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FOR SALE
“BRIDGING INDIA’S RIVERS”

A very useful guide for road and bridge engineers
giving an account of fifty major road bridges built
in India during the First and Second Five Year Plans.

Illustrated with Photographs and Drawings.

256 pages, size 9" x 11" — Price Rs 7 (including
postage).

A limited number of copies are available. Those

interested may apply at once to the SECRETARY, INDIAN
ROADS CONGRESS, JAMNAGAR HOUSE, MANSINGH
ROAD, NEW DELHI-2.

Copies will be sent by V.P.P.
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High-power four-cylinder 60 BHP diesel engine ¢
Capacity 4 cu.metres * Max. payload 6 tons
Hydraulic four-wheel brakes

ACTUAL USERS!

Payment in nan-covertible Rupees according to the
Indo-Hungarian Trade Agreement.

HUNGARIAN TRADING CD"PANY !OR MOTOR VEHICLES
BUDAPEST 62 ¢ P, O. 8, 249 - HUNGARY

AGENTS: MESSRS W!LLCQX (BUCKWELL-INDIA) PRIVATE LTD

32, NAJAFGARH ROAD, NEWY OELHI 15
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Fargo diesel trucks are doing more than their fair share
E M u LSl 0 N of work at projects because of their rugged

construction and ability to carry more loads

om

WW/////////////////////////W

...for.work at national projects %

N\

MANNNANN

N

at less cost per trip. No matter what the load and

however tough the going, they are first-class for

service, performance and economy
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AUTOMOBILES LTD.
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Bicumen 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.
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SOIL STABILIZATION IN THE CONSTRUCTION
OF RURAL ROADS

By

Geora GREISs, Oberregierungsforstrat (Ansbach)

TRANSPORT problems have moved deci-

sively to the fore in the programmes of
modernization and reorganization of West
German agriculture and forestry. Only a
comparatively short period of time was
necessary to introduce modern techniques
into agricultural enterprises and farms, to
intensify them, and to supply the most
modern machinery and equipment. It is now
imperative to make an efficient road system
available so that this machinery and
equipment may be used economically, and
agricultural and forestry products easily
transported.

The road network already in existence no
longer fulfils present-day demands and
must, therefore, be enlarged. At the same
time, many new roads will have to be built
in regions which have been neglected up
to now. After these road building mea-
sures have been carried out, the entire
system will have to be constantly main-
tained and further improved. European
cconomic integration means that the various
road building programmes must be put into
effect and completed within a very short
period of time. Other important conside-
rations are the limited profits of agriculture
and forestry, which allow only limited
investments, and the steady decline in avail-
able manpower.

The main problems in the constructionof
rural roads and farm tracks, are first, that
such roads are normally used by light traffic
and carry their heaviest loads only during

short, seasonal periods and second, they
must be inexpensive to build. )

~ Tt is obvious from the beginning that the
impending road building programmes can
never be finished in time if the old
commonly used, largely manual buildiné
methods are employed (hand-packed core,
crushed rock or gravel surfaces). Increasing
modernization and mechanization in road
construction are inevitable. On the other
hand, excessive demands in road building
should be avoided, and, for the time being
at least, the predominant aim should be the
building of a reasonable road and farm
track network, extending to the remotest
field, and which, as a result of continuous
maintenance, will later be improved and
gradually stabilized, as necessary. Basic
congiderations also show that economical
maintenance, is of greater importance for

gecondary roads and paths than high qua-
lity construction.

The trend toward increased mechaniza-
tion of road building leads naturally to a
corressponding change-over to new construe- -

1 3
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tion methods, and to implying soil stabiliza-
tion. The tests carried out in soil stabili-
zation in West Germany have shown that
this modern road building technique not
only makes the desired saving in man-
power and acceleration of the building speed
possible, but also brings about considerable
structural improvements which are advan-
tageous for rural road building.

1. As a rule, the soil found in the road
strip or in the vicinity of the construction
site—with the exception of organic soil—
can now be used as building material. Soil
which up to now has been considered unusa-
ble, such as silt and clay soil, can be stabi-
lized to form a foundation (sub-soil) able
to support loads, by adding improving soil
material or specific binders, or it can be
made passable for construction traffic at
least. Thus, the high cost of the removal
of such soil from the road construction site

August 1960

is avoided as well as that  incurred for
dewatering  the road bed soil, which is
necessary in most cases especially for the
transport of frost-resistant sub-base mate-
rial. The construction work starts with the
building of an embankment—-like “ grader
profile”  which from the beginning, in
contrast to the roadbed excavation, results
in lifting the road above terrain level and
so creates the hest possible pre-requisite for
& maximum overall drainage of the road
structure, The drainage problem plays a
decisive part in the construction of rural
roads because these seeondary roads are
endangered much less by the effects of
traffic loads than by the effects of rain-water
and ground water.

2. The solidified sub-soil of the less used
farm tracks can also be used without
danger as a roadway. For heavier loads

3

1. Shaped earth farm track made of sandy-
(built in 1954)

silty clay, compacted by layered construction only

2. Clay-bound wind-blown sand with improved grain (built in 1955)

3. Mechanically compacted farm track (built in 1956)
4. Mechanically compacted forest road (built in 1958)
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5. Sheeps-foot roller on highly-plastic clay soil

Soil mixer

9

8. Mechanically compacted sand wearing course on lime-stabilized, highly-plastic clay ; the
slope of the bench and ditches biologically solidified (built in 1959)

9. Mixing Portland cement into sand course on peaty soil

and traffic, depending upon requirements,
construction can be strengthened by addi-
tional binders, or by placing base courses
or road surfaces, when a step-by-step
construction at certain intervals is often
advisable. The properties can be varied
depending upon the anticipated weight of
traffic, a fact which in every case allows
for economical adaptation to the minimum
demands and so leads to considerable
overall savings in costs.

3. A great advantage of stabilization is
that it results in flexible structures made
of compacted granular skeletons with few
hollow spaces. Due to their optimum
pressure distribution they are able to absorb
elastically comparatively high dynamic load
effects even with limited dimensions, and
to compensate any weakness in the load

hearing capacities of the natural sub-soil.
The flexible characteristics of such struc-
tures make it possible even for roads with-
out a costly sub-base to be temporarily
used by the heaviest loads.

4. Another advantage of stabilizing
methods, used with the most up-to-date
building machinery and equipment, especi-
ally with the help of the levelling effect of
motor graders, is that water-repellent road
surface profiles of outstanding evenness can
be built and continuously maintained. This
ig a decisive factor in the life duration of a
rural road because every deformation of the
surface stores rain-water and as a result of
the mcreased load pressure, further damage
is caused. One of the reasons why the com-
monly used macadam surfacing is unsatis-
factory for fast traffic is that the pot-holes,
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7
7. Mixing quicklime into heavy clay soil

which are made fairly quickly in such
surfaces, can be repaired only by manual
work and thus, the evenness is impaired. It
would be much too costly, however, to
protect every secondary road or farm track
with a bituminous surface, apart from the
fact that inexpensive maintenance is
possible only where sufficient traffic density
is maintained. |

The practical results of stabilizing tests
made in rural road building can be summa-
rized as followy :—

1. With the exception of organic soil,
all types of soil can be stabilized. Organic
soils (peat, peaty soil, bog, humus) are
suitably covered with stabilizing layers of
soil.

