in humber than two. The loading
has a rational hasis and can be varied to
suit conditions different from those obtain-
ing in Great Britain. Loads 80 per cent of
H. A. have heen adopted in designing some
major bridges in Australia.

"+ Respectively consultant to and partner in the firm of G. Maunsell & Partners, consulting engineers,

8
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The H. B. loading is on a unit basis fmd
consists of an idealised .b.og(\y \"(“}ll('l(‘,.
Forty-five units cover the Ministry of Trans-
pm't“m:l‘.\'imum of 150 tons, whlt‘h reasonable
allowance for the weight of a tml(-tor or
traetors, No allowance is made for impact.

Normally a bridge would be designed for
H. A loading, and, if necessary, _('h(\ok'od
for H. B. loading. The H.A. ]n.-uh‘ng \\lllti
without variation, cover the effects o
ahnormal foads up to 80 tons or so, the
amount depending on the type of bridge.

H : 4 of - ™ oy i
Bridges on the most important m“'tt(f \lx{(m]l;l
normally be checked for 45 units . B.
loading, or otherwise checked for a smaler

imber of wni i ly for H. A
number of umits, or designed only for H. A,
loading according to circumstances.

An amendment to the present BS. ‘1573
wind loading will shortly be issued. This
loading, as amended, will. be 1)&!:‘(“,(1 on recent
experiments and  practice. The normal
pressure to he taken Wlll he 30 1h per sq. ft.
corresponding to a wind s:p(»ed of 90 m.p.h.
on an unloaded bridge, with a I‘(‘(hl(‘,tl()!\ to
15 1b per sq. ft. (63 m.p.h.) ffn‘ a hridge
loaded with an 8 ft high continuous strip
of loading. Allowances are made for sereen-
ing of onc girder by another, ﬂ‘n‘d f(?l‘
jongitudinal wind load.  Overturning s
also considered.

Road Layout

The design of bridges under and over
roads has been much influenced by develop-
ments in layout and by traffic conditions in
towns and cities. The modern fast highway
has usually dual earriageways each having
two or three lanes, and it is the problems
involved in carrying or crossing these high-
ways which are most typical of present day
design. The development of various types
of intersection involving grade separation
guch as the cloverleaf, the flyover with four
glip roads and the flyover roundabout may
he specially mentioned in this connection.

The design of major bridges carrying
important roads has in recent years been
affected by increasing width. The problems
arising involve such diverse questions as
distribution of load in orthotropic decks,
provision for transverse expansion and
aesthetic congiderations. In some cases
wide bridges may be dual structurally with
the central reservation either open or
covered by a slab. Large dual hridges or
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dual viaducts can be designed to give a
very handsome effect. The commonest
hridge design arising from road works iy
probably that involving the crossing of a
dual carriageway, but no standard form of
structure has yvet come into general use.
Either steel or concrete construction may
be used but in this country most bridges of
this type have Dheen built in reinforced or
prestressed conerete. The present tendeney
ix towards lightness in design especially
when bridges require to be frequent as with
most new major roads.

The most generally satisfactory form of
overbridge is that arranged in four spans.
This layout gives good visibility on the
road beneath and a feeling of space and
lightness. In manyv conditions it will be
the most economical.

Two span bridges have been used for
some motorway crossings hut the authors
feel that they are unsatisfactory except in
special eircumstances, such as those where
difficult ground conditions for embankment
formation are met with. They tend to
guffer visually from several defects. When
a very wide road has to be carried over the
motorway the tunnel-like effect produced
by the abutments is disturbing not only to
the eye generally but also to the motorist.
The problem of unresolved duality also
appears although this criticism may not
apply fully to bridges of this type such as
those on the London to Birmingham motor-
way as the large central cylindrical pier
catches the eye.

Both the four-span and two-span bridges
require a central support hetween the two
carriageways. This support requires to be
made substantial enough to stand after
collision damage and yet should be
arranged to give as little impression of
solidity and obstruction to the motorist as
possible. It may be possible to arrange by
kerbs or safety barriers protection for the

centre pier, and no structural difficulty
then arises.

In some cases a single span across the
two carriageways is to be recommended ;
for example, on a bend or more especially
in a cutting beyond which a view opens
out. Portal frame structures though more
expensive than beam and slab construction
may be appropriate. Such structures may
also be incorporated in a three span layout.
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The earth slopes under side spans should
be pitched, a practice which sives  <ome
scope for the use of loeal materials,

'Remnt designs of bridges for such cros.
sings .h;w(\ provided a considerable hody of
experience and  there will undoubtedly he
some tendeney towards standaedisation in
future work.  However, except in perfeetly
flat country the motorwav. its aliviancnt
and 1?‘]10 views from it. will he (‘(»1;1;11111\'
changing and there is therefore justification
fmt some judicious variation of the fyvpe of
bridge  having  reasonable 1‘<'g:n'('l 0
economy.  One design, however rood
becomes very monotonous if it is (-<)mt}1111[\:
repeated.  In deep cuttings, particntarly
through' rock, or for under bridges where
foundn‘tgons are  good,  arches may he
appropriate and provide a weleome varintion
m’dexign The use of local materinls in
suitable eases (for example, facing of \\"in'f
walls, abutments and sp:{ndro]-ﬁ\l«:l :\‘xw-hv:;
helps to provide variety and add intm‘v.\‘vt,

’[_‘}10 most difticult overbridee to desien
satisfactorily is that carrvine h\ sulmi(liu:\'
road with o steeply rising gniulivniv over a
motorway.  Tdeally, spans should vary
sllghtly_ from one side of the road to the
other, increasing towards the hirher side
Portals and arches if used in H’;I(']l ciues
should be asymumetric to a small (\t(nt
although  boldly asymmetric :n'('}uww\vith
differing springing angles on the two sides
have sometimes been adopted, '

_In towns and cities some at least of the
bridges associated  with newly-developing
road layouts can be of the same simpI:
types as would he used in the country, hut
the introduction of elevated r(m.(lwu‘\"s’ into
the urban scene has created quite a new
claﬁs of structure with its own problems of
design.  These structures may he required
m many differing situations.  They may
need to run down the middle of or along-
side existing roads and in  various alien-
ments across them. )

In some situations they can be treated
very much as normal bridge structures with
supports convenicntly spread across the
entire width of the deck. In many cases
hpwever, there are advantages in usin;.’;
single central column supports especially
where it is required to run the elevated
roadway in the same direction as and partly
above an existing road in order to save
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ground space,  This form of construction 1s
not necessartly  confined to urban elevated
roids, but has also been used  elsewhere,
for example, the Queen-hill Bridge over
the Severn? and the Bingen” and Unkelstein!
viaduets in Germany,

The visnal aspects of elevated  rondways
in urban areas need careful treatment if
these rassive structures ave not to dominate
and overshadow  their sirroundings,  Cons-
traction with a continuous heam of uniform
profile can he effective in relatively spacious
seltings, as in Brussels® but could be mono-
tonous and over-powering  in the elosely
confined streets of London and similar cities.
Tn these instances forms of construction
sieh as that adopted at Ludwigshafen!
with repeating arched forms, arve probably
mostosatisfying to the eve.

Short viaduets have been nsed as part
of flvover round about intersections.  The
authors think that this type of intersection
requiires xpecial consideration asx on econo-
mic aml aesthetic grounds it may be
preferable in many eases to treat the bridg-
ing problem involved ax one of two linked
road crossings rather than as a single strue-
ture which may introduce long spans over
dead ground and may fail to lead the eye to
the spans used by traflic, ‘

The design of foot bridges is much less
inhibited  than that of bridges carrying
vehieular traffie, Tt seems doubtful whether
all attractive alternatives have heen ex-
plored: arches with steps following the arch
curve in whole or part: portals: symmetry
or asymmetry < there are many possibilities.
Ancinteresting type is that with a spiral
approach in cach sider if ramped as is most
uﬁuu‘l, such bridges may hecome the sceno
of sporting  contests  with  roller skates
and the like,

General Design-Theories and Methods

There has in recent years heen general
progress in the application of advanced
tu(shn}qu(\.s of caleulation and refined design
theories  to  bridge construction, This
advance has taken place in various direc-
tions, which inchule the assessment of ulti-
mate strength, the analysis of stresses and

the arithmetical computation of difficult
problems.

Itrrc.spoct.ivc of the actual structural
material, a substantial change is taking
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place in the method of ap.pronch of design-
ers to problems with whwh they are con-
tronted.  The tendency 1s now to think in
terms of the ultimate strength of any parti-
cular unit, quite separately 'from the ana-
lysis of stresses on an elastic basis \mdefr
normal working loads. This approach i
by no means confined to the more important
members of a structure, but may be used
with advantage for minor items, such as
safety rails and the balustrading.

In prostrossod concrete work, it 18 gllsto-
mary to carry out a (Ehcck of ultmm‘tf'o
strength in relation to given lo;ll.(l factors,
which are usually taken to be 13 on d(zzmd-
Joad, and 2} per cent on live-load. The
ultimate bending capacity of the c(y)n'crete
sections is calculated on the Whitney
Theory, and many tests on full chle an.d
model sections have shown that this basis
provides a rcliable estimate of strength.
Although so called plastic design of steel
building structures based on ul'tnna.te
strength 1s now well devclppe(} and increa-
singly applied, its application to steel
pridge work has been slight.

The conventional methods of aws_essment
of the ultimate strength in bon(hng of a
concerete scetion are reasonably reliable and
accurate, but at the moment 1o gqneral
method exists  of predicting ultimato
strength when bending is combined with
torsion and recourse must then be n'm‘de
to other methods as will be described
jator. This new approach to problems of
strength is particularly valuable in view
of the progressive reductions in nominal
factors of safety which have taken place
over the years as bridge theory has deve-
loped and the materials of construction
have improved. Working stresses are now
generally nearer the limits of the elastic
range than formerly and a more rigorous
approach to calculations of stress in the
elastic range and of overall strength is
now required for safety. One example of
the reduction in safety margins is that for
design in structural steel. The new B. S.
153 envisages that the yield point should
not be less than 1.7 times the basic permissi-
ble working stress whereas before the war
the corresponding factor was 2.

The selection of load factors and factors
of safety is a matter of some importance.
They have to allow for all reasonable un-
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certainties in construction and must also
guarantee that stresses in service are likely
to remain within the elastic range. Itis
reasonable to use different factors for diffe-
rent materials and for dead and live load
because the uncertainties that have to be
allowed for are different. When consider-
ing dead load effects the main variations
are in strength, characteristics and weight
of the materials; live load variations in-
clude overloading of wvehicles and impact.
Tor small structures the factors allowed
may have to cover effects not speeifically
dealt with in design such as temperature
and shrinkage. Possible crrors in nathe-
matical or arithmetical calculations are not
allowed for. The designer must remember
that assumptions in design are never exXact
in practice and he must take care to ensure
that these assumptions are always on the
safe side.

The most outstanding advance which
has been made in bridge design is the
general availability of solutions to prob-
lerus arising out of the analysis of bridge
decks. Research work carried out by a
combination of threoretical study and
model experiments has produced for gene-
ral use design data for the solution of such
problems of girder bridges as the effect of
concentrated loads on simply supported
spans 7 including allowance for edge
stiffening beams *, similar efforts on con-
tinuous spans but confined in this caseto
structures in which torsion can be neglec-
ted”. For slab bridges a simplified design
procedure has been evolved which enables
an isotropic slab bridge to be designed very
simply 7't Tests have shown that 0.5
sq. in. mild steel transverse reinforcement
per foot as recommended by the Ministry
of Transport, is more than adequate in
most bridge structures. For skew slab
bridge influence coefficients for deflections
have been tabulated for point loads and
this information will be available shortly.

After the interest created by the work
of Guyon ¢ and Massonet ® on the analysis
of typieal deck structures, much of the
work referred to above has been carried
out by the Research and Development
Division of the Cement and Concrete Asso-
ciation, to whom great credit is due, not
only for their careful, painstaking and ima-
ginative approach to the problem, but also
for making the results of their researches
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rapidly available in  digestable form
practising designers.  Other
makes a

to
work which
useful contribution to available
design techniques has been carried out on
the general problem of the analysis of
grillages by Hendry & Jaeger!!,  Cuerent
work on grillages deals with their ultimate
strength assuming plastic behaviour of the
menthers.

In spite of the ncereasing use of  com-
puters to perform complex  caleulations in-
volved in the theoretical solution of many
important problems, there 1s still a wide
section of practical design work where a
theoretical approach cannot vet give an
adequte description of what is oceuring in
a structure, and it becomes necessary to
obtain the required information by means
of tests carried out on seale models.  These
model tests fall into two main categories,
First of all are those intended to assist
stress analysis.  These models have been
used for such problems as the analysis of
the distribution of load in the decks of
three-span continuous bridges with beams
of varying sections connected by trans-
verse members.  For  this purpose  the
bridge model is usually made of plastic
material such as perspex, as the properties
of the actual material of the structure are
generally irrelevant. The second use of
models is for the determination of actual
behaviour in a complex structure, and
here the technique employed is to make
the model in the actual material to be
used in the prototype. The information
to be gained can relate to ultimate
strength, as in the case of model tests to
discover the ultimate strength of sections
under combined bending and torsion, in
which case the test is to destruction. In
other cases it is required to detect the
distribution of stress under normal loads
and deflections and stresses are measured
for subsequent analysis and transfer into
terms of actual stresses and deflections in
the prototype.