For secondary farm tracks, purely mecha-
nical stabilization consisting of usable soil
mixtures generally suffices. In the case of
difficult soil conditions (fine-grained soil in

the range of silt and clay), it is advantage-
ous to improve the sub-base by using
binders 50 that in the first instance, certain
types of calcium or sulphite soluti(yms may
be used, which are secured against under-
washing by adding chemicals. Equally-
grained fine sand and coarse silt can be
improved by adding fillers. Mechanically
stabilized road surfacing can be maintained
mechanically if it does not contain grains
larger than about 25 mm.

For heavier loads or traffic (main farm
tracks, public rural roads) a stronger con-
struction is necessary. Base courses con-
sisting of clay-bound, bituminous or largely
hydraulic-bound grain  skelotons must be
placed on the stabilized sub-buse, or addi-
tional binders mugst he mixed ’into the
prepared sub-soil in order to ensure the

necessary load bearing c: i ; it
mixing dopth. g capacity with suitable
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Far course-grained soil (sand, gravel,
crnshed stone) tar and bitumen binders,
cold or hot-laid are suitable as well as
largely-hydraulic binders for instance Port-
land cement. Efficient base courses can be
made of fine-grained soil (silt, clay) if, after
preliminary treatment with calcium, addi-
tional largely-hydraulic or bituminous bin-
ders are mixed in.

Clay-bound or bituminous surfacing 1=
usually necessary for these base courses,
with the exception of some. such as hot
hituminous mixtures,

Clay-bound (mechanically laid) surfaces
are the least costly to produce. Judging by
experience so far, they are adequate, with
conscicntious care and maintenance, for
secondary rural roads carrying limited
traflic and also for a comparatively large
number of agricultural farm tracks. The
material required for them (well—gmdt_myed
sand, siliceous sand or chip-containing
crushed stone with a proportion of binding

10

12
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clay) must be sclected with special eare. It
is also advisable to have the top surfaces of
equal thickness for long distances so that
mechanical maintenance can be carried not
under uniform conditions as economically
as possible.  Generally, for normally used
roads, re-compaction by a pneumatic-tyred
roller at least once a year, shortly before
the drying of the road surface after snow
melts or after a prolonged rain period,
proves to he sufficient. Much greater defor-
mations which ecannot be levelled and
vepaired by a pncumatic-tyred roller, are
eliminated by means of a grader blade or,
still more satisfactorily in most cases, by
regular roughening of the surface with
iron rake teethattached to the grader blade,
followed by pneumatic-tyred roller compac-
tion. Tn the case of certain isolated defor-
mations, it is advisable to carry out repairs
with an iron hand rake and small vibrating
devices. Dirt can be removed with a grader
blade. Worn surface material must be
replaced promptly.

13

10. Cement-solidified silt soil with a mechanically-produced sand wearing course (built in 1958)
11. Double bituminous surface treatment in mechanically-stabilized flexible base course

(built in 1955)

12. Hot-laid, plant-mixed bituminous surface on a public forest road (built in 1959)
13. Light motor grader in the course .of maintenance work on road profile

7
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1.
maintenance work
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Roughening of a sand wearing course with a toothed grader blade during continuvus

15, Pneumatic-tyred rolier in the course of final compaction (maintenance work)

16
16, Field laboratory

Bituminous surfaces are used wherever
heavier loads and traffic are encountered
It must be remembered that such surf;lvco;
are used only when traflic is suﬂ‘iciontl;'
heavy, which seldom is the case on single-
lane 'fm‘m tracks.  Moreover, close-textured
wearing courses demand a perfect sub-base
because they prevent the ¢ hreathing » ;)f
the road structure and can canse the form-
ation of harmful condensation. Obviously
bituminous wearing surfaces also fcamtu;'cv-:
more prolonged life when they are placed 0;1‘
flexible base courses than on the relativ

A cly
hard, conventional macadam surfaces ’

2. The equipment required for stabili-

zation is quite extensive : Tactor-douers
’ 3

excavators of track-mounted front-end
loaders, transport vehicles, tractors, motor
;

17
Performance tests for vibrators

17.

graders,  pneumatic-tyred  vollers, sheeps-
foot rotlers, vibrators, light smooth-wheeled
rollers, rippers, rotary hoes, binder distri-
butors mixing plants, laying machines,
water cartsand, if required, movable stone-
crushing plants, cte.

Inview of the amount of equipment needed,
maximumsaving in cost can only be achieved
il sufliciently large projects are carried
out. In the construction of rural roads and
farm tracks, therefore, smaller projects must
!’F‘ Combirled with more impormnﬂ ones and,
if possible, linked with maintenance work.
Barly planning, and extensive preparatory
work are essential s0 that all machinery and
cquipment can be employed ;mccor(ling‘to an
exact working plan. The value of the equip-
?;: Illlt \l'les to a large extont in the fact that

56 18 supervised by qualified engineers.
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3. The great variety of soil and terrain
conditions means that stabilizing cannot be
carried out according to a general, overall
scheme. For every project, one or several
soil analyses of the road itself are required,
as well as discovering the location of suit-
able aggregates.  Foundation conditions,
with regard to the type of soil and water
hearing strata, must also be acenrately
examined.  On the basis of these results,
the most suitable construction plans and
formulac arc then compiled in which the
special requiremonts of cach case are con-
sidered in deciding the layer construction.
Compared with conventional construction
methods, the cost of preliminary examina-
tions and buildingsite controls is relatively
high when stabilization methods are used.
fiven with simple construction projects, the
necessary preliminary examination should
not be omitted unless absolutely unvarying
conditions are certain to prevail, about which
sufficient knowledge is already available.

4. The building costs of stabilization
depend to a great extent upon the prevail-
ing soil and terrain conditions, climatic
conditions, the availability of suitable soil
in the vicinity of the construction site, and
finally upon the size of the building project.
According to experience gained in the
Federal TRepublic, stabilizing processes
cnable a saving in costs of up to 50 per
cent as compared to the building methods
commonly used up to the present. The
most important factor, however, is that the
average building costs can be reduced even
furthor as the uses of all possible suitable
soil conditions are better understood.

In the FKederal Republic, it has bheen
decided to promote the development of soil
stabilization methods systematically and to
draw up well prepared, large-scale test
programmes, the results of which will be
made generally available. 1In the meantime
two comprehensive test programmes for typi-
cal soil conditions have already been begun
in the south and north of West Germany.

The German Road Research Association
tounded a new Working Committee in 1957,
with the title < Soil Stabilization in Rural
Road Construction’, in which both agri-
culture and forestry are represented, This
committee is working, at the moment, on
provisional guiding principles for soil
stabilization which have already been par-
tially published in individual information
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papers and which are being taken over by
the most important agricultural and forestry
organizations as part of the framework of
special  directions  for  their particular
spheres. In this manner, co-ordinated pro-
gress by the competent authorities in close
contact with the relevant rescarch institutes
and industrial organisations is ensured.

In addition, the setting up of a Federal
Tnstitute for Rural Road Construction as a
partner of the already cxisting Federal
Institute for road construction is seriously
contemplated.  [ts work would be to safe-
guard the technical progress of rural road
construction, to development suitable cons-
truction methods systematically and  to
test them in test institutes:to work out
uniform test methods for laboratory tests
and construction site controls : to encourage
the employment of new types of machinery
and equipment by accurate pertormance
tests, and to promote new designs in co-ope-
ation with the machinery building indus-
try ; to experiment with the possibilities of
application of new binders: to suggest
research in special problems to scientific
institutes: to lay down statistically the
vesults of test programmes and general
building practice, and to evaluate these
results accordingly : to share in the working
out and evaluation of engineering soil
analyses and construction wmethods for
certain types of soil, to put the latest tech-
nical knowledge rapidly into practice by
means of publications, training courses,
conferences, meetings and advice, and
particularly to cultivate « continuous
exchange of experience in such develop-
ments with foreign countries.

All the signs show, however, that with
the cnormous dynamic of our era only
extremely generous measures and teamwork
carried out on a broad basgis can lead to
success in road construction technique. It
is a pleasure to note that the necessary
development has already started and that,
for several years, the problem of soil stabili-
zation especially has brought about intensive
and cordial co-operation with many foreign
experts.

The editors of Trends ; Schofferstrasse
15, Darmstadt, shall be pleased to make the
necessary contacts here in West Germany
for interested readers abroad.

(From *““Trends German Engineering
12-4-60.)




Transport-Communications Monthly Review

August 1960

BRIDGING INDIA’S RIVERS

THE GHAGGAR BRIDGE
(By Courtesy of the Chicf FEngincer PW.D.Poyjab, Patiala)

(a) Introduction

The Ghaggar River  crosses  Ambala
Kalka Road, National Highway No. 22, in
mile 22, near Mubarikpur village and
Ghagear Railway Station on Ambala Kalka
Section of the Northern Railway. Priov to
the construction of a high level hridge, the
vehicular traffic between Ambala, Chandi-
garh and Simla and other important can-
tonments in the Himalayas was put to a
very great inconvenience. For 4 to 5
months in a year, the traffic had to detour
via Rajpura, which meant an additional
distance of 9 miles.  Transhipment of bus
passengers and their luggage over the Rail-
way Bridge during the rainy scason was
not only inconvenient, but dangerous. The
necessity for an all-weather road link had,
therefore, been felt for a long time.

{b) Site

For selocting a suitable site, detailed
investigations were carried out. The old
ferry crossing site was a little upstream of
the railway bridge, but since the river takes
a right-angled turn about half o mile up-
stream, location of a road bridge at this
site was ruled out. At first, a bridge site
about 900 ft downstream of the railway
bridge was selected, but later on considcrin}:;
the importance of a direct link bhetween
Ambala and Chandigarh, the new Capital of
the Punjab State, the same was shifted
about a mile and a half downstream of the
railway bridge. The construction of the
bridge on this site has saved a distance of
about 6 miles between Ambala and Chandi-
garh. The additional cost of approaches
has been paid for by the Punjab Govt.
while the major portion of the bridge and

the approaches has been financed by the
Government of India. )

(c) Discharge and Waterway

The discharge of the river has been
worked out from the cross sections taken

at various places, as also from the con-
sideration of the intensity of rainfall and
the catehment aren on the basis of Dicken's
formula with o value of 3000 for the con-
stant. This high value of the constant is
justificd  beeanse the  catehment of  the
stream s subjected to a very heavy rivin-
fadt and cloud bursts.  The total designed
discharge of the main stream and  the
Suklina Choe, a tributary which meets the
diver a Jittle upstream  of the present
bridge site was worked out. ta 1.52.000
CUSECs,

To pass this discharge 12 spans of 87.5 it
cach have been provided and the waterway
thus provided is in agreement with Lacey’s
formula which gives o waterway of 1040 ft.
The Railway bridge has 14 spans of 100 ft
cach but the end span on Ambala side 18
completely blocked and  the end two spans
on Kalka side function very rarely.

(1)  Super-Structure

While calling tenders from various firms
for this work it was left to their discretion
to tender for the R.(1.C. Hollow Box Girdor
type departmental design or submit their
own alternative design.  Finally the lowest
tender of Messrs Gammon  India (P) Ltd.,
for a bridge with prestressed conerete super-
structure was aceepted.

The bridge consists of 12 spans of 874 ft
each giving a deck length of 1050 ft from
eud to end of beams over the two abut-
ments,  Bach span comprises of 7 Nos. pre-
strossed precast conerete heams launched m
position by means of the launching truss
and supported over cast steel roller and
rocker bearings on piers or abutments.

The overall depth of each of the 7 beams
18 4 ft-6 in. The web as well as the flange
is 5 in. thick and the width of the flange is
3.61 ft. The bottom bulb is 1.08 ft wide
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Beam
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Fig. 3. Details of Piers

and 1.08 ft deep at face of the web. At the
outer edge of the bulb tho depth is 9 in.
Each beam was pre-stressed according to
Freyssinet system by means of 9 cables
each containing 12 H.T.8. wires of 0.2 inch

diameter. Stiffening diaphragms have
been provided in each span at 8 ft intervals
and the beams have been cross prestressed
together. The bridge has been designed
for two lanes of Class ‘A’ or one lane of

4 15
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Class AN Hoading  whichever  crentes
severer stresses in various wembers, 58
tons of HUTLS. wire and R0 tons LS. wore
used for the super-structure,

(¢) Substructure

The decking s supported on 120
cellular piers having two 6 in. thick wall
of R.C.Cospaced 3 ft centre to contre and
stiffened by three 6 ins thick vertical eross
walls running vight throuwgh the heighit of the
piers. A horizontal diaphragm, 6 in. thiclk
of R.C.CL was also introduced at o height of
A ft from the base. Pier noses woere fillod
with sand upto 5 ft height to make the
structure safe against impact of anv fload-
ing debris or trees, '

PRE: STRESSE D Btkhs‘
LIT T S

- i 2.66
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() Foundations

Bach pier s founded on two §:3:6
cement conerete wells with 12t outside
diameter and o dredee hole of 7 16 in. din.
The wells are spaced 16 ft centee to centre
and have heen sinke to about 420 1 below
the bed lovel -

1t thick bhottom plag was laid i 1 02
colerete while two infermedinte pliges 11 ft
thick cach were Jaid m 3 colerete. The
space between the pluss was Glled  with
sand. The two waldls are capped at the top
by a2 It thick B, Transom slah,  The
well eurhs e 2 fy 4) in. thick and 3 {t
deep, They were cast in 1224 coment

conevete Bightly veinforeed.  The cutting

SRLC raLINg
»ROAD LEvEL 237 25

YoP OF ACARINC. . .
w2150

OK BaYram OF .4y aw

- COSE STELL BEARING S

!
!
|
l
|
|
b
|
|
l

. I ‘*/1‘3' STEINING v TH
C.CONCRETL 1131 ¢

H.F.L "66-50
e

- I_ - I_ J T _LwiL, 960.00

No 2 Lo DA WELLS

16 FREY

Fig. 4. Cross Sectior
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edue was of Mo S, Angle iron 3 in, x 3 in.

bar B e
14 in. welded on to a M. S Plate 6 in.
X R/h‘ in. The steining was reinforeed with
1 in. din. vound bars 10 in number placed
circumferentially.