Mention has already been made of the
use of electronic computers. These aids to
design, for they are nothing more, can
perform two classes of operation useful to
the bridge designer. They can undertake
simple routine calculations of & repetitive
nature. An example of this is the calcula-
tion of co-ordinates to determine cable
profiles for prestressing tendons in concrete
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girders.  Computers can also undertake
high speed calenfations to enable solutions
to be obtained of complex mathematical
functions and  equations emerging  from
refined  analysis of  practical  problems,
which would bhe prohihitively expensive to
produce by manual caleulation. A simple
example of this ix provided by the design
of afixed ended arch. The normal method
of calenlation s by trinl and ervor to
establish the optimum profile, and the mass
of ealeulation required in each triad means
that a practical Timit is set to the nearness
of approach of the solution adopted to the
theoretical optimum. By programming a
computer to earry oul these triaks a larger
number can be undertaken and the final
solution thus improved.

Some  programmes  which  have been
developed for computers with special refe-
rence to hridge design problems are &

Lafluence  lines  for multi-span  con-
tinuwous beams of varying section,

Analysis for a uniform or varymg
seetion grid right or skew.

Caleulation of section properties  for
heams of varying section,

Analysis of forces in simple trussed
members.

Composite beam analyses,

Foundations

The development of bridge foundations
has of recent years been not so much con-
cerned with methods completely new but
rather with improvements in methods of
hoth design and construction.

The general advance in the theory and
practice of soil mechanics  has brought
about a more rational approach to design
problems. Site investigation, if adequate
in scope and thorough in exccution, can
now give the designer an accurate deserip-
tion of the ground econditions and enable
him to consider the joint problems of
foundations and superstructure as one
rational whole. The need for engineering
judgment in the assessment of foundation
requirements is not less than in the past but

such judgment can now be on a well
informed basis.

(Continued on page 17)
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SOME LABORATORY INVESTIGATIONS ON THE
SELECTION OF A SUITABLE ANTI-STRIPPING
AGENT FOR BITUMENOUS ROAD CONSTRUCTION

By

Pr. 1. 8. Urrar®

17T is an established factthat the dmgm.};nhty

and proper performance of t:,hT 7 11 %gllld
nous surfacing of the roz}ds mamh) (1e.1nder
upon the proper adhesion of the bi der
material to the stones. Bl.tummouz .r (éq
surfacing must not only resist the; s 1?s;n._
induced by traffic and the forces 0l ex;;ain
sion and contraction but it mpst d SE) rgvere
these properties under conditions ol 56V€
exposure to weather.

The Problem

It has been observed on many ro;mfis:,
pmticularly those in water logged aﬁl‘edis,
that the bituminous coating strips o tllte
stones much quicker than it should, ‘re;;u -
ing in carly disintegration of t‘.he 1sur‘ ace.
This defect is more prominent In t e d]yl.‘e&h
which have appreciable quantities of Sodium
Sulphate and other solub}e salty ppesent in
the sub-grade soil. Evidently this ‘str.xp;
ping of the binder and consequent lqosdemng,
and disintegration of the surfacing is due t(;
the effect of moisture from the ground; anc
when the soluble sulphates brought up by the
moisture concentrate near the surface, the
disintegration is accolerated,  Also instan-
ces have occurred where 2 fres"hly laid
pituminous surfacing has been ruined due
to rains.

The Remedy and the Chemicals

Recommended

In order to improve the bond of the bitu-
men with stones and make it more resistant
to the action of water, whether due to rain
or under ground, a large number of surface
active agents have been developed and
recommended. These surface active agents
are mostly long chain Amines; Quaternary

Ammonium Compounds® which act as n-
termediary in the adhesion of the stones to
the binder because they help in displacing
the water from the stone surface. Each
molecule of these cationic chemicals has :
little ¢ head ’ which attaches itself with
force to the stone surface irrespective of the
presence of moisture on it. The elongated
“body * of the molecule holds on equally
strongly to the binder, thus ensuring the
solid is coated with an uninterrupted,
regular layer of binder.

A Quarternary Ammonium salt presum-
ably *Cetyl Trimethyl Ammonium Bro-
mide > marketed by M/S Imperial Chemical
Industries India Ltd. under the trade
name of ““ Adhevia-T>’ and a long chain
Diamine-R. N.H. ¢ H, NH, marketed by
M/S Armour Chemical Industries Ltd.,
London, under the trade name of ¢ Duo
meen-T > are the two of the many surface
active agents generally recommended for
improving the adhesion between the binder
and the stone during the surfacing of the
roads. Another similar chemical has also
been recently placed in the market by M/S
Ahura Chemical products (Private) Ltd.,
Bombay, under the trade name of ¢ Cationic
& Emulsifier’. Sulfonated Castor Oil when
used in conjunction with hydrated lime
has also been found to improve the adhesion
between the bituminous binder and the
stones and its use has also, as in the case of
other cationic chemicals, been recommended
for coating the wet stones? such as immedi-
ately after rains when the exigencies of
work so require.

Methods of Application

There are several methods by which these
surface active agents can be applied but the

« Research Officer, Punjab P.W.D. Building & Roads, Research Laboratory, Karnal.
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following two are most commonly employed
due to their simplicity and heing more
cffective - -

(1) Incorporation of the chemicals
into the binder:

In this method the requisite quantity
of the chemical is added to the binder
through the man-hole of the spray tanker
shortly before spraving starts. It should
be thoroughly mixed to ensure even disper-
sion of the chemical through out the binder
before it is actnally used for the coating of
the stones.

(2) Pre-treatment Method ;

-

treated with the chemical after it has heen
dissolved in requisite quantity of solvent
like creosote oil. This treatment may he
done in a conerete mixer or by any other
convenicnt method, which will ensure that
the entire surface of the stones has been efiee-
tively coated by the chemical.  These pre-
treated  chips are then wsed for surtace
dressing or pre-mix operations as required.

By this method the stone aggregate ix

Object of the Study

During the last soveral years, the water
table in the state of Punjah and adjoining
arcas has been constantly rising and at some
places it has reached  almost the ground
level.  This has naturadly atfected the stret-
ches of roads passing through such areas
very adversely resulting in heavy  settle-
ment,  waviness and disintegration of the
surface under heavy traffic.  On some light
traffic roads where the subgrade settlement
Oor wavyness was not appreciable quick dis-
integration of the surfuce due to the strip-
ping of binder from stones (attributed to
the effect of gronnd water) has been noticed.
There is, therefore. a great necessity for
improving the adhesion between the binder
and the stones and making the coating
stable to the action of water in such arecas.
A eomparative study of the various anti-
stripping agents mentioned above was,
therefore, undertaken with a view to finding
out the most eflective and cconomical one
and the results arc presented in this note.
The physical characteristics of the surface
active agents tried arc given below :

1 Adhevia-T:—A dark coloured
viscous Hluid faintly smelling of

14

May 1960

creosote o1l Soluble inwater and
gives soapy lather.

te

Duomeen-T A pale  semisolid
smelling faintly of ammonia, Spa-
ringly soluble in cold water. Dis-
perses in hot water giving  milky
solution,

3 Cationic  Emulsifier A\ light
hrownish  lustrous  sticky  mass
smellingof pyridine & having waxy
feell Soluble in water and gives
some lather.

4 Sulphonated Castor O1l- -
Bright  Viscous orange  coloured
liquid easily miseible with water,

All these chemicals disperse rapidly in the
hot bhinder.

Materials Used & Procedure Adopted

Round stone Bajri passing 3[4 in. which 1s
generally nsed for the surfacing and car-
peting of roids was selected for use in the
study. The binder used wasg SO/100 penetra-
tion hitumen s such, as well as after
converting it into a cut back by blending
with 259 of its weight with Kerosene Oil.
Throughout the study the quantity of binder
used was 1% by weight  of the stones (nor-
mally used in field).

In the absence of any  better method
available, o visual steipping test, known as
stabie waler (nomersion test, was pm‘fnrmod.
For this prrpose 500 gms. of the stone were
taken in an enameled plate and mixed with
20 gmis. of the hot binder by means of @
steel spatula till all the stones  appeared to
have been uniformly coated.  The mixing
was easy even at lower temperatures (100°KF)
when bitumen cut back was used and no
preheating of stones was necessary,  Bub
heating of the plate from below  was needed
for properly mixing the bitumen when used
i such.

Observations Made
Mcethod No. 1

The requisite quantity of chemical was
properly dissolved in the hot binder before
mixing it with the stones. After allowing
the mixture to cool and stand for about an
hour the coated aggregate was transferred
to a glass beaker containing sufficient warm
water maintained at a temperature of 45° to
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50°C go that the stones were completely
immersed.  Visual observations were made
from time to time for about 24 hours ;L‘n‘d
the minimum gquantity of the chemical w1t¥1
which no stripping was noticed was deter-
mined.

I[n the casce of sulphonated castor oil,
which was found to be effective only in
conjunction with lime the ml' was ;ul.ded to
the binder while lime  was ml?(ed with the
stones and minimum quantity of cach,
which gave the best results was deter-
mined.

As o result of these investigations, §lw
minimum quantities of each cl_lemlczml which
were found quite effective are given below: —

1--Adhevia-T—1.0 per cent by
weight of the binder.

2_Duomeen-T—1 per cent by weight
of the binder.

3. (Cationic Emulsifier—0.5 per cent
by weight of the binder.

{-Turkey Red Oil—1.5 percent by
weight of the binder and lime 1.5
per cent by weight of the stones.

With the above percentages of the chermi-
cals no stripping was notich_evcn when the
temperature of water contamning the treated
«tones was raised to 70°C and then allowed
to stand at room temperature for a number
of days. Also these percentages of the
chemicals were found equally effective in
coating the wot stones zm'd 1mpa.rtmg
desired stability to the adhesion of binder
against the stripping action of water. On
the other hand when no chemical was used
and the dry stones were coated with hot
bituren (not cut back) under field c01.1d1-
tions, substantial stripping was noticed
when the coated stones were subjected to the
water immersion test. With the use of cut
back on dry stones the stripping was much
greater and quicker. But when any pf the
above chemicals was first dissolved in the
cut back or bitumen no stripping was
noticed. Use of these chemicals is, there-
fore, considered to be more suitable with the
cut back as it facilitates mixing and uniform
coating without much heating.

Method No. 2 - Pre-treatment of
Stones Bajri with the chemicals—

In order to facilitate the coating of stones,
the three cationic surface active agents viz,
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Adhbevia-T, Duomeen-T and Cationic
Emulsifier were used after dilution with
creosote oil and as recommended for the
use of Adhevia-T, 8 per cent solution of each
chemical in this oil was prepared. The stones
were first coated with requisite quantity of
the chemical solution and then the requisite
(uantity of warm bitumen cut back (binder)
poured over them and well mixed by means
of spatula as in the case of method No. 1,
and  then subjected to stripping test
as  before. Minimum quantity of each
chemical found effective in this case was 19,
solution by weight of stones or in other
words 2%, active chemical by weight of
binder.

These observations will show that the
incorporation of the anti-stripping agents in
the binder is more economical than pre-
treating the stones.

When the 89 solutions of the chemicals
in the creosote oil were added to the cut-
back as mentioned in Method No. 1, the
results were not as satisfactery as when
they were added without diluting with
creosote oil.

In the case of T.R.O. it gave satisfactory
results by both the methods only when 1t
was used in conjunction with lime.
Although higher quantities of lime viz.
about 29, by weight of the stones without
the use of T.R.O. gave fairly good results,
yet the stripping could not be completely
checked. Moreover the mixing of the
Bajri Lime Mixture with the bitumen
binder was very difficult. The addition of
T.R.O. to this mixture for pre-treating the
stones or its incorporation in the bitumen
binder considerably facilitated the mixing
and improved the adhesion between the
binder and the stones as tested by the
water immersion test method. The optimum
quantities of T.R.O. and lime required for
coating the stones before adding the cut
back binder were 0.59%,, T.R.O. and about
2%, lime, by weight of the stone aggregate.
Against this if the bitumen binder was pre-
treated with T.R.O. as recommended in
Method T and lime was mixed with bajri
only 1.5% T.R.O. by weight of binder or

say 0.06%, by weight of stones was needed
to give the same results.

While pretreating the stones, best results
were obtaiped when the stones were first
coated with the requisite quantity of
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l_.lu.(). bc_tou, .nltlmg'lml(,, \ little addi- Time would probably he most economical
tional moisture at this stage further facili- for improving the adhesion between the
tated the mixing and uniform  coating of asphaltic hinder aund the stones. T 14 O
the stones with binder. being an  indigenous product has also the
o . advantage of heing easily available and can

Conditions of stones coated withigbity a ) ' ‘ ‘
men

using vatious anti-stripping agents
after the immersion  test
photographs 1 to 9.

i~ ~shown in

6~ ** Stones coated wit1 4V, cutback
containing Duomeen-T, after test.”

7-- ¢ Stones coated with 4”, cutback
containing 5, Adhevia-T, afier tes."”

even be prepared locally.  Tts market priee
is less than Be 1per Ih ax compared to
about BRs 1 1o B 8 per 1h o of other

1-— % Dry stones coated with 4°, cut- chemicals.

back before test.”

2-— ¢ Wet stones coated with 4", cut-
back before test.”
3 ¢¢ Wet stones coated with 4", cut-
back containing 5°,, catiunic
emu'sitier before test,””

Conclusions

From the foregoing observations it
would be seen that the use of T R O, and

8— ‘¢ Dry stones containing 2°, lime
coated with 4", cutback containing
1.5, T.R.O, after test.”

9-— ¢ Wet stones mixed with 29, lime
and coated with 4", cutback.”

The proportions of T. R. O, and lime
found suitable in the above experiments
have actually been tried on field scale and
about two chains of 1 in. thick carpet was
laid on a road by coating the wet stones
with bitumen cutback using the above che-
micals (T. R. O. and lime) as anti-stripping
agents. The mixing and coating was quite
uniform and the carpet has behaved very
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4— ¢ Same as No. 1 after test.”

5— ¢ Same as No. 3 after test.”
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well under traffic although construction
was done during the rainy scason.

The use of T. R. 0. for imprqving t;ho
adhesion of the hituminots surfacing with
the stabilised soil wearmg course  was
tried on field seale in about one furlm(])g
jength of a road. Ifor this purpose 1/0
T R 0. by weight of the bitumen \’\/‘(l(,\
incorporated in the hot })11}(1(»1‘ (M)If'l‘)‘)
hitumen) before spraying it for the i st
cont. 16 was observed that the st(ml(\
chippings spread over this adhered 'lllll(ﬁll
hotter and showed very f(xw loose  stones
as compared to those which were ﬂspr(\:\d
over the hituminous Jayer containing no
T.R. 0.

In view of these observations the 1. R. O.
can he wsed both as anti-strippimg agent

(Conlinued from page 1?2)

Soil mechanics  theory —covers many
aspects of the detailed design of founda-
tions and their interaction with the soil.
Probably the most important feature of
foundation design which has been substva.‘n]-
tially improved 1 that conccrne_d with
settlement under load. In many circums-
tances it is now possible to predict the
order of settlement to bo cxpected under
load both immediate and long term, :m(l' to
design the bridge accordingly. This a‘pl‘).hed
not only to the foundations of the bridge
structure but also to the app‘roavch embank-
ments whose interaction W_’lth abutments
can now be better a,ppre.cmted ‘(mdlwhoso
stability can he more readily assessec.

i i i lifferent

When comparing bridges In ¢
countries and districts the influence that
foundation conditions have on the structural
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as well as for improving the adhesion bet-
ween the bitumen binder and the stabilised
soil wearing course.
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forms is not always realised. TUnless the
ground is particularly suitable the designer
generally  endeavours to reduce lateral
forees to a minimum and beam structures
are generally employed to avoid this diffi-
culty with foundations. In some French
bridges built since the war there have heen
designs which envisage the interaction of
structure and ground in providing fixity and
portal action allowance being made for
adjustment by jacking, but general accep-
tance of this type of approach to foundatior
work is in the author’s opinion rathe:
unlikely as it places a great onus on the
maintaining authority in respect of matter:
vital to the security of the structures.

(To be continued)

{From *“ Roads and Road Construction’
February 1960.)
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Construction Techniques

THE plant and construction techniques

used in lean concrete and soil-cement
work, with one exception, do not differ
greatly. When a borrow pit is used to
provide the material for soil-cement, the
congtruction methods wsed are very similar
to those for lean concrete. The exception
arises with the mix-in-place method of soil-
cement construction. Here it is necessary
to use specialised plant in order, firstly,
to break up the soil, and secondly to mix
in the cement and water with that soil.
In order to simplify consideration of the
rarious stages in construction, the processes
will be dealt with separately.

Choice of Mixing Plant

Normal concrete mixers have been used for
the majority of lean concrete work. A wide
range of mixers is available and selection
is made by consideration of the size of the
work and the output required. A mini-
mum of about 20 cu. yds. of concrete per
hour is desirable for road work if men
and compaction plant are to be employed
with efficiency. Smaller work is, of
course, often executed, whilst at the other
end of the scale 300-600 tons of material
can quite readily be laid daily with one
mechanical paver-spreader. The choice
of mixer when a ‘* soily ”’ material is being
used in soil-cement, requires some care.
Paddle type, pan type or continuous
mixers are more efficient in mixing small
quantities of cement into soils containing
high proportions of fine material. Practi-
cally all the work done in Britain has
used batching by weight, as this is so

much easier to control than  proportioning
by volume. Uniformity of mixing s of
prime importance,  particularly in o lean
concrete where the amounts of cement
used are quite small, hut no great difficulties
have been experienced in o this respeet.
Both ready  mixed conerete and transit
truck mixers have heen used with suceess
for lean concrete in appropriate eireum-
stances.  Fig 4 showsa batehing and mix-
ing plant used for a lean concrete road
hase in Glamorganshire,

Transporting and Spreading

No speeial precautions are necessary in
transporting mixed lean conerete or soil
cement; covers on lorries are desirable in
hot or drying weather and as a protection
against rain,  Hand spreading of lean con-
crete is extensively used because it is eco-
nomical and a gang of six men has success-
fully spread and levelled 160 cu. yds. of
concrete in a day. Bulldozers, graders,
concrete spreaders and bituminous pavers
have all been successfully used for sproad-
ing lean concrete or plant mixed soil
cement. Forms are commonly used to
retain the spread material, but in some
.aases the lean concrete and soil-cement
have been distributed over the formation
without the provision of any side restraint.
Pavements formed in this way tend to
suffer from lack of compaction at th_e
edges, but this may not be important if
the traffic is kept away from the pavement
edge by means of a kerb or other methods.
Generally speaking, the thinner the layer
of spread materinl, the more accurate 1s
the regularity of the finished surface.
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Fig. 4. A patching and mixing

plant for lean concrete used in a road base in Glamorganshite.

The completed dual carriageway bases can be seen in the foreground
e 2

Fig. 5. A 14 in. thic

Pavements with a compa(igie(%mit(;lii(fnoes:
to 9 in. are commonyy ZE .
?zfmylel}') Othe governing flimctor l;ecltr}ugm tl:i,
si i full comp
necessity to achieve oo
t. Fig. b sho
base of the pavement :
tll‘lie inr.m of lean concrete being laid 0{11 t{)le
London to Birmingham Motorway (}zh)th)é
mechanical paver. 1f & tm'albIWl  the
compaction equipment available sd‘
that full compaction can be achieved In
thicker layers and if the surface regulam}t\;
i on w
‘s satisfactory, there is no reas
lt‘;is ghould not be permitted. Precast con-

5

k lean concrete base being laid in two layers by mechanical
paver on the London to Birmingham Motorway

crete kerbs laid on concrete bases are
sometimes used to contain the spread
material and they have the advantage,
which is shared with forms, of making it
easier to obtain accurate surface levels.
Careful attention must be paid to the need
to provide sufficient surcharge in the
spread concrete or soil-cement to make
gure that the full compacted thickness is
obtained. The amount of this surcharge
is best determined by trial and error, but
it is usually about 25 per cent of the com-
pacted thickness for hand-spread material
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but less if a spreading machine ix used
which  does  some  compaction

during
spreading.

Compaction

Heavy smooth-wheeled rollers oy vibratory
plant can be used for compacting  loan
conerete and  xoil cement. Fight-ton
smooth-wheeled rollers and vibrating rollers
are wsual in Britain, sometimes used sepa
rately, but more often together, particularly
on large sites where output is important.
Fig. 6 shows soil-cement road

being com-

pacted by smooth-wheeled roller. and in
Fig. 8 a vibrating roller is being used on
an airfield base.  The compacted  thickness
in cach case is 6 in. to 7 in. Most specifi-
cations require that the lean conerete or
sotl-cement shall be compacted within two
hours of mixing, awd the greater the amount
of fine material in the mixture, the more
important it is that compaction should not
be delayed if loss of strength ix to be
avoided.  In practice, in  sibn density
measurments of lean concrote are not often
done asg a routine meagure, but it is impor-
tant that the compaction equipment should
cover every avea of the pavement for at
least 8 passes or such other number as trials
have shown to be necessary. Site densities

May 1960

of soil-cement are measured frequently at
least in the early stages of the work. the
sand replacement method  being the most
popular.  Control over moisture content or
raw material is exercised by tests carried
out at intervids as experience dictites

Joints

Na expansion or contraction joints are
formed i lean  conerete or  soit-cement
bases, but construction joints are made by
using a transverse form, extra carve being
taken to obtain full compaction this

Fig. 6.
Compacting a soil-cement
road base with an 8-ton

smooth wheeled roller.
Note white tape laid as
a guide to tractor operator
of 6 ft Howard single-
pass train

point.  Nmall surface bumps  sometimes
oceur in unsurfaced lean conerete and  soil-
cement due to expansion, particularly if the
bhase is laid in cooler weather,  These
bumps usually oceur at construction joints
and they are remedicd by removing  the
surphis and  loose material and replacing it
by new before swefacing. Figo T shows an
improvement.  scheme  in Monmouthshire
sarried out in lean conerete with a construe-
tion joint in the foreground.

Mix-in-Place Methods

Special British plant has been developed
for the mix-in-place method of soil-cement
construction. [t consists of four types : ()
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o multi-pass rotary cultivator, (l;) ;:;}t)ict}tl
wide single pass t:'zuu(of) (‘;q;‘lolllxl:t(;x; (e
- udes a compactor, (€) o b AU wide
:;’;r({;]_glll(» pass rotors, and ((l) pe(?erftlrmilc %;)11:t
rolled mechanical (zl'xltwutors (‘L.)Ol 1;11-1Vv
wide used for processing sma‘l.l or 1r.r;)g1qi;; Y
shaped arcas. The 4 ft and 6 ft 'th([e(;m(fgm;
pass machines include a mechanic (Ll o g ',nu
spreader, and the accompanying ( ltg{)p]fo?
weight compactor & l)lcpdmg l())'occs o
secondary mixing. The hrstl t,v;flo ]Onf,‘;bout
cquipment will process to a (f*,p 1 ° : bout
7 in., whilst the third has a (,d,']?(b(‘/l yn(ﬁg,t
roaching 12 in. The ¥nult1—puss{ ‘equfl}com ¢
will produce up to 1,800 sq. TT( 5. ‘omed Ef
leted pavement day. e s n,],em !
operation of the single-pass equllp 1 1{11;,
between 6 ft and 24 ft a minute. depending
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* regulate the thickness of soil before proces-

sing, no unprocessed soil will be trapped
hetween layers; it is, in any event, unlikely
that discontinuous layers of the natural
soil trapped between cement treated
material are detrimental.

Curing and Surfacing

The curing of lean concrete and soil-
coment i almost invariably carried out
using a bitumen or tar spray at the rate of
about 6 xq. vd. to one gallon. In multi-
layer work it is debatable whether it is
worthwhile curing the intermediate layers
with a bituminous spray because of the
plane of cleavage so formed, and the best
procedure is probably to lay the subsequent

. A road realignment carried out in lean concrete in Monmouthshire. A transverse
Fie. - f : js used at the commencement of the lean concrete which is placed
o;ntween precast concrete kerbs to the full width of the carriageway

the type of soil being workqd. Fig. 8
:;)llxlows a 1 }ft wide single pass train at ‘wofrk
at Guernsey Airport whilst Fig. 9is 0 a
gimilar train of equipment const{‘llc:ﬁlngas‘;
housing estate road. The large smgl ea I}))d X
machine will process all types of soi and :
variety of blades is available for 1t;;) rt nd
The smaller machines are very ro II;S a,f
are invaluable for smaller scale work or Olf‘
improvement schemes, €.§ w@eﬁén%o 13-
existing roads. The dropping well% A "
pactor 1s extremely efficient on & yples :
soil, but a final pass with a roller 18
desirable in order to remove ridges formed
by the weights.

No great difficulties arise in cqns’gructing
multi-layer ~pavements by me-m-place
machinery. Providing care 18 taken to

tayers as quickly as possible, preferably
before the material underneath has har-
dened fully.

As a temporary measure a surface dress-
ing of bituminous material with stone chips
is often used. Surfacings have varied in
thickness from 23 in. to 6 in. but 3 in. to 4
in. is common for main roads. In order
to avoid waste of surfacing material, it is
advantageous to finish the top surface of the
lean concrete or soil-cement with as much
accuracy as possible, In practice a tole-
rance within 2 in. under a 10 ft straight-
edge is quite reasonable to achieve. The
surfacing can be laid immediately the base
material is spread and compacted, or alter-
natively left to harden until the plant doing
the work does not cause any damage. 1In
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summer weather this will usually be 310 7
davs after construeting the hase. There i
no reason why the pavement should not
carry  traflic ax soon as the surfacing has
been Taid.