The wells were sunk by open dredging,
making use of kontlmlgc as zn.)(l when re-
quired.  Two grabs of 9 cu. ft. capacity
cach  operated by 2} tons «101_11)]0 (ln.nn
winch and 6 grabs of 2} cu. ft. (‘:\}):‘.‘(',‘l[v.\'
operated by manual labour were used dur-
ing sinking operations.  Maximum kent-
ledge on any well was not more than SO tons.
The tilts were cheeked from time to time by
means of a tri-sgquare and a plumh and any
amall amount of tilt. noticed was corrected
by cecentric kentledge or grabbing.  Maxi-
mum il observed was | in and maximum
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and 400 ftoon the downstream side exelud-
ing the noses.

The water side of the guide bund has been
provided with 1 : 3 : 10 cement concrete
pitching laid in bloeks of 4 ftx 21 ftx 1 ft
upto L3 ft above H.F.L.  The 830 ft wide
apron consists of cement conerete hlocks of
12510 mix Ldd inosizes D ftx 5 fox 2 ft,
These blacks weve inter-connected by means
of M.8. bars forming hooked joints hetween
the two blocks which had a gap of 3 in. on
cither stde.

(h) Allowable Stresses

The following stresses have heen allowed
in the dexign of the bridge:

1 Tons
shift observed was L) in, por
One of the wells was tested with a super- ‘ N s I,
imposed load of 270 tons approximately. Max. working stress in H'T'S. ... 51
This Joad was maintained for 24 hours and  failure stress in H.T S, ... 100
no sinking of the wells was noticed. This  Min. cube strength of concrete at 28
test load is about 1) times the vertieal dayvs . ... 3000
Ioad of 100 tons coming on to the walls, Working stress in concrete o 1670
f‘n'-o'__‘f_
Yor of suud wso
v.‘,{.-’_c 100 ov _ewemme  yve.
B N
’A‘:“Jl
i <
ey A2 0 s oot * h’ otounm
Ss = =~ G % o e i ezt
118110 C.CONCRETE ALOCKS Smgnj
Fig. 5. Cross Section of Guide Bund
. .. Lb
{g) River Training Works oo
At the site of the bridge the river flows ] _ sq. in,
over a very large width and during high TInitial stress in concrete during pre-
floods has the tendency to overflow the stressing ) . ... 1800
banks on the Chandigarh side which is in- During service no tensions in the
undated to a depth of about 2} ft. To res- bottom fibre
trict the river width and to prevent theover- Permissible tension in concrete du-
flow of water guide banks have been pro- _ ringprestressing i .. 160
vided on both sides. Chandigarh side Max. allowable principal tensile
abutment has been located in the natural stress w107

bank of the river and on this side, length of
guide bund is only 640 ft on the upstream
side and 460 ft on downstream side exclud-
ing the noses. On Ambala side the abut-
ment had to be buried in the guide bund
whose length on the upstream side is 1800 ft

(i) Gost

The cost per foot run of the bridge works
out to Rs 1025 and per square foot of deck-
ing Rs 42.75. The bridge was opened to
traffic in early, 1958,

17
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WELDED-WIRE FABRIC IN AN ASPHALTIC-CONCRETE
PAVEMENT OVERLAY

THE Highway department  of  Ontario

Canada, this summer made the first
major use in Canada of welded-wire fabric
for reinforcement of an asphaltic-concrete
pavenent overlay. The fabric was used in
all four lanes of the first 2-mile streteh of
Ontario Route 400 where it joins Ontario
Route 401 bypass on the northern outskirts
of Toronto.

\V.hcn it was  decided to vestore o full
service  the  Svear-old p(n'tl:lntl-(:(-m(mt-
conerete pavement. of Ontario Route 00,
using a bituminous overlay, engineers felt
some concern ahout reflected ci‘:wkinu he-
canse the old pavement was hadly (-,ral.(l:kcd,
scaled, and it had  faulted slabs,  Ag @
resuit ()f the carlier test, engineers specified
that wire fabrie he used to control cracking.

Transport-Communications Monthly Review
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Job-devised tension bracket, at left, eliminates slack, bulges and waviness in wire fabric, and enables paver to lay ho
mix over the wire without difficulty. Worker at left is applying pressure by arm of portable winch, anchored to truck
Contractor-designed tool at right, a length of pipe with a handle, ends in two prongs, which when twisted, eliminate slac!
wires. A similar tool has a notch in end of pipe.

Workers unroll lane-

The only previous use of the fabric-in-as
I_)halt process had been a short test éoot:(; \
installed in 1958 on the quecn 1«:1i751i{;t;1
Way, west of Toronto. The purpose of t}‘11\
test was to determine the ability of wirt\
remforgement to reduce and minimize thé
formation of reflection or sympu‘tiwtic
cracking of the new asphaltic concrete Olver
cracks and scaling in the original pavement

18

oy

kezdpiafdiag
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wide rolls of wire fabric
! next to i i j
lane. On curves, fabric must be laid and tensioned in mUChV"e"'O“s‘Y e ainioreed base course of adjaorl

mid-slab cracking on Ontario Route 400. These surface faily shorter lengths. At right, faulting, scaling and

res led to decision to resurface the old highway

Al
3(1)1((;.1(‘5111‘fn(30(l section of Ontario Route
the 15 the most heavily travelled portion of
> Important artery hetween Toronto, its

IlOI‘lhm‘n ﬂll])ll 'i S
b Tbhs zl,nd t} g y 3
C()l]nt,r\r', 11§ nor t’h W OOd'

cothlrl': :t;mc contractor was awarded the
fabri(>c for the 2.mile wection using wire-
¢ reinforcement and for the 2.3 miles

of unreinforced highway that immediately
adjoined. Because cracking and scaling of
the old pavement was at its worst where the
fabric-in-asphalt wasemployed, a severe but
convincing test of the benefits of using the
fabric is expected.

Except for the actual operation of placing
she wire fabric, the contractor proceeded as
he would for normal bituminous overlay
work. His crews made practically the same
time on reinforced as on unreinforced work,
except for one curved stretch of the pave-
ment at the very outset of the project. In
an 11-hour day, a maximum of 1,400 tons
of asphalt on two lanes was placed.