Opening, to Traffic

1t might be thought that as lean conerete
and soil-coment contain cement they would
require to be left untratticked for some days.
This, however, is not the case because of
the low moisture content of the  mixes.
Light construction  traflic  can usually bhe
permitted to use lean conerete or soil-cement
within three or four dayvs after laying, but
this period might have to be extended in
weather conditions which reduce the rate of
hardening of the material. Tt is gquite usual
to allow construction traflic, and occasion
ally public traftic, to run on unprotected

lean conerete and soil cement surfaces and
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Pavement Design

Cement bound hases are neither rigid nor
flexible and they  therefore present some
difficulty  from the point of view of pave
ment. thickness design. The most common
method i Britain of designing these hases
is to use the Californin Bearing Ratio
method,  Beeanse of their greater strength
and  elastic modulus, however, these  bases
have considerably better loadespread pro-
perties than other flexible haxe materials in_
common use, and therefore the thickness of
pavements  incorporating  cement hound
material has, in most cases, heen redueed
compared  with the normal (1B R. design
figures,  Although it is not possible to ghve
precise recommendations on the amount of
reduction permitted, there are indications
as to figures  that might be  used, For
example, plate loading tests by the Air
Ministry® have shown that the total thick-

Fig. %

The 4 ft wide single-pass Howard train constructing

a soil-cement runway at Guernsey Airport

experience  has shown that the material
suffers surprisingly  little damage conside-
ring its relatively low shear strength. 1 it
15 not desired for any reason, to lay the
finished surface immediately, the base course
can be used for traflic and the top course of
the surfacing latd later.  Lean conerete and
soil-cement  bases with surface  dressings
have been left exposed during the course of
a winter, and usually they suffer  little
damage. Some  shallow  surface  scaling
sometimes oceurs, and this should be  re-
moved before applying the surfacing.  On
the other hand lean concrete and soil-
cement bases have heen laid and surfaced
and opened to traffic all on the same day.

22

ness of pavements can he reduced by 30 per
cont of that given by the €. B, R, method
design, when the entire thickness of hase
and sub-base is cement stabilised material.

Although  there is no direct correlation
hetween  the effects produced by plate
hearing tests and those by repeated passes
of wheel loads, some engineers have applied
this 30 per cent reduction  factor  when
designing  lean  conerete and  soil-cement
hases for roads®, A second approach which
is sometimes used is to modify the recom-
mendations  for reinforced  concrete slab
design.  This is attractive because there is
some evidence that the performance of lean

Y May 1960
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Fig. 9. Construcring a housing
estate road in soil-cement
using the 4 ft wide Howard

single-pass train. Note
extent of bulking of

processed  soil-cement
prior to compaction

ot and soil cement bases, like rein- n.f k.now]odge 1t is prol?ab]y wise to set a
conerete and o Jahs, does not  greatly limit to the minimum thickness of lean con-
e ('m"(.wt; % h"‘llﬁ: value of the subgrade — crete or soil cement a‘ccm'd.ing to intensity
(1(‘})t‘ll({ 0'? 11](11(‘.‘“(')([:1‘!01{ : il;. to the thickness of  of traffic in order to provide a sufficient
.:2;]1;f(;ﬂ:(\‘(i\«(m‘(‘“% to allow for the o.miﬁs'}?_nl mass of material.
of reinforcement and for the 10\\'017(1"(1‘.% -l(i
and strength properties of the cement houn

Lean concrete and soil-cement have also
material, hax heen suggested,

heen used as a base for concrete slabs and
the Air Ministry have shown hy plate
loading tests that a 4 in. thickness of lean"
concrete base enables a reduction of up to
13 in. to be made in the thickness of
superimposed unreinforced  slabs.”  For
practical road purposes it is recommended
Table 1. that when a cement bound base is l.lsed the
. okness of surfacings are thickness of reinforced —or unreinforced
Minmum thie e oluce the tendency —concrete glabs laid on it should be reduced
desirable ovder t;)‘ ]_(, to be reproduced by 1in. compared with the thickness
for ¢ ]1(}:}% 111111;1112in;’:“5/‘\t the present stage required for normal”’ subgrades. ®, °
through the surk C A

Whichever method of designing the th;ck.;
ness of lean conerete  and sgll-(}f}n‘xz{{)ne;
adopted, it ix Huggcstm_l that Lh? ;u~f‘\ciné
of hase and of the bituminous .h:%lr n 8
should he not fess than the values give

TasLE 1.
Mini thickness of \ Minimum thickness of
N ! nim ickness : )
ensity of traffic. Number of h mlr‘x : i : o oto e s o
TY:?:E?:\?NTH 1vc~hicle.~x per day. surfacing (inches). \ coment base (inches).
| i
. 2 :
Tess than 450 2 ;
450-1500 ... 3 y
1500--3000 ... 4 s
More than 3000 4 K
Motorways ...
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Practical Performance of Lean
Concrete and Soil-Cement Bases

In practice some valuable advantages of
wsing lean conerete and soil-cement have
heen demonstrated. Not only do these bases
give excellent performance wnder traflie, but
once laid they protect the subgrade from
moisture changes, and alsofrom disturbance
by construction traftic 1 this arises hecause
they are impervious and robust.  Only a
small construction force is required and the
plant, except for that required for mix-in-
place soil-cement work, is in common uxe
by tocal authorities and contractors. The
permanent surfacing can be placed immedi-
ately after construetion, there heing noneed
to delay for several months as i frequently
necessary with other base materials inorder
to allow for preliminary compaction by
traffic. By making intelligent use of these
materials pavement congtruction has now
becoe a bad weather job rather than a
task to be left until the fine weather. Thus,
the more difficult carthworks part of road
construction can be earried out in the
summer, so spreading the work over a
longer period in the year. Once the sub-
grade soil has been covered with lean
concrete or soil-cement, even though  the
thickness be quite nominal, it hasx heen
proved by experience that contractors can
move about the site with plant and equip-

ment in all weathers without heing bogged
down,

Conclusion

Although exact figures are not available,
it iy apparent that cement bound hase
materials have in reeent years inereased in
popularity in Britain to a greater extent
than any other form of construction.  Much
remaing to he learned about the properties
and qualities of these materials, but in the
meantime highway and airficld engineers
are using them with o confidence which,
judging by the performance record, has not
been misplaced. Cement ix being incorpo-
rated into an ever increasing variety of
materials, and it 19 clear that our present

distinction between lean concrete and soil-

cement i8 some what artificial.  Both

materials are concrete by definition in so
far as they contain cement, and as experi-
ence increases, 30 they are merging the one
into the other. Their advantages can be
summarised by saying that they make use
of low grade, economical materials, and the
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M“y ]‘)(10

: s atability
resulting pavements  possess ““, stability

. . . gy enflic
demanded by modern igh intensity trafl

References

5. Martin, F. R. /\Mllc;\\‘y-l)u(y'Alf1_|°|:\

" Pavement Embodying Soil $l'.\h|l|§1ll(l‘(.)\!vi-
Proccedings of the Ins\ilulum.'(ﬂ I‘)|‘7~
Engineers, Vol 6. January April. .
621 pp. o ’

6. Permancnt  International Assu«;m‘lm'n)‘;c
Road Congresses. XIth  Congress BH \\W
lanciro-1959.  Question I, chmvl oy
Great Britain, Part A. London. Geort
White. 1959, 35 pp.

7. Martin, F.R. Concrete runways. I,"!'O_»:t\.
dings of the Mccting of lhc‘ Ii\\l:)h-
Development Group (Concrete anc Son
cement). held 17th October, 1936, l.()n%7
Cement and Concerete Association, 1927
6a pp. )

8. Department of scientific and lndgstll_dl
Rescarch. Road Rescarch l""‘h”"“‘,}!,y;
Road Rescarch, Road Note No. Wﬂ , “:—
design  thickness  of concrele  roads.
London, H.M.S,0. 1955, 7 pp. o

9. Cement  and  Conerete ./\SS()CI‘.llIUIIl]~
Concrete Roads ; 2 Stab Design. 1. ondon.
195y, 12 pp.

APPENDIN
Soil Cement Testing Procedure as _ll\‘it‘d
by Cement and Concrete Association.

. . e ATE
Notes - The following test stages \
involved:

(1) Sail Suitability Tesls. l’rt-lill!illzlr"_\"
{ests 1o establish whether soils art
cuitable  for  stahilisation with
cement.,

(2)  Main Tests Laboratory t(‘rﬂ.ﬂ'
carried ont on principal soil 1“\']‘)(’*
to provide information for design
and spectfication purposes.

Ry Uwiformity Tests. Laboratory l‘(‘.-“f“
on a larger number of small M)"l
samples to cheek \‘uli(lht“\' of matl
fest results to whole site,

(+)  Control Tests. Site tes(s to ensure
quality of work.

The Standard tests referred to helow are
contained in:

British Standard 812 Methods for 11(‘:‘
sampling and testing of mineral aggregaies
sands and fillers. »

British Standard 1377 : Mothods of €3
for woil classification and compaction.

edf
British Standard 1924 ¢ Methods of tes
for stabilised soils,

sport- i Yy V’CW
ansp rt COmnTuniCa“O“S Monlh] Revi
[ { & 2

SOIL SUITABILITY TESTS
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1. Ttew 9. Test

Test No. 1

For fine Measure
gt':tim‘d Jiquid limit

tohesive soils ] and plastic

limit.

Test No. 1

For soil other Sieve
than fine analysis.
;,rmin(_ul
cohesive.

. Purpose 1. Test details

|
|

5. Remarks

Liquid limit to Test  procedure lui(” Qoil can be processed if liquid
A9 b

. Qmm
asgens whether down in B.S. 1377,

soil  can  be \§
processo@ and s g ‘\
what 1t \ |
tions Ueley % SN
may he 0 1€ A
use of diffe

types of p];:n 3
1
Plastic limit?\{m
to detenﬁih\e
moisture ¢k}
tont at whick,
to process (veet s T - L
Control Tests). |

To discard soils| Weight sample and
which are un-j  sieve. ’
suitable be- “
canse of grad-

ing.

|
|
|

-~ &
J ‘~ . |
i |
o T !

Lo 0 \

S
&

1imit is below @

(097, —hy mix - in-place,

" gingle pass machine

or suitable central
plant mixer.

45%,—by mix-in-place,
multi pass
machine.

B.S.y Amount Limilation
siere, \ pressing
size |

Aoin. Less  Soil unsuit-

than able ow-

30%, ing to lack
of fine
material,

2 in. Less  Poor mate-
than rial. Will
43%; give por-
ous cons-
truction,
but may
be suita-
ble fo
sub-bhase.

2in. Less May dam

than age som
809, plant ur
less stone..

are  soft
or brittle.
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Test No. 2
All soils.

Unconfined
(Soil having ~— compressive
satisfied Test strengtl at

No. 1. T davs,

To test whether

soil will econo
micatly make
sound sl
cement.

() Nieve,

() Py oas speeitied in
PN I92 1 Nection
TWO, paras S
and b bt nlll) to
reich condition
.\‘]M-wiﬁwl m () be
[ow

(2) Moanre mosture
content s zpeci
ficdd in BN TO2 8,
Method 1 or i

throuah
in. BN sieve pe
jecting ol 2oil
retained,

A coment (ton,
of ortginal weight
of <011
sleving)

hefore

(3 Bring maoisture
content upto that
at plastic limit in
Coase of (‘lilH'\li\'(‘
<ol or for other
soils suceh thad
<ol hinds 7w hen

squeezed i the

hand .

(6) Prepare. cure and \
text 3 Lin, 2 |
dia. specimens m\
accordance  with
BN 1924 Seetion
THRERK, Method
7. for fine wgrained |
soils, for dynami |
cally umnputm\\
specimens, 1

(7) Tf the soil s Hkely
o conlain anorga-
nic  retardent to
the havdening  of
cement, andfor if,
the test results arve
low for the type of
soil,  they should
he repeated using
acement contain-

ing caleium  chlo-
ride, 28 - day
strength shonld

also he assessed,

117 day strength is 250 p.s A.
or nhove soil ix very  suita-
Ble, but it helow it s not
necosurily unsuitable. 1for
stanee, the use of cement
containing  caletum chlor
ride may bring strength to
the required level, or ade
quate  strength - may he
reached  after  a longer
period, oran some <-irt'\nn§-
tances ibmay be economt.
cal to use higher cement
confents.
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If soil passes suitability tests, proceed as follows :—

1. fem 2 Test

‘est No. 1

lationship.

Test No. 2 l'ncomincd

th at 7 days.

Test No. 3 | Tmmersion test.

Test No. 4 | Freezo-thaw test.

Dry density fmois-
ture content re-

cony-
pressive streng-

3. Purpose

To decide opti-, 1.
mum  moisture:
content.

No. 2 and on

\
\(l“()l' use in Test
‘ site)) 7}

4. Remarks

Add cement-——

10", (where suitability tests gave average

unconfined 7-day strengths of) be-
low 300 p.x.i.

%, (where suitability tests gave average

unconfined  7-dav

strengths of)
above 300 p.s.i.

2. Test procedure as laid down in B.S. 1924,
Section THREE, Method 4.

To determine: 1.

amount of conm- .
| ent required. 20,
1

30
D70,

Make five
‘ content.

Use 3 cement contents thus :—

10%,, 18Y%, (where soil suitability
tests gave average unconfined 7-day
strengths of) below 300 p.s.i.

71%, 109%, (where soil suitability
tests gave average unconfined 7-day
strengths of) above 300 p.s.i.
specimens

of cach cement

Test procedure as in B.S. 1924, section

| THREE, Mcthod 7—statically compacted

| specimens.

the optimum moisture content derived in
‘ Test No. 1.

Specimens to be made up at

4. If soil suitability tests indicated possible

ing

specimens at 28 days.

1‘ Determination of \

gion in water.

|
Determnmtlon of

Text procedure set out in B.S.
cffect of immer- \ TH

\

| . R

1 presence of agents which might retard
; hardening of cement, use cement contain-
I

calcium chloride, and crush some

1924, Section

REE, Method 8. Strength of im-

‘ mersed specimens to be not less than
809, of normal cured specimens.

Test procedure set out in B.S. 1924, Section
THRFE, Method 9.
pemmcns to be not less than 809 of

speumens cured normally and then im-
mersed in water.

Strength of frozen

resistance  of
. soil-cement  to
, damage by
frost.
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CONTROL TESTS

I
V. Test 20 Detad 3. Nofes ‘ . Frequeney
, _— S
Density. By sand rveplacementin Llirge contracts it is worth-

Frequently initiadly  then
spot cheeks if results satis-
factory,

method. See BN,
1924, Section
THRELR. Method 5.

while  constructing  test
pavements, and ascertain
ing the density which can
be achieved in the particu
lar soil with various types
of plant.

Moisture Oven drying— B.S.[Basic method,  Tn normal]| Frequently initinlly  then
content. 1024, Reetion]  eircumstances best method

THRER. Method 1 slmt ('h(-(-ks_;\s.n(-u-ss:lr'\'._
At : : Note 1t is important 1n
granular soils to process as
closely as possible to opti-
mum moisture content, sinee
strength will fall very rapidly
above or below  this point.
The number of tests depends
on the site and the homo-
geneity of the soil. The same
applies  to cohesive  s0ilx
where it s desirable to pro-
coss aloa moisture content
about 20, below plastie timit

and most accurate.
or The speedy meter ™ is ex-
cellent with fine granular
soils, can be used with elay,
but canuot be wged  with
medim and conrse grained
<oilx.

By - Speedy meter™

or

Rapid drying in co-

A rapid and reasonably acen
vered pan.

vate  wmethad  for medium
and coarse vrained soils,

Uneonfined | Control specimens |Speetmens are cither  taken
compressive made as work pro-|  from processed soil, com.
strengths. cecds, Lo test streng- pacted to same density ast

th at 7 days (andfor| that achieved in “(l(‘lllsif\'{

28 days) to controll test’™ above, cured n,n.(ll

guality of work. See crushed at 7 days (andjor

B.S. 1924 for test| 28 days) or cores are taken|

method. at 7 davs (andfor 28 (l:l_\'NH
and crushed.

Frequeney depends on size
and importance of |)|'ujm~t‘.

Matrimony was probably the first wnion to defy management.

Happiness is a perfume you cannot pour on others without getting a
few drops on yourself.

Emerson.
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HERE AND THERE

1. MORE NATIONAL HIGHWAYS

s conferred Table
In exercise of the p(w:.el.s (;)Il(f)(;l I;h(‘ _
hi 9y of section = \ —

. qub-section  (2) tion o - > — .
]I\,:\ t'hlll\lil Highways Act 1956 (48 of ]1.).)([)), Z gz . beseription of Nationa]

et ornm ’ ;¢ 2l re ne - el . AV
the Central Government  have d(.,( Lu(‘(‘ 1‘( 1(Y z AERD s
hip;h"v;l‘ys' specified in the table given DCIOW VE
to be National Highways: v

The highway connecting Agra.,
Jaipur, and Bikaner.
T id highways now declared to be vpur, _ ‘
The satd MELT Y fall be deemed to be 133 12 The  highway  connecting
N“’“f’fm‘} ngl;:zd}\"ch.e(\(ulc to the National Jabalpur, Bhopal and Biaora.
Sp'c(')m(‘( " \et, 1956, with the Serial  y3¢ 13 The Thighway  connecting
avs  Aet, 1956, O . . , : vy 16
‘}\iulﬁl:;:(lly and National Highway Numbet Sholapur and Chitradurga.
indicated in the table:

2. A VISIT TO LATIN AMERICA

@ A partyof
thirty British
architects and
cengineers tour-
ed Latin
America under
the auspices of
the Cement and
Concrete Asso-
ciation. Their
flying tour of
some ten thou-
sand miles took
in Sao Paulo,
Brasilia, Belo
Horizonte, Rio
de Janeiro,
Caracas  and
Mexico  City.
According  to
reports  there
was mnch dis-
cussion among
the members ax
to the most out-
standing fea-
tures of the
tour. Mr. Jack
Coia, a Glasgow
architect plum-
ped for the road
systems, ““Get
the roads
right,” he clai-
med, ‘“and the
city follows.”

A Junction near the Baseball Stadium
29



Transport-Communications Monthly Review

<

'%i.\d

o"‘.
e

ad
0'0
X

-w__..‘..
L oades 3

as .

The Centro Simon Bolivar provides for the throug
between and below office blocks with clevated
ways and under-ground parking for 1,600

He had been greatly impresse
centre of Caracas and the conception of
everflowing traffic under and around and
through the unit of tall-towered office
blocks, level and under-pass dual-carriaee
way roads, elevated pedestrian ways and
ramps, and underground parkin g garages that
make. up the famous Centre Simon Bolivar.
Also in Caracas his eye had been caught by
the helicoida) shopping centre now under
construction by private enterprise. Thig
scheme makes use of a rocky hill at the
intersection  of most of the main routes
to or around the city (a road system not as

d by the city
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h flow of trafljc

yet completed, but. very hold in conee

impressive with ity
viaducts and flyunders).
del KRoca Tarpeya ™ will
s winding to the top (up
separated), with saw-tooth
at every level, “outside’” as
very shop you

reinforced conerete
The “Helicoidea

have traffie ram
and down traftic
parking space
they put it,
\'i:‘aiting U, escalators
trians and separate 1,000 ear garage for
shop owners and employees.

X3 .
Roads and Road Constyuction”
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3. INGREASING TRAFFIC CALLS FOR ENLARGED HIGHWAY PROGRAMME

@® The need for an enlzyrgc(l highway
programme to provide for the mgreetsed fir)szl'hc
of the future was one of the .pomts made ));
the President of the Ipstitutlon of Mqu(c'l%d
Engineers, Mr, David VVa‘t:‘son‘, W[ /] ,.‘;
County Surveyer of W;L}'chks'hu(i, uion(
speech at an Institution dinner in sondon.
The Minister of Housing and Local (xOV‘(}‘,I‘.n;
ment, Mr. Henry Brooke, was the Chie
guest.

Mr. Watson, who was propgsing ‘Her
Majesty’s Ministers,” said the rapid advance-
ment in scientific discovery and technology
had had a very important impact on the work
of the Institution which consisted essentially
of applying in practice these discoveries,
particudarly the new techniques in soil
mechanics, prestressed concx:e’ce——a-‘nfl he
included traffic engineering, in addition to
work study and incentive bonuses. 'I"here
was no doubt that all these new techniques
would be used to an increasing extent.

We had got to devote much more of our
time to traffic engincering and to see that
the utmost advantage was taken of the
existing higway system. But trfmﬁ‘ic engi-
neering would only make a partial contri-
bution to our problems, and when we
thought that motor traffic was rising at a

constant rate of 8 per cent per annum, and
when we thought about the possibility of
the standard of living of this country being
doubled over the next 25 years, which
might well mean there would be one car per
family instead of one car for four
families at the present moment, there was
no doubt we would have to get down very
soon to embark on a very much enlarged
highway programme. This opened up vistas
of schemes on a scale probably not wit-
nessedd  since the days of the Roman
occupation,

On the subject of aesthetics, Mr. Watson
said in Warwickshire they were very proud
of their wide roadside verges, their hedge-
rows, their trees, their woodlands and
their spinneys, and they went to no end of
trouble in carrying out improvement
schemes to avoid ugly scars on the land-
scape. And he knew that these were the
views of his county surveyor colleagues in
just the same way as they were of his
colleagues in the municipalities, who also
had the added advantage of looking forward
to the prospect of workson quite a large
scale.

(From ““ The Surveyor and Municipal and
County FEngineer™ 19, March, 1960).

4. STRUCTURAL RESEARCHERS EVALUATE LIGHTWEIGHT
CONCRETE FOR ENDURING CONSTRUCTION

@ THE structural quality of Iighf:weight
concrete can readily be estimated in cons-
truction as a result of research findings with
various aggregates by the Texas Transpor-
tation Institute.

The research was conductefl for the Texas
Highway Department. It is descnbpd in
detail by Truman R. Jones, Jr., T J. Hl'I‘SCh,
and Henson X. Stephenson in a pr'mted
report entitled ¢ The Physical Properties of
Structural Quality Lightweight Aggregate
Concrete.”

The work was conducted mainly because
of the growing scarcity of sand and gravel
aggregates of conventional concrete necessi-
tating expensive hauling and because of the

interest in lightweight structures and
special designs creating a demand for
knowledge.

Since lightweight aggregates produced in
Texas are usually made of expanded clays
and shales, the research dealt with them,
Lightweight concrete made from these
aiggregates provided physical properties
data .

It was found that the ultimate compres-
sive strength will usually be equa. to or

better than that of good sand and gravel
concrete.

The modulus of rupture (beam break

discovered to be adequa ) was

te for structural
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quality conerete by normally making 500
pst at seven days of age but usually facking
in neeting Texas Highway Department
specifications for pavewent concrete (630
psi at seven days).  The tensile strength of
conerete made with xome of these expanded
elays and shales is limited by the teasile
strength of  the  aggregate, and after this
value s reached, lavge additions of cement
are  required  to effect small inereases i
tensile strength, the rescarch indieates,

A two-span, prestressed, precast, multiple-

beam bridge which was instrumented to
provide data.

In the concrete construc-
tion the Texas Highway Department used
sand and gravel in one span and expanded
shale in the othe:

The modulus of elasticity of lightweight
concrete  was  considerably  less than for
sand  and  gravel  concerete. This

low
modulus  ix due to the

low modutuy of
clasticity of the aggregate particles and this
property  will vary depending on the source

-

d.

® ONE of the most difficult highway
projects in Kurope is the autobahn now
under construction from Kufstein through
Innshruck and on up to Brenner Pass, in
southwestern Alpine Austria. Tt iy part of
the ambitious autobahn programme deseri-

Aay 1960

of raw waterial ind production provess. the
rescarchers foel,

The shrinkage of ightweight conerete
wis found to he greater than e good <ol
and eravel conerete. This i due to the
lower stifiness of modulus of elasticity of
the individual Hehtweight averegate par:
ticles, the work veveals,  As the cement
paste dries and shrinks, the low modualus
lightweight particles ave notas effeetive in
vestraining the shrinkage ax are the muceh
stiffer siliceous particles i <and anved ;_(!':l\'(‘l
conerete,

The creep of  structural  quality Jight
welght conerete under ac sustained compres-
ive Joad is usually about the same as
creep when using sand  and gravel the
wvesticators diseovered,  This is because
the larger portion of the ereep observed in
conerete s due to creep nnl)' in the coment
paste, it was learned

The initial plastic weight of the light-
welght conerete tested in this proyran
ranged from 96 pounds per eubic foot 1o
FEY pounds per cubie foot,

Variations i the hateh proportions which
affect. the quality  of  the cement paste
{cement content, slump, air, ete)) have the
same alitative  effeet on lightweight
conerete properties as ot convenfional sandd-
aravel conerete properties, it was farther
learned.

* , ' . . N \ .
(From “Teras I ngineering K periment
Ntation  News ™ Decombey 1959,

180 METER HIGH BRIDGE PLANNED FOR AUSTRIAN AUTOBAHN

3y
Pavn J.

[ ss*

bed by Dipl. Ing. Alois Seidl in WORLD
CONSTRUCTION, November, 1959,

Traversing an entirely new location the
new four-lane-divided highway will bo an
important link in the North-South connec-

* Testing Engineer, San Francisco Port Authority, San Francisco, reporting from a recent visit
to Austrian highway projects.
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The river Nill, a tributary of the [nn
which the Autobahn  section :
Brenner Pass route  follows,
crossed in several places.

Toanshruck-
has to be

The most spectacular project is the eros.
sing near Schoenberg. 1t necessitates  a
657 m long bridge, which is 180 m above
the Sill streambed. This bridge is Burope’s
highest, for which reason it was nzunud
Europe bridge. Tt s a six-span steel
structure  (S1-108-198-108-81-81 m),  sup-
ported by hollow reinforced conerete piers
built with slip forms. The deck width 1\
21.60 m consisting of a median strip2.40 m'
two roadways 8.10 m each, and sidcwulké
1.50 m. The roadways will be paved with
2 cm thickness of asphalt plant mix and a
2 em of asphalt mastic wearing sweface
Shown here ig & model of the bridge 1«‘()|:
height comparison, the famous St. §t‘(.sphom
Cathedral, Vienna (137 m), was sketched in‘

The section Innsbruck-Brenner Pass will
have a maximum grade of 5.3 per cent in
certain portions. The smallest radius s
400 m, except for the “hair-pin” curves
where it will be 130 m. Tt will be a (livido(i

May 1960

Bighway, cach roadway having o width of
710m. The T median stri [

. . e narrow median strip will be
]A)I;ml'(‘tl with bushes to shicld the driver
from houilhghtsnf ears in the opposite road-
Ivn‘_\. Where necessary metal harriers will
e uso(l: In some portions the two road-
ways will be at different elevations.