On straight stretches of the reinforced
overlay, the wire fabric, furnished to the
job in 1,000-ft-long rolls, could be placed
and secured in one length, but on the curve,
it was necessary to cut and joint the fabric
into short lengths in order to conform to the
curvature.

At each joint of the short lengths of
fabric fitted about the curve, the wire ends
were trimmed, and the lengths lapped over
each other one space, about 6-in. and tied
with wire fasteners. These laps were

wedged-shaped, narrower ab the inside of

the curve and wider at the outside.

" The fabric was unrolled on the 22-ft-wide
lanes in two widths, 9 ft and 12} ft. The
widths were butted against each other and

thus allowed 3 in. of clearance on either
gide of the pavement. Except for the one
curved section, the rolls were unrolled their
entire 1,000-ft length, and fastened to the
next roll in a lap joint, and another roll
unrolled, and 50 on. At the start of any
length of reinforced overlay, the wire fabric
was secured to a fastener ¢ shot’’ into the
underlying portland-cement-concrete pave-
ment by percussion cap.

With the welded wire fabric in place the
contractor began to use three job-built
devices that greatly facilitated laying of
asphalt over the wire. Iirst, using a 12-f¢
length of heavy pipe into which were fitted
« J” hooks at 1-ft intervals, he grasped the
entire width of wire fabric and by means of
a briddle and winch, which was anchored to
a truck, applied tension. to most or all of
the roll at once. This eliminated waviness
and bulges in the fabric, and eased the
passage of the paver.

If any localized bulges or waviness were
noticed as the paver approached, a two-
pronged fork device at the end of a pipe and
handle was dropped over the bulging wires
and the waviness was crimped away by a
deft twist of the handle.

Finally as further assurance that the wire
fabric would not catch or hang-up in the
feeder screw of the bituminous paver, the
contracter devised a sled and runners to’

5 , 19
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Workers form construction joint.

fo -~ covered over with feathered-out hot mix.

construction is resumed paper will be roll
exposmg_the fabric, ready for lapping with next roll
construction—thorough compaction by rollers '

) : Paper i
fabric, which has been Secured 1o pavemzle" vf unrolled over end of roll of welded-wire

ith cartridge-fired fastener, and will be

I:ilormal traffic will use surface, but when
ed back, stripping away the asphalt and

Below, final step in overlay

ride between and just outside
crawler tracks and iron out

the paver’s
r any tendenc

of the wire to catch, and to keep o
i the overiny. » and to keep it down

The two widths of fabric, 9
a :, 9 and 121
were place(} 50 that the joint between la}léz
of asphaltic concrete were offset from th;‘
joint formed by the two strips of fabric. /

The order of operations on the i
> e job
placement of 2} in. of a levellingjcouv::: :
placement of wire fabric; 21 in. of ba,sé
course, and a 1} in. surface.

————

20
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hume)mryl }ll.lsh-hour and  weak-end traffic

- e}bzﬁ;le(c tigh-speed production on the job.

A8 each course wag laj i

sostion cour was laid down, section by
, as necessary to throw the day’s

newl .l . .
traﬁi%_ Placed asphaltic concrete open to

The resurfacin i
riacing of Ontario Route 400, a
gic;;c;r;;;(())n dxgtf;rui‘tcprojﬁct, ~was under the
I ‘U, Brownridge,
Ontario Department of Highw&frs. of the

(From ““ Better Roads ”, January, 1960).
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‘YIELD’ SIGNS

By
-J. Inwoon, B.Sc., A. Ins7. P, anp R. . NEwBY, B.Sc. F.RAS, F.8.S,

Road Research Laboratory, Department of Scientific and Industrial Research, UK.

HIS article describes experience of the
*Yield’ sign so far obtained in Great
Britain and the United States of America.

In America the road sign controlling
entry from a side road into a major road,
and corresponding in its cffect to the
British ‘ Halt’ is the ¢ Stop’ sign. In
recent years a need has been felt for a less
restrictive standardised sign and the ¢ Yield
right-of-way ’ sign has been tried in certain
States including Oklahoma, Rhode Island,
New York, Washington, California, Illinois,
Texas, and Oregon. It has also been tried
in Manitoba, Canada. At a ‘Halt’ sign
every vehicle controlled by it is required to
stop before entering the junction, but at a
“Yield’ sign vehicles controlled by it need
not come to a complete stop unless this is
necessary to avoid interfering with the
gtream of traffic to which the sign gives
right-of-way.

Tn Britain the useof ¢ Yield’ signs arose
out of a proposal made in May, 1955, to the
Ministry of Transport and Civil Aviation
by its Committee on Road Safety that
Yield’ signs of the American type should
be tried out experimentally to meet require-
ments not satisfied by ‘Halt’ or ‘Slow’
signs. It was suggested that some of the
new signs should be used in the Slough
Safety Experiment and that some others
should be tried elsewhere. The three British
signs are shown in Fig. 1.

Effect on traffic delay

American experience with ‘ Yield’ signs
has been described in various highway
journals (see references) and no exhaustive
discussion of the results is here attempted.

Few exact measurements of the changes
in traffic behaviour produced by the ‘Yield’
sign are quoted in the American references
and no measurements of delays are
mentioned.

21

Although one aim of the ¢ Yield > sign is
to reduce delay at junctions it is a legal
requirement in many American States that
vehicles must slow down on passing a
¢ Yield ’ sign, even though there is no neces-
sity to stop. In some cases a maximum
passing speed is prescribed : this is indica-
ted by a plaque below the ‘ Yield * sigh and
may be as low as 10 mile/h.

Kell! mentions that ¢ Yield’ signs have
been found useful in Virginia and Maine
for controlling the entry of traffic to round-
abouts, and the signs have also been pro-
posed for use in controlling access to dual-
carriageway roads where two separate
movements may be required for a vehicle
joining the offside traffic stream from a
minor road.

While generally in favour of the ‘Yield’
sign, American traffic engineers usually
emphasise that further experience is needed
before the true value of the new signs can
be estimated.

In Britain, where the ‘Slow’ sign is
already available as a less restrictive alter-
native to the ¢ Halt’ sign, the question of
the usefulness of the ¢ Yield’ sign is some-
what different. The problem is whether
and in what circumstances, the ‘Yield;
sign 'would be an improvement on the
existing signs as regards safety and con-
venience to road users.