Becanse of the high altitude the engineers
anticipate danger of e formation on the
pavement.  For this reason it was deetded
to use o black asphaltic surfacing, which
being  more heat absorbent  from  sun’s
rays, will lessen the ieing.

"1'110 cross-section of the roadhed for this
h_l;.;nwa,y is ag follows: 10 em frost protee-
tive sand layers: 50 e frost protective
gravel 1 20 em bituminous gravel: b em
asphalt binder: 3 em asphalt. wearing sur-
face (rough texture): total 87 em,

1 . -
Ny ?(mﬂtnwm()n of the portion Innshruck-
Joe s ) 1
‘g(.lmnlmg anidd of the Burope bridge near
Schoenberg was started in 1959,

I!)((;l’()l)'(‘)m “World Construetion ™ February,

6. 2ND RESEARCH WORKERS CONFERENCE ON BUILDING MATERIALS

® The second Rescarch Workers Confe-
rence was held at the Central Building
Rescarch Institute, Roorkee from ll~l3t.ﬂ
April, 1960,

The Conference was attended by about
forty delegates from Research Tnstitutes
in the country and representatives of the
building industry. In order to increase the
utility of the conference and to give an
opportunity to the delegates for intensive
discussion the conference was limited, to
topies, eonnected with Building Malerials
only. '

The deleberations of the Conference were
conducted in the following Sessions.

Session 1. Heavy Clay Products
Qession 2. Cementitious Materials
Session 3. Concrete

Session 4. Heat & Sound Insulation
Sossion 5.

Paints & Painting
Organic Building Materials

o8

Session €

34

\PIOTIE] re . . .
Nession 7. Dissemination of Results of
desearch

L4}l N A} -
Ihe Conference was attended by about

1 delegates £ ilddi

. ates fr he 1

o d(.](,n,. Lo lfl‘mn th h)lul«lm;; imdustry and

o legates from the Research Institutions.
we  representatives from Govt.  Depart-

ments also attended the Conlerence.,

‘.Ilmugumt,ing the Conference, General
Sir H. Williams,  Director, ¢ B, R, 1
mnp!msiscd the role of the bu’ilfli}.lg 'nm't-m‘.i:
als industey and rescarch in meeting the
demands  of the ITTrd Plan, Thereafter
l‘)mc‘usslon Leaders appointed for different
Sesgions, reviewed  the present state  of
l{nowlcdgo in their respective fields  high-
lighting these problems that still require a
solution.  This was followed by a general
discussion of the thirty pz\.p(\.ré and a final
round-up by respective Chairmen,

(From aletter from the Asstb. Divector,

‘entral  Building  Rescareh  Institute,
Roorkee)
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7. POST GRADUATE

@ THE University of Roorkee wxllfhc
running the following 1’0sfo~grz}(luate Refre-
sher and short-term Speeial Courses 09{11-‘
mencing from September 1, 1960. Tl))'Otlbfg e(‘
particulars can be had trom the‘ irccl'm,
RRofresher  Gourses, University of Rookee,
T >
Roorkee, U. P
. e
(1) Three months’ Refresher Course
in Civil Kngineering comprising
of :
Part T—Canals, Tubewells  and
Soil Mechanics.

May 1960
REFRESHER COURSE

Part TI—Concrete Technology and
Structures, Hydrology, Flood Con-
trol and Dams.

(2) Four weeks’ Special Course in
“Heat Treatment of Metals™.

(3) Three months’ Speeial Course in
«Public Health Engineering for
Serving Engincers and Engineer-
ing Subordinates’.

(From a letter  from The Direclor, Re-

fresher  Courses, University of Roorkee,
Roorkee, U. )

8. CARS ARE HERE TO STAY

@ <MOTOR Cars are here to stay and we
have no option but to come to terms with

them.”

Mr,  Krnest Marples, Minister of Trans-
port, made this comment which Speak}ng in
London on Kebruary 22nd. .He said wS
must budget for 15 million vehicles by 1975
—fquite a lot.”

¢« In these crowded islands the combining
of an orderly flow of cars with tho ‘rctentlon
of our amenitics and the preservation (')f the
character of our cities  will 1)0 quite @
formidable task. "There i no simple soli-
tion or any magical formulac.

« Tt will not be solved by mnew r.oa‘d
cngineering alone, nor just by the 11;g§n10u:s
application of traftic ongmeermg tec uuque:
Tt is a problem of planning the cnvironent
of the community as & whole. It involves
architects, town planners, landscape
specinlists, engineers—Iin fact (ravefry
ingredient which goes into the creating ol &
community.

«We are setting up @ long-term study
group gimply and golely to prgbe into 1.;}10
future of our cities. We must find a design
for living in the last quarter of this
century.”

Mr. Marples said that two of the many
points  this study group will have to
consider are, first, future buildings must
provide for the off-street car parks their
own cars will need. «Traffic will never
flow if cars are dumped into a main street
and loft there all day.”

Segregation

«Second, the comprehensive planned
reconstruction of our cities must include
gome multi-level traffic circulation and the
segregation of the pedestrian from the
motorist. When a ton of steel moving at
30 miles an hour and 11 stone of flesh and
bones moving at 3 miles an hour share the
same surface, accidents must happen—and
the flesh and bones won’t win.

«« Perhaps in our busy shopping centres
the pavements could be lifted to the first
floor and cantilevered out. The existing
ground level pavement could then be used
to widen the existing road. Thus we could
have a wider road plus a safer place for
pedestrians at the same time.”

(From “ British Road Federation Bulletin,
March 1960.)
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ABSTRACTS

SAMPLING AND ANALYSIS OF
CONCRETE. Indian Standards Institu-
tion, New Delhi.

TESTING plays an  important role in

controlling the quality of cement con-
crete work. Systematic testing of the raw
materials for concrete as also of the
concrete, hoth while it 1s fresh and after it
has hardened, is an inseparable part of any
quality control programme for concrete. it
helps to achieve higher efficiency of the
materials used and greater assurance of the
performance of the concrete in regard to
both strength and durability. The test
methods used should be simpl;‘,, direet and
convenicent in their application.

With this  object in view, ISL  has
prepared  IS: 11991959 Methods  of
Sampling and Analysis of Conerete, which
provides a guide to sampling, analysis, and
determination of lincar changes of conerete.
Besides terminology ; the standard covers
sampling of fresh concrete in the field:
securing and preparing test specimens from
hardened concrete: tests for workability :
analysis  of  freshly mixed  conerete:
determination of weight per cubic metre
yield, cement factor and air content of
freshly mixed concrete: cement content of
hardened concrete; and determination of
changes in length on drying and wetting.

The standard published in English is
priced at Rs 7.50. Copies are available
from the office of the Indian Standards
Institution, ‘Manak Bhavan™ 9 Mathura
Road, New Delhi-1 and from its Branch
Offices located at Bombay, Caleutta and
Madras,

SURKHI FOR USE IN MORTAR
AND CONCRETE. Indian Standards
Institution.

THE Ingiizm Standarads Institution has
published IS : 1344-1959 Specification

36

for Surkhi for Use in Mortar and Concrete
which covers the manufacture and  the
physical and chemienl requirements of the
material. Tt lavs down  three tests for
t!l(‘,qlmlit‘.\' of Surk-hi, namely {or fineness,
lime reactivity and compressive strength.

ln. current. practice, Surkhi is generally
obtained ax a by-product of the brick
industry, by powdering  rejected  and
l»mkc_n bricks.  This is not always o good
practice, and <ome light has heen thrown
by recent rescarch work on the type of
raw material, the  degree of I)urnihg and
ﬂ’m fm‘cn(‘ssuf grinding for obtaining good
hur/.‘!u. It is the object of this standard
to give general guidance in manufacture
of Nurkhi on the hasis of these findings.
and t."() lay down requirements and tests
ensuring its suitability as a basie material
for structural - mortar and  conerete. As
additional guidance to manufacturers, an
appendix on the classification and identi-
fication of clay minerals and their thermal
changes  relevant to the manufacture of
surkhi has been ineluded.

tl‘h(» Standard  published in Boglish s
priced at Rs 3.00. Copics are available from
t‘l_w oftice of the Indian Standards Institu-
ti(m, ‘Manak Blhavan’, 9 Mathura Road,
New Delhi-1 and from its Branch Offices
located ot Bombay, Madras and Caleutta.

H‘IGHWAY PLLANNING IN THE
l?AbT. PRESENT AND FUTURE by
Edward H. Holmes' And John
T. Lynch. AM. ASCE, Bureau of
Pub!lc Roads, American Society of Givil
Engineers Transactions. Vol. 124, 1959.

HIGHWAY planning on a comprehensive

scale has been conducted jointly by the
Burcau of Public Roads, United States
Department of Commerce (BPR), and the

(Continued on page 44)
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LIST OF * INSDOCG TRANSLATIONS” AVAILABLE IN THE CENTRAL
ROAD RESEARCH INSTITUTE LIBRARY, NEW DELHI-20.

ARLANO (R.) -
Absorbing property of aggregates and s
nluu.‘!ur(mxent,\I 1314
Insdoc Trans. No. . R}
'l‘l:'u.nuln.tud from Rov. ch.‘ Routes ct des
Aerodromos 1933, 23 (259), 28-30. <006

ARIANO (R) .
Rules recommended for the construction of
motor roads. .

{oc Trans. No. 1730. . .
;g‘l:i(nos from Italiun from ‘Lo Strade, 19557,
= Ne a€ _94'
35, 135-46 and 188 S04

BALTHASAR (K.)

Magnesia Expansion. ] )

T;a.bns. fromI (terman from “ Tonindustrie-

Zeitung 1934°°,58 (16), 104-5.

m ¢

Tnsdoc T'rans, No. 719. -
BATTA(G) & PLENGER (R)

Production in a Pure State of the

Principal Constituents of portland cement.

Insdoe Trans. No. 1444 ) )

Trans. from ‘‘Revue Universelle desmines

19517.7 (9th Ser). 410-2.

Irench. <430

BAUER (Max.)

Contributions to the Geology of the Seychel-
les, especially to the knowledge of Laterite.
Inedoc Trans. Ne. 930. .
Trans. from German from ‘Neues ) |
Jatirbuch  fur Mineralogie, geologio uix
Paleaon-tologic 18987
2,163-219. 4513
BELYKH (I.N.) f f y
iti 0 active
offect of tho addition of suriaco
3nnggrials on the adhcrence of concrete to
horizontally laid armatures.

doe Trans. No. 1672. . i
'Ilflrzn(;c. from Russian from Stroitelnaya

Promyshl ennost 19547, II, 38-41.

3659
BISAIRIE (H.).
Soils of Madagascar.
Inadoc Trans. N.960. . :
Trans. from French from ‘“ Le Sol,
13, 200-221"". 1460

BOLOMEY (J.).
Determination of the .resistance of motors &
concretes t) compression
Ingdoe Tranw, No. 1968 W .
Trans. from French from ‘‘Bulletin
Technique de la Swisse Romande 1925,

79, 182-84"".
51, 126-33, 160-72; 18 -
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BORODACHEV (L.P.) & GARBER (M.R.).
Testing of the Automatic Asphalt spreader
D-164.

Insdoe T'rans. No. 1207
Trans, from Russian from ‘* Mekhanizatsiya
Stroitel ” stva 1950. 7 (11), 16, 19.

5030

BREYLR.

Classitication and Mechanical
Testin of Road making agygregates,
Insdoc Trans, No, 1328,
. Trans, from German from °** Strasse und
Autobahn. 1950, 1 (12), 25-29",
5012

BROOME (D.C.).

Physico-chemical properties of bitumen as
used in manufacture of mastic asphalt,
Insdue¢ Trans. No. Nil.

Trans, from “II International

Congress Asphalte, Rome, 19547,

7422
BRUININKWEERD (D.).
Traffic problems in the heart of
the city.
Insdoc Trans. No. 1854,
Trans, from Dutch from “‘Polytechnisch
Tijdschrift, (43/44. 45/46, 46/47)". V10,
770b-777b.
804b-807b.
83sh-841b.
7006

BUDNIKOV (P.P.),

Hydraulic properties of hydrothermically

treated clay and lime materials.

Insdoc Trans. No. 829.

Trans. from Russian from ‘“Doklady

Akademii Nauk USSR, 1951, 79 (1), 109-112"’,
3447

BUDNIKOV (P.P.) E.C.

Theory of acceleration of the production of

slli caceous building materials through the

addition of crystal-hydrates.

Insdoe Trans. No. 1632

Trans. from Russian from ‘*“Doklady

Akademii Nauk, U.S.S.R. 1952, 84, 1021-24",

5584
CAQUOT (A)).
Role of Inert Matter in Concrete.
Insdo¢ T'rans, No. 1969,
T'rans. from French from ‘‘Memoires de la
Societe des Ingenieurs Civils de France
1937,90(4), 562-82",

6647

CASTRO (A.D.) & MUROZ (M.G.).
Variations in atterbergs limits in eclayey
materials of lamin r structure as a function
of the saturating cation,

Insdoc I'rans. No. 1671.

Trans. from Spanish from ‘‘Anales de Edafo-
logiay Fisiologia

Veyetal 1954, 13, 1-8.”

5658
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CERESETO (A) & RTIO (A)
Some considerations on the
action of pozzuolan coments,
Insdoc Trans, No. 853,

Trans.  from ltalian from ““La Chimica
o L’Industria 1948, 30, 261-4.”

nature and the

3624
CHAFFARDON (M)
Distribution of binding materials by servo-
volumetric pump. )
Insdoe Trans, No. 1322,
Treaus, from Franch {rom *Rov, Cen,
Routes ot Aorodromes, 1950, 20 (218), 5354

5004
CHRISTOPHEL (L)
Latorites and thoeir utilisation as material for
road construction,
Insdog¢ Trans, No, 947.

Trans. from French from “Revue (fen. Routes
ot des Aerodromes 1949 (212), 38-40.”

3767
CIRILLI (V)

Solid Solution of Ve O L & ALO
Insdoc Trans, No. 1415, .
Traus. from Italian from

“Gazeotta Chimica Italiana 1050,
50, 347-51.”

Hl32
COOPER (W.W ) & CHARNES (A).
Simple exposition about the aims of linear
programming.
Insdoc Trans. No. 2077,
Trans. from Italian from ¢ L°
Industria Italia 1954, 3. 421-27.
T4
CROCE.
Neow road-strewing deviee,
Insdoe Trans. No. 1162,

Trans. from ¢ dStrassge und Autobahn 1952, 3
59-60 ", from German,

4596
DE KEYSER (W.L).
Method of Quantitative X=-ray crystallogra-

phic analysis of the Polymorphic transfor-
mation of siliva,

Insdoe Trauns. No. 1398,

Trans. from French from ¢ Silicates.
Industrials 1951, 16, 206-9."

128
DE QULERVAIN (1),
On the classification of rock material for road
paveruents,
Insdoc. Trans, No. 1435,
Trans. from German from ¢ Strasse und Vor-
kehr 1950, 36, 297-301.”
5133
DE RYCKER (M.).

Contribution to the study of the wetting of
minerals.

Insdoc Trans., No. 1430,

I rans. {rom Freneh from “Le

Technique Mouderne construction 1953, &,
388-91 "',

5139

38

May 1960
D VRIES (11 1),
Stabtlized gravol as road foundation,
Tuadoe Trans, No, 1805,
Trana. from Duteh from ** Bouw
bren Hang, 1055, 10, 961-3."
HURT

DECRLEUSEFOND (M) & RUMPLER (M),

Frrogularities in the sarface
thor measurements,
Insdoe Treans, No, 1139,

Trans, from Froneh from — Revuae,

Gen, des Route ot Acrodromes 10485 /5 (195),
IR-21",

of roads and

4752
DELARUE (J.).
Movement of capilluey water in soils el in
materialy,
Insdoc rans, No. 1674,
Trans, from  Freneh from ¢ Les Movements

do Veau eapilluiro Dans les  solsot les
watorinus’’

307D
DELARUE (J)
Study of Puddled carth coment in Moroceo.
Trans, from Fronch fram ¢ Reunion
des lnbs d Kasnin ot do Roeh,

Sur les Matorinux ot los Constract ions
(1954), 18, 24260

DOYEN (P).

Automobile taxation in Furopo.

Lnsdoc Trang. Na. 1072,

Travsn, from Fronch from * Rovue gonorale
des routes ot des Aerodromes 1953, 23,
(256), 31-42.

4507
DURTEZ (M.).

Combined effeets of Traffic & surroundings on

the hehaviour of floxible road & runwny sur-
facings,

Insdoe Prans, No, 1432,
Trans, from Fronch from ¢ Rovue.
Gen. Routes ot Acrodromos 1950, 20, 61-3"".
S35
DURIEZ (M.).

Contribution to the measurement of adhesive-

ness of Hydrocarbon compounds,
Insdoc Trana. No. 1431,

Trans. from Freneh from “ Revue.
Genorale des routes et des Aerodromes 1950,
20, 55-7"".
5140
DUTRON (1R.).

How to chooge n conerote composition, con-
tinuous or discontinuous grading.

High strength conorete.

Insdoce Trans, No. 1548,

Trans. from ¢ Techninche-Wotenchappetuk.
Tudschrift 1951, 10, 222-241.”

5440

(Continued on page 46)
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PUBLICATIONS ADDED TO THE
DURING MARCH AND

i by Cox, 13
ing of Experiments Dy L :
Il,)lalgnu\nﬁ pul)]ishod by John W llei\, (;\
Q(‘ms' Tne.. New vork & London,
Chapman & Hall Lid.

Introduction to prol\)lat;illitgf“"(hlﬁg]x;zr‘ 14
7 its applications VOl v Fel

:‘f:‘(‘i lpublli):)lu-(l hy Asin Publishing
House, Caleutta.

Bibliography of Hydrology in\llrlld.i“a
1936 to 1952 ])lll)liH]IO(l by the B inis-
try of N. R & 4. R., Central “f ater &
I"Bwor Commission Gove. of India.

i istics

Bulletin of Statis ,

?{2?;:;1‘1)]/)9& 1958 published by the
Department of Qtatisties, Kerala.

i i ing by Peck,
dation Engineering o ’
I;{,(?lllllrjl B and published by Asia 16
Publishing House, Calentta,

i ingi ing by Mam-
ndation Engineering b e
YI:I(())::G Ralt and published by Odhams 17
'I’ross‘Ltd,, Long Acre, TLondon.

Engineering Structural Faih\xrg)s s
by Odhams Press Lad., Long Acre, 8.
London.

&
-stressed Concrete Theory
%Ziiz;e\>v Fvans R.H & Ben)n‘et‘ti, 19.
1. W, and published Dy Odhams Press,
Ltd., Loug Acre, London.

ia’ i An ac-
idsing India’s Rivers K
Icss\lm% (f)gf the Bridges built und‘er 20.
the 1st & 2nd Five Year Plan by
Tndian Roads Congress.

i ” h Shell
“ Bitumen’ by Burma
OlBiullgtorage & Distrlbutmg Co.
of India Ltd, Ballard  Kstato,
Bombay-1.

Report of the wor:king GroupDog 99,
Co-operative farmmgf V&l).ml!;“mi‘;
1959 by Ministry © ) nit;
Developtbrllent and  Co-operation, Govt.

of India.

ili i i Vol. XIV—
Militar Engineering -
Concretg Part 11, Remfprced Con 04
crete Part Il Reinforcegl Co’ncrete .
design 1950 by Her Majesty’s Sta-
tionery Office 1951.

21.

23.

89

VIdy 170V

ROADS WING LIBRARY
APRIL, 1960.

Military Engineering Vol. 111,
Part 111, Barley Bridgesqurmal
uses 1944 by Her Majesty’s Stationery
Oftice 1951,

1S-515-1959, Indian Standard Speci-
fication for Natural and Manu-
factured Aggregates for use in
mass concrete by TIndian Standards
Institution, Manak Bhavan, Mathura
Joad, New Delhi.

1S-965-1958 Equivalent Metric
Units for Scales; Dimensions and
Quantities in General Construction
work by Indian Standards Tnstitution,
Manak Bhavan, Mathura Road, New
Delhi.

Chamber’s Twentieth Century Dic-
tionery by Geddic William and publi-
shed by W. P. Chambers Ltd., London.

Annual Bulletin of Transport Sta-

tistics for Europe by United Nations
Publications.

Railroad Transportation and Public
Policy by Nelson James and printed
by Brooking Institution, Washington.

Industrial  Traffic Management
1953 by Metre, Thorman and pubhi-
shed by MeGraw Hill Book Company
New York, Toronto, London.

Regime Behaviours of Canals and
Rivers by Blench, T and published by
London, Butter Worths Sientific publi-
cations.

Ministry of Transport & Communi-
cations (Department of Trans-

port) Annual Report for the year
1959-60.

Highway Act, 1959 by Her Majesty’s
Stationery Office and printed by

Her Majesty’s  Stationery  Office,
London.

Hindustan Year Book and Who's
Who 1959 by Sarkar, S. C.

British Transport Policy by T. R.

Sargent and published by Oxford
TUniversity Press 1958,
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25.

26

31

32

33.

34

The FEconomics of Inland Trans-
port by Ao M. Milne and published
Sir Tsaac Pitman & Sons Lid,

White Paper on Indian States -
July 1958 by Manager of Govt. of
Indin Press, New Delhi,

IS: 516-1959 Mecthods of Tests for
Strength of Concrete published by
Indian  Standard  Institution, New
Dethi.

Indian Railways Schedule of di-
mensions B ft 6 in. Gauge 1939 by
Indian Railway Board.

Growth of Road Traffic in British
Overseas territories since 1946
(Road Research overseas Bulletin
No. 11) by Department of  Scientifie
and Industrial Besearch, Boad Research
Labhoratory 1960,

Engincering Classification of some
Western Higerison Soils, and their
Qualities in Road Buildings (Road
Research Overseas Bulletin No. 10)
by Department of Reeintific Induxtrial
Yesearch, Boad Researeh Laboratory
1960). '

The Engineer Buyers Guide by
Departiment of Seientifie and Tndustrial
zeseareh. Road

Yesearch  Labhoratory
1960,

Road Engineering by Leeming, 100 1.
and published by Constable & Com-
pany Ltd., London,

Building Design and Constitution
Vol. 1, 1939 by Sanucly Felig James
and Mamann. Conced  Wilson  and
published by Chapmans  Hall  Ltd.,
H. Henrietta Street W (1 20 1939,

Notes on Building Construction etc.
Part IIT and TV by Longman Green &
Co., London.

Foundations and Earth Pressure
hy Wollaston, ¥ Hyde published by
Longman Green & Co., London.

Fifth Congress on Theoretical and
Applied Mechanics University of
Roorkee 1959 and Symposium on
Non-Linear Physical Problems,
published by Longman Green & Co,
London,

3N

39

40

13

SE

46,

17.

40
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Symposium on Load Tests Bearing,
Capacity of Soils - Fifth  Aanual
Meeting  American  Society  for
Testing Materials  Special Techni-
cal - Publication No. 79 by Ameri-
can Socicty Tor testing materinls,

Punjab Public Works Department
Building and Roads Branch
Annual Report on the Working of
Building and  Roads Research
Laboratory. Karnal for the year
1956-57  published by the Punjab
Public Waorks Department Building and
Yoweds Braneh . Warnal,

Guide to Concrete Road Construct-
ion -Questions and Answers (2nd
Ed.) by Cement and Conerete Associa-
tion, Great Dritain,

Statutory Instrument 1959..-Road
:l‘rz\ffic and Vehicles Traffic Signs.
I'he Traffic (Ammendments) Re-
gulations, 1959 by Jler Majesty's
Stationery Office, o
Statutory Instrument 1958 No.
961 Wages Councils  The Wages
Regulations hy Her Majestyv's Statio-
nery Oftice. London,

soncrete Roads - 2 - Stab Design,
l‘hu‘,kncss & Joint by Conerete &
Conerete Associntion, London,

Concrete  Roads-- 4  Construction
Methpds by Conerete & Conerete
Association, London,

Broadway Series of Enginecering
Hand books  XVII- Stability of
Masonry & other structures of
earth & water by Sprague, Warnest 11,

Comm.ittec on Subordinate Legisla-
tor sixth and seventh reports
(Second Lok Sabha) Presented on
t‘he 9th Sept. 1954 by Lok Sabha
Secretariat, New Dellii,

Proceedings Symposium on Pres-
o Al

tressed Concrete hy Cement & (‘on-

erete Association, Australia,

Report of the Commission Linguist

on mipority (First Report) by Govt.
of Tndin Press, New Delhi, )

| runsporl-('t)mmuniczui(ms Monthly

48,

19.

53.

Review

Methods Generales d’ E%S‘dl L.et de
Controle en laboratorie Livdes
Measures Geometirque Lt Meconi-
ques by Hermila, Robert bu.

Investigation of Performance of
I?neumttic tyred Rollers 1n t.he
Compaction of soil—Road Resear ch
Technical paper No. 45_('195?)‘
published by London Her Majesty's
Stationery Office.

Report 1959-60—Ministry of Health
issued by the Ministry of Health.

Translation No. 3254—The Design
and Installation of Carriageway
markings of Federal Hig.hways (Die
Anordnung und ausfliecung bon
Fabrbabnmerkjerungen auf Bun-
desfernslussen) by Haller, I. ;Lllfl
published by INSDOC, National Physi-
cal Laboratory, Delhi.

Report 1959-60 Ministry of GCom-
munity Development & Co-opera-
tion.

Foundation of Structures (McyGraw)
Hill hy Dunbain. Clarence W. (;m(l
published by MeCraw Hill Book Com-
pany, Inco New York, London.

Structural Theory & Designs Y
Young, . McHardy and published by
Groshy Lockwood and Sons, Ltd.

May 1960

Tt
St

56. Proceedings of the first meeting of
Council
held at New Delhi on the 24th &
25th June, 1959 by Managoer Govt. of

Transport Development

India.

=1

St

Road Transport

Manager Govt, of India.