Road tests to measure the usefulness of
‘Yield ’ signs have been carried out by the
Road Research Laboratory on behalf of the
Ministry of Transport and Civil Aviation.
The first experimental ‘Yield’ signs re-
placed six ‘Halt ’ signs and seven °Slow’
signs as part of the Slough Safety Experi-
ment in 1956%. 1In the spring of 1957
15 additional junctions with *Slow’ sig'né
and eleven with ‘Halt’ signs in West
London, Buckinghamshire, Middlesex,
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* Yield,” ‘Halt’ and ‘Slow’ signs on the same scale (photographed from a distance of 13 ft)

Fig 1.
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Oxfordshire and Berkshire were  selected
for experimental conversion to ¢ Yield”’
signs.  Corresponding to each of the con-
vorted signs  of the 1957 group a similar
junction with a ¢ Slow ”or ‘ Halt’ sign was
chosen as a statistical control for studying
driver  behaviour during o test period.
Accident records were also compared in a
¢ before-and-after " study.  In this experi-
ment, the * Yield ” signg were being tried as
alternatives to existing British *Halt’ or
“Slow 7 signs and not, ax was frequently
the case in the United States, as innova-
tions at previously unmarked junctions,

The reaction of drivers to the signs was
studied by observing their choice of the
periods  required  for certain movements
involved in making an exit from a minor
road. It was found empirically that the
behaviour of vehicle drivers emerging from
minor roads was unaffected by traffic on
the major road if they had a traffic-free
interval in the major-road traffic of not less
than 12 scconds following the instant of
their exit from the minor voad (whether or
not the exit was preceded by a precaution-
ary pause at the mouth of the minor road).
Exits made under these conditions will be
referred to as * free exits " and the delays or
pauses before  suell exits ax ‘free  exit
delays.” These delays were the intervals
during which the wheels of the vchicle
emerging from the minor road were not
turning, and they varied from zero, in the
case of drivers who did not stop as the
result of the road signs, to several scconds
for cautious drivers who stopped at the
sigmy. Tt was found that, where ¢ Yield’
signs replaced  *Halt ™ signs, the average
free exit delay for all movements (right-
turn, left-turn and ‘straight-over’) was
reduced by a statistically significant amount
of 42 per cent.  As examples of the actual
delays involved, the average for * straight-
over’ crossings of the major road decreased
from 3.3 to 1.8 seconds, and the average
for left-turn cexits fell from 2.3 to 1.2
seconds, the vight-turn values being inter-
mediate between the above. The propor-
tious of drivers who stopped at the major
road fell after the © Yield’ signs replaced
the ¢ Halt’ signs.

No significant change in free exit delays
nor in the proportion of drivers who stopped
at the major road could be detected when
“Yield’ signs replaced ‘ Slow ’ signs.

6
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When o vehicle emerged from o minor
road in the presence of main road vehicles
closer than described above for free exits
it might rvisk making its exit in a poriod
of less than 12 seconds hefore the transit of
th‘e next oncoming main-road vehicle, or it
might stop and await some other time inter-
val in the main road traffic. Tt was found,
in praectice, that when drivers from the
minor road were required to consider
only gaps in the necarside or the offside
traflic the resulting figures for interval
scleetion (or preference) could bhe usefully
analysed, but that when they were preoceu-
pied with continuous traffic from both
direetions of the major road their behaviour
was much more difficult to interpret.  Ana-
lysis of the available data for interval
sclection showed that the installation of
“Yield’ signs produced no appreciable
change in driver behaviour.

Effect on accident rates

In America the * Yield * sign is regarded
as having on the whole reduced accidents at
previously uncontrolled junctions both in
urban and in rural areas. Little improve-
ment if any was expected or was obtained
at intersections that previously had ¢ Stop *
signs (equivalent to British * Halt * sign)
because the degree of control was 1’educc?1. !
For example, 28 such places in Oklahoma
City accidents in the 12-month period he-
fore and after the signs were installed were
23 and 21 respectively.®  The nmumbers of
accidents at other experimental sites wore
I most cases, small, but some encouraging
results appear to have been obtained - at
Seattle, Washington, accidents were said
to be reduced by 52 per cent at 30 previously
uncontrolled intersections. At I7 uncon-
trolled intersections in Berkely, California
where ¢ Yield * signs were introduced, iujlu');
accidents in one year fell from 13 to 3 and
damage only accidents from G4 to 41. In
this case, as in some other States, the sign
was reinforced by the word ¢ Yield’ painted
on the carriagewayl. At 89 sites whero
‘Yield” replaced ‘ Caution’ sigus in San
Diego, California' there were 64 aceidents
in tho year before the signs were installed
and 28 accidents in the year after. In some
cases there were ‘ Stop ’ signs on other ap-
proaches to the intersections. Seven of
these locations showed a slight increase (one
accident) but all the others experienced
either a decrease or no change.

23
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In the investigation  carried out by the
wnd Research Laboratory a comparison
s made of the number of tjury aceidents
t the experimental sites before and after
e Yield T signs were instatled. Tt was
ssumed that if the existing signs (¢ Slow *
v Halt ") hadd not been replaced, accidents
t them would have changed in the same
roportion as they did in the swrrounding
rea.  The muonber of reported injury acei-
ents at these places during the ¢ after’
eriod was about equal to the number ex-
weted on this basis, so that the evidence
tid not sugeest that < Yield” signs were in
ny way better or worse than the former
Slow " or  Halt” signs. The differences het-
veen expected and observed numbers of ac-
idents could have ocenred easily by chance
nd were not consistent from one area to
nother.  For instance, in country districts
here were more aceidents than c;(pc('t(‘d at,
ites that previously had ‘Halt’ signs and
ewer where there had heena < Slow * sign ;
he reveese tendeney was found  at sites in
v near London. At some places in Slough
here were slightly fewer aceidents with the
Y i(\_]«l.’ stz but the reduction was not
tatsitically  significant  and  other road
hanges made at the same time may have
ontributed to the result. ‘

The limited evidence therefore  failed to
‘»hgw any advantage obtained by instatling
\'E(\M’ sigis. However, o reduction  in
weeldents of dess than 40 per cent wonld not
wve heen regarded oy statistically signi-
icant hecause of the small numbers of acei-
lents available for comparison. ‘

Zonclusions

Tests so far completed in Great Britain
ndicate that, in the ease of free exits into
juict (traflic free) conditions on main ronds
leivers were delayed less by © Yield sign;
3th'n by “Halt’ signs at the same junctiony
Drivers tended to treat ¢ Yield’ signg in
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nteh the sane way as Slow” siens. When
(:Il()()sinj_:up[mrtunil‘ivs for moving into den-
ser main-road teadtic deivers hehaved much
as they had done before the signs were
changed. )
[YA':\\‘S regards road ;t(‘(ﬁi(l(*ni.\', ervpertence I

S suggests that little if ANy Amproves
ment was obtained by changing © Stop” to
CYield® but that  substantial  reduetions
have been achieved by providing - Yield”
signs at junctions previously nnceontrolied.
In Great Britain limited studies have <o far
f:.tilod to establish any relinble conelusion
cither for or against * Yield ™ as compayed
with ‘Nlow ™ or ¢ Halt " ,\‘ign,\; as |'1'<r_"':l|'<l
safety. No study of the effect at previously
uncontrolled junetions has heen made, .
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Office boy: < Sorry, madam, but
his wife”

The wife: “Oh, well...tell My

Mr. Brown has gone to Lunch with

Brown his stenogra pher called.”
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WIDENING AND RECONSTRUCTI@N OF ik,
ROAD BRIDGES g

By

€. M. MiLLs, B.SC. TECH, AM.I.C.E, AM.L. MUN. E, A.M,l.\'r

MANY old road bridges exist which are
now inadequate for present-day tru{ﬁc
requirements.  The principal faults ave in-
sufficient width, poor alignment horizon-
tally andfor vertically, and low load carry-
ing capaeity. A hridge may be weak not
only due to the inadequacy of the original
desien but alo as a result of serious
deterioration to the original structure.

It is part of the responsibility of the
engineer to a council to ensure that road
bridges within his area ate satisfactory qnd
from  time to time surveys of existing
bridees should be undertaken to determine
their condition. In addition to the usual
ground  survey for (:hc.cking ‘width and
alignment, a thorough inspection of the
existing structure is essential to d'lscover any
weaknosses and defects and estimate their
seriousness.  In his report, the engineer
should try to ascertain the rate pf deterio-
wation of the existing structure in 'order. to
decide on its probable remaining life,
to determine the safety of the structure
under all probable conditions of loading
and to decide on the necessity for repalrs
or renewals and their urgeney. .If the latter
are required, he must also (1(‘,clde'how the
live loading may be safely carried yvhx!e
repairs, renewals or part reconstruction 1s
in progress,

Where an  oxisting bridge is geriously
deficient in scveral respects, the simplest
procedure is to demolish the existing struc-
turc and build a completely new one. 1f
however the same object can be achieved
by widening, strengthen or partl.a,l reconst-
ruction of the existing bridge with a conse-
quent saving in cost as compared with a
completely new structure, the latter solu-
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%
tion is frequently adop
o heavy responsibility faf®
neer not only to try to achieve sOtme form
of visual unity in the final structure but
also, to ensure that the existing structure
is or can be made capable of withstanding
successfully any additional forces which
may be imposed during and after the work
of reconstruction.

Assessment of existing bridges

During the Second World War, Professor
Pippard! investigated the strength of
masonry arch bridges with special reference
to the carrying of heavy war transport
loads. The results may not therefore be
valid for modern transport conditions. He
suggested that the allowable axle load is
governed by the span, ring dopth and depth
of fill at the crown of the arch. Thus for a
span of 20 ft, ring depth 13} in. and
depth of fill 2 ft, the allowable axle load
would be 17 tons (as compared with 22 tons
Ministry of Transport live load).

While the arch part of an existing bridge
may be adequate, the remainder of the
structure may not. A common fault with
masonry arch bridges is the outward move-
ment of the Spandrel walls. However,
unless accurate records of previous inspec-
tions are available, it may be difficult to
estimate the significance of visible cracks.
Vegetation may also cause considerable
damage, particularly tree roots.

The strength of bridges constructed of
iron or steel would appear to be easier to
aggess than arches. Even here, though
tests carried out during the last war showed
unexpected reserves of strength for bridge
decks consisting of beams embedded in

* paper presented to the Institution of Muni

cipal Engineers West Midland District Associate

Members and Students Section at Stafford on 30 March. Mr. Mills is senior lecturf:r in structural
engineering College of Advanced Technology, Birmingham, and was formerly senior engineering

Assistant, Borough of Solihuil.
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concrete or jack arches. 1t was suggested
by Chettoe” thatthe inereased strength as
Hompared with that of the beams only was
given roughly by the ratio: ' I

Overall depth of construction
Depth of girder o

()n-('o agadn, this assessment was intended
primarily for military loads,

"l‘lu' nwost, serious eney of iron and steel
hridges i corrosion.  Freguent inspeetion
t',h(\ painting of exposed metad at ]‘l‘;l.\‘()ll;l‘)l(:
intervals and the avoidance of nnnecessary
damp  conditions are essentiol, (lM'r
(‘xu.mpllv, during the  dismantling of the
wronght iron girders at Da “ ane
Solibull, prior to [W.()“S{‘”“‘;};::n‘”‘ii‘luw(‘:
found thiat severe corrosion qul’nwurn‘\g
at the connections at the cross girders with
the through girders mainly due 1‘n H/w
pm'col:lti()n of water })C'[‘WCCI‘] the side of {11(;
road and the webs of the through gil‘(lm's‘ ’

Tt was estimated that the reduction n
aren of the bottom flange of the througl
girders had increased the bending %tl‘c\‘:‘]
by over 10 per cent.  As the l;;i({tf<~ \\H
originally under designed,  the nrRin n
dead load stress was found to ('v'((\(;d Hl":
suggested for wrought iron in B..\; .\ '1531 "

ecords of foundations are rarely avai
h\,})lu fm‘ the older types of lu‘i<l:r(.\‘“‘d‘ll
trial pits will be I'C(]_ll‘il‘()ll to obtain (\i‘(‘\(
an approximate idea of the depth '-nl;
overall dimensions of the existing “l”
structures. Possible .\‘(‘tr(1l(\lll(‘,l.li}. m: Sll}'-
agsessed by observing the levels of s\t/ .
courses and assuming that the o‘ri‘([rling-l
lines were horizontal. Tn the case of lll‘Tﬁzl(L
ry arches, uneven settlement may I‘(‘S)I;{,
in c_'acks developing in the arch '{Lwlf“l“ t
consyleretble relative movement is yuét ¢ )]‘ll
required to do serious <lznna"(‘f. \lVl}(:\X
there are separate abutments  as in ;l“
l',)cum type of bridge settlement may ()o(-ll(;
in svvo.r:ul ways.  The top of the :Ll‘mtni ‘ l:
may tilt either inward or ()utW'ml‘ (Ll”
whole of one abutment may settle‘ relati o
to the other(s), or transverse scttl/e(lbnllv%
may occur. The latter type is pm'tim‘lh(/rlll
serious, as it can lead to (tm(rkinglof‘tl}i
bridge deck due to torsion and is, for .
nately, rare. 8, fortu-

(1) Superstructures: Widening | i
) ! . W s -
tion can sometimes be achieved Ll’)yydhci:l};.
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line . ovidi i

ng up and providing dual carrigeways on
completely  separate  structures. Several
1130{101'1\ examples of this  exist in the
Unitod States.

lv..‘{llil.”.\', however, the old  and new
sections abui each other and this method
is frequently  adopted  where o hridge i¥
scheduled  as an anecient nmnumomr,ﬂ In
sm'h' a case, where the  elevation must he
l‘(‘til‘m(-(l, the normal procedure would he to
strip the masonry on the side to he widlened,
fm‘_m the additional width in conerete and
n_\hx the old masonry onto the new elevi-
tion, making good as necessary,

Unless, it s possible to hond the two
forms of construction adequately together
asaddle slab should be superposed over the
new and old - seetions of the work. This
requirenment.  offers sceope for invenuity
where  widening  and s\rvn;;(lm\?nu of
masonry arches are carried out. In the re-
(!({llﬂl'}l('tiﬂl\ of Arundel BRiver Dridge 3
;Y“l‘,‘"”‘;w' ocewrred on hoth sides and # re-
tll(u\\. l(l“\;ﬁrlqll'l:‘ll}):v[(l]\ necessry to st rengthen

oxtsting carch I this eaxe, the
projection of the relieving arch over the
new ”f“lfﬂl'('ml conerete arches forming the
widening acted as a form of waddle, :

n .
n(\}(\l:;P‘]-f)\‘-lﬁl(l]l.()f HY SZH.‘(”(' was n(.)f, f()”n(l
\VI,(\.;‘;’I“\ 'l't‘n'”'t Bridge, Buckfastleigh
HW,/H; “ “V“l"”“‘ﬁl took the form of flat
w:tn}(.l,n‘(l‘l arches springing from the cut-
N;;,L( i\‘,\‘l:':’l(\\:}("‘t side of the existing strietare.
of 13 “_1 " 'f‘l‘lll"('(l in the rveconstruetion
of Bonchester Bridge'  where the reliev-
::;gf}“‘\('h was extended over the full width
s:l‘n(‘l:’un:?‘\\:im”g' CThe existing old red
v ; a retained to act as part of
the shuttering bhut  the elevation on the

widened side was i 9

’ v ’ \ :l,,' ll('t! ( llltk\ tll(‘ .l < 5
e L ' LI twll(_/
original, ! ‘

For bri

" 11:;; l));_ 1{)1&(;31‘“?10?0 Ol.ov;l,ti().nn,] :'L])p(-,u,r;m(‘,('
more convon'iny consideration, it may be
in o c()m]»l«‘-( {;nt {uyl/m cconomic to widen
Bridue (*1(1)1‘('fy\.‘hfh‘/‘:c"b style. Sugarioad
l)ri(lg::o ‘()V‘(\]‘ 1‘(1(r>tu'1.~4lur(-,, a two-span road
standard ’ :\ railway  wax widened using
flanges of :] (;Ol- _sections.  The  tension
conerete ,P’il(" joists - were ﬁlll‘l'()lll\flctl in
order to .l. ‘tl to placing in position in

act as bearings for precast rein-

forced
concrete slabs  spanni stwee
thom. ahs  spanning hetween

Reinforced ¢
comtmctl‘LOd concrete tee bheam and slab
s ion  was used at Lode Lane
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Bridge, Solihull, To ensure the minimum
of interference with canal traffic, the Con-
tractor elected to pre st the ribs of the tee
heams on a nearby site and to use mobile
lifting cranes to place them i position.
An unusual feature was that ol the beams
differed in length due to the relative skew
of the new ahutments, The longest heam
was 56 {t overall and weighed nearly 19
tong.  The saddle slab hepween the old and
new work was in reinforeed  convrete 100,
deep spanning on o a N conerete foun-
dation based in the il over the existing
brick arch. A gap was left  beneath the
collit of the shb and  the  brick wall
forming the parapet to the original stroe-
pure in order to avoid undue  concentration
of load at thix point.

(2) Widening by cantilevering may be
possible where the existing abutments arc
of adequate strength or can he strengthened
«ufficiently, Beams are construeted trans-
versely across the existing abutments to
antilever out on one or hoth sides.

Great Junction Street Bridge, Edin-
purgh™is an example of the widening of
a magonry arch by thix method.  The exis-
ting  strueture  was conxidered  to be of
adequate strength  and consisted of
masonry arch having & dear span of 70 ft.
Tho bridge wasto be widened from 30 1t to
60 ft and it was extimated that the existing
piers could safely carry the inereased load.
As the abutments of the bridge projected
5 ft cach side of the existing spandrel
walls, the actual cantilever overhang was
only 10 ft 41 in. The widened sections
were earvied on ench  side by reinforced
concrele main beams continons over three
clear spans of 17 ft 9 in., 75 1t and 17 ft
0 in. respectively.

The masonry arches of the Blairgowrie
Bridge”® were, however, suspect and when
reinforeed concerete antilever beams were
used in widening, the opportunity was
gaken to span over the arches with prestres-
sed conerete units and  thus relieve the
masonry Sll})(‘,l‘—.\'tl‘ll('tlll‘(! of all but dead
weight.

Prestressed  conercto cantilever beams
were used at Damson Lane, Solihull, to
reduce the depth of construction.  The
main beams 03 ft long werc also of pres-
tressed concrete and provision for expansion
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was made hy the use of cast iron rocker
hearing set in pockets above one of the
cantilever beams, To achieve this recons-
truction, the bridge was completely closed
to vehicular traffic for five weeks and a
temporary footbridge  formed  nearby
making uxe of a suitably strengthoneil
sewer pipe bridge.  During dismantling of
the old structure, some of the ])restro:sed
main heams were  laid to span across the
sanal on temporary  formwork.  When the
cantilever beams had been placed  in posi-
tion, these main beams were  then lifted
into place and nused to carry the remaining
heams as they were 1‘1'<»Hv.\'(:(\ ACTORK, K

(3) The raising of the soffit of
bridges ix a comparatively new develop-
ment brought about by the clectrification
of the railways. To provide sufficient
clearance, an  additional headroom is
required of more than one foot in certain
cases.  Where a voad bridge is involved
British Railways consults the loeal autho-
rity to find out if any plan that the latter
has for the bridge can be carried out at the
same time, /

During the clectrification of the Manches-
te1:~(1r0wc line, two standard methods of
raising  brick arch underbridges were
adopted.  One  was  to construct a rein-
fm:cul conerete arch immediately above the
existing brick arch ring, using “it as shut-
tering.  When the concrete has attained its
required strength, the brickwork is then
removed usually by suitably placed small
explosive charges. Alternatively, the exis-
ting arch was removed completely and tlxén
replaced by a reinforced concrete portal
frame. ‘

(4) The strengthening of superstruc-
tures where no widening is involved can
be achieved (apart from complete replace-
ment) by either retaining the existing works
and constructing a complete  new (1ecl£
above or below it, or, where the super:
structure is of a ribbed type, inserting
additional ribs or beams between those
already existing. Examples have already
been given of the former type, such as the
asc of relieving arches and beams.

In certain cases, it may be desirable to
retain the existing deck but at the same
time, relieve it from live load. One method
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of doing this is by the use of precast con-
erete units placed on top of the existing
deck and post-tensioned.  Sufficient pres-
tress is applied to give an upward  camber
to the beams not less in vahie than the
deflection under live load.  Where an
existing arch must he relieved from all five
load, the new structure must be constructed
well clear of the old by the use of remov-
able shuttering, for examp’e.

Strengthening by addition has heen adop-
tod for zeveral cast iron arel bridges. AL
Trent Bridee, Nottingham, alternate spaces
between the ribs were filed with reinforeed
conerete. At the same time the hridge was
widened using steel areh ribs, To preserve
the original appearance of the Waterloo
Bridee, Bettws-y-coed, only the three inter-
mediate ribs were encased in conerete. In
both cazes the ribs were designed to carry
the whole of the live load of the }n'idg‘(*
without assistance from the cast iron.

The restoration of  masonry arches to
their original condition may not alwavs he
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possible but repair work using ganiting can
be used to prevent further deterioration.
The original structure of Lode Lane Bridge