38. Pedestration Crossing (England &
Regulation
1959) & Statutory Instruments 1959.
No. 2296) Road Traffic & Vehicles
use of highways by Her Majesty’s

Wales) (Amendments

Stationery Office, London.

59. Translation No. 3337 Approaches
to the Fredrikstad Bridge (FRE-
DRIKSTADBROENS VIADUKT-
FAG) Translated from Damsh by

published by

Frandsen, AG and
INSDOC,

0. Translation No. 3259 Guide for the
Highways
LEIRAAD VOOR DE BE BAKEN-
ING VAH. RIJK SWEGEN (Trans-
lated from Dutch) published by

making of Nations

INSDOC.

<

I gronp of tiny tols were overheard discussing thelr arrival in this

hig world. T he versions 'li’.ﬂ""'”d S0

meachat.  Billy elaimed that Lis folks

had bowght hine in de partment store Tony said the stork brought him ;

Diana said the doctor had brought her.

Then « very tiny miss piped wp,

but rather modestly © My folks were oo poor to buy me; I was home

made .

Phe wise maw is one who constantly wonders afresh,

—Andre Gide.

41

Annual Report of the Registrar of
Newspapers for India by Indian
Information and Broadeasting MJO.

Reorganisation
Committee Report March 1957 by

1. Souvenir of the Silver Jubilee of
the Indian Roads Congress—1960.



the Andhr

Transport-Communications Monthly Review

May 1960

BUDGETS AND ADMINISTRATION REPORTS

ANDHRA PRADESH BUDGET FOR 1959-60

The following

extracts

velating vil works ‘ :
2 Praceds Budens g to civil works budget have heen
a Pradesh Budget Publications for the vear 1959 60

taken from

Revenue
| .
Aetunde | Bevised Budget
s mo U Bstimate  Bstimate
Heads 195758 1 580 9 (
3 j 195850 1959--60
(Bxin lakhs)
lents )

teceipts from workshops

Recoveries of expenditure

Transfer from Central Road Fund

Ferry receipts of the Highways Deptt.

Cirant from Govt. of

India

for

construetion

and development of State Ronds of Economie
or Inter-State importance,

Miscellancous

Deduct—refund

Expenditure

ORIGINAL WORKS

Buildings
Communications
REPAIRS
Buildings
Communications
Miscellaneous
Establishment
Tools and Plant
Urants-in-aid
Suspense
Miscellaneous

Deduct— recoveries

Total—30-Civil works

13.67

Ciross Total...

Net Total

Total...

42

L5 12.50
1.51 .00 3.00
39,92 24,60 2400
0h74 .
01 2.52 2.53
25.68 15.38
20.5() 17,44 17.76
75.85 87.18 80,17
(=) 060 (—y0.29 (=)ol
75.25 86.5¢) 50,06
13.05 17.95 20.09
17.22 150,19 169,59
3118, 36.54

3936

227 40

13,92
22010

3.46 3.46

12220 121 95 140.79

2 84 2355 20.42

22 17 83.93 79.74

(=) 19.02 2271 7.77
179.19

108.19 71695 709 88

(=) 87.92 (-)215.89 (—) 203.38

320,27

501.09

505.90

Transport-Communications Monthly Review May 1960
Capital outlay on civil works
! .
é Actuals | 1,‘@‘.”“’“ ?ll.dgef,
' 1957-5% | Lustimate  Estimate
Heads f  1958-59 1 1959-60
;' (Rs in lakhs)
ORIGINAL WORKS
Buildings 165.84 222.68 249 30
Communications 6.80 $8.09 136.46
Development works under Nizamsagar
etc. projects 2.43 10.34 10.65
Works under the C.1.B. 0.84 2.00 4.98
Establishment 7.55 5.81 6.31
Tools and Plant 5.00 9.00
Outlay in connection with the formation
of Andhra State 8.74 3.58 0.15
Micellancous 30.50
Add—Amount transferred from 50-Civil works
(State share of National Highways) 5.67 4.88
Establishment & Tools and Plant charges
trangferred from 50-Civil works on prorata
basis 26.73 10.58 10.58
Suspense (—)0.28
. Total...  249.15 35465 43161
Deduct—Central assistance for Schemes spon-
sored by the Government of India (=) 12.70 (=) 12.70
Total 24915 341.95 418.91
Receipts from taxes on vehicles, etc.
Receipts under the TIndian Motor Vehicles Act 40.78 25.91 25.91
Receipts under the Madras Motor Taxation
Act 192.95 251.76 251.76
Other receipts 2.12 2.52 2.52
Motor spirit tax 69.40 87.39 85.93
Deduct—refunds (=)L19 (-)L10 (=) 1.10
Total.. 30406 36648 30509
43
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S. No. Joh No. Name of work 1\1{)()11111&
(Rs in lakhs)

Transport-Communications Montily Review May 1960

MADRAS

10, 2196-MD-7 Upgrading  Punmam  Pugalur Road - National

Highwayv No. 7~ mile HJ2-5. 0453

UTTAR PRADESH

1. 2197-UP-2 Raising submerged portion of A 1. Yoad, N.

H. No. 2 in Manipuri Distt. miles 36, 37, 38,

30, 41, 42, 46, & 47 7.05
12, 2214.UP-2 Widen'ing to two lane trafic Kanpur-Allahabad

section miles H66-593, National Highwayv No. 2. 15.33

WEST BENGAL

13, 2195-BG-34  Construction of culverts below 200" span from 0

to 3}«1 mi}(\, of ‘Rm‘lmmporo—Pm;;lnnm,thgunj Nec,

of N.H. No. 34 in the district of Murshidabad, 1.36
14, 2216-BG-2 Improvement to the Gl Road—-National High-

way No. 2, (widening and resectioning) from

mile 90 to 93, 543

(Continued from page 38)

ELLERT (S.).

Concrete roads from a technical & economie
view-point.
Insdoc Trans. No, 1507.
Trans. from Danish from * Beton
Teknik, Copenhagen 1950, {6 (4) 110-18",
5655
EITEL (W.).

Llectron microscope & its application to
coramic problems,

Insdoe Trans. No. 834.

Trans. from CGerman from ¢ Berichte der
Deutechen Keramischen Gosellschaft 1943,
24(2), 37-53".

3577
ELKOUBY (J).

Traffic in cities.

Insdoc Tran~. No. 1735.

Trans from Krench from *‘ Urbanisme 1955,
24, 4-11"".

H6U9

ENDELL (K.) HOFFMANN (U G DI~
FRAU (12), (U.) & MAEGDE
On the nature of the argillaceous portion of

raw materials  in  the
industry,
Insdoe Trans. No. 861.

I'rans rom Cie rman fl()lll ‘“Zomo 1935, 24
{14 f € mont ’
(40), ‘)2')-33-

Gorman  cement

3687
ERICSSON (E.).

Damages to rond surfaces
Insdoc Trans. Na. 2045,
'l'yuns._fromr *“Svenska Vagforeningons.
I‘l;llsl)(rll{t_.,’,l\ungsgutam (Swedish) 1949, 36 (3),
- ar .
7466
EWALDSEN (H.).
Soil cement in Basements and Foundations.
Insdoe Prans. No., 1508,
Trans. from Danish from * Bekon.
Teknik 1951, 17(1), 1521,
al74
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Wherever on earth you are going

a 'Jeep' is an asset 1

in any town or city...

...there’s no limit to the manoeuverability of the Willys Jeep.
You can easily take a turn around in the minimum of space.
Negotiate any bend with the utmost case. You are

as much at home on wet, slippery roads or water.logged
by-lanes as on good, surfuced roads with

the Willys Jeep—the waorld"s higgest little vehicle.

call on your Willys Jeep dealer. He is specially trained i
{0 solve your Iransportation and maintenance problems, :
and equipper to supply you with factory-approved
genuine spare parts thraughout the

long life of your Willys Jeep vehicles.

Progressively manufactured in India by

MAHINDRA & MAHINDRA LTD.

Bombay ¢ Calcutta * Dethi « Madras

Authorised dealers;

Automotive Manufacturers Private Ltd,, Sccunder.abad ¢+ Cama Motors Pvt. Ltd. Ahmedabad * Ghatage &
Patl), Xolhapur ° Garapati Garage (1959), Vi;ayawad; -. Hirakud Automobiles, Sambalpur ¢+ Inland &
Overseas Enterprises, Calcutta (For Bhutan, Nepal & Sikkim) * lndh_ Garage, Madras * India Garage,
” tare ¢ J. & Kashmir Motor Corporation, Jammu Tawi (Kashmir State) * Jadwet Trading Co., Port
Blair, (Andamans) °* Lawly Sen & Co., Patna * Metro Motors, Bombay Melro Motors (Kathiawar) Pet,
Ltd., Rajkot * Narsin Automobiles, Lucknow ° Narbheram & Co., Prvt. Ltd,, Jamshedpur * Pataatk & Co.,
Cuttack * Provincial Automobile Co., Nagpur * Provincial Au('omohilcs (MP), Durg - Silver Jublles Motors
Prt. Ltd., Poona ¢ Senghl Brothers (Indore) Pvt. Ltd., Indore City * S.upume Motors Prt, L.td., Delhi (Branch:
Chandigarh) * T. V. Sundram Tyengar & Sons, Pvt. Ltd., Madura} * United Motors of Rajasthen, Jeipur
Walford Transport Ltd., Calcutta (Branches : Dibrugarh & Siliguri)

il

PSHING

Please mention this journal when replying to advertisements.
v
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The Choice of Leading no trouble at all...
BITUMEN

Diesel Fleet Owners
EMULSION

[-4
<4
o
)
k]

... in one easy
application

Bitumen emulsions are effi-
cient and economical for
surface dressing,  premix
work and soil stabilization.
They require no heating.
Hence — no fire hazard ... no
annoying smoke ... no heat-
ing equipment. Just open the
drum and you're ready to
start work. Bitumen emul-
sions are specially suitable
for repair work, and factory
and residential roads.

FUEL
INJECTION
EQUIPMENT

. WORLD FAMOUS BOSCH (GERMAN) QUALITY

7

MOTOR INDUSTRIES CO..LTD. 7 »D U
, BANGALORE. SHALIMAR TAR PRODUCTS (1935) LIMITED

Soles Houses ot~ CALCUTTA o DELHI o BOMBAY ¢ LUCKNOW ¢ CHANDIGARH

BOMBAY.2 : 41, Queen’s Road .
CALCUTTA-16 . 77-B. Park Street Agents: The Bombay Co. Private Ltd,, Madras | ¢ R.C, Abrol & Co, (Private} Ltd., New Delhi |

MADRAS-2 1155, Mount Road E
NEW DELHI-1 . Ghazabad Engg Co.Ltd . 44, Janpath '

Please mention this journal when replying to advertisements

Please mention this journal when replying to advertisements. vii
vi
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* ° "EMU’ Coaches manufactured by
H t C h Messrs. Hitachi Ltd. and supplied
I a l / vto the Western Railway,

A leading manufacturer of
f railway rolling stock including

‘ o electric locomotives Hitachi Ltd.,
Indian

«

Tokyo, Japan, also manufacture
a large range of heavy

Railways electrical equipment.

\T

© Pleturesque «Maring,’
Madras. This was
laid in November 1952
with modern Hotmix
Asphaltic Concrete
N )

v MAIN PRODUCTS:

Electric Locomotives; Electric Multiple Unit Coaches;
Steam, Diesel-Electric and Diesel-Hydraulic Locos; Passenger
Coaches, Wagons; Hydro-Electric and Thermal Power
Plants and Transformers of the largest size; H.T. & L.T.

Burmah=Shell for be

Switchgear, Substation Equipment; Electric : .
Overhead Travelling Cranes. Modern flexible blacktop roads are easy Wl
durable, non-skid and tough. They can™Wg

@ !g-g ;! * Led,. made with Mexphalte and Shelmac marketed

by Burmahi-Shell.

Sole Agents in India:

iam JaCks tf CO.Ltd. _..in India’s life and part of it ~

(Incorporated in Englond. Liability of Members Linnted

Calcutta Bombay Madras New Delht

wijc-17 r - .
e

— I Please mention this journal when replying to advertisements
Pleasc mention this journal when replying to advertisements. :

viii



TGO CORMURTEAtions MORTHly KR~ ~——(erNo-MTHE ™~ May 1960

]

~ THE ANSWER TO YOUR ROAD
- CONSTRUCTION PROBLEM

BRITANNIA - MARSHALL STEAM ROAD ROLLER

Ever popular and Efficient Road
Roller indigenously manufactured by -
THE BRITANNIA ENGINEERING Y.

CO. LTD. TITAGHUR to the
MARSHALL Design. ‘

BRITAHIA-ROAD-MARSHALL DIESEL ROAD ROLLER |

_ Reliable, Robust and Economical
. Road Rollers indigenously manu-
factured by THE BRITANNIA
ENGINEERING CO. LTD.

TITAGHUR to the MARSHALL
Design.

MARSHALL,SONS & CO.
(INDA) LTD.

33/1, Netajt Sublas Road, Calcutta,

Marshalls Bullding, Pattard Road, Bombay.

Marshalls Building, 9, §s6and Line Besch, Madras.
Marshall House, Hsnifan Road, New Dethl.

¥
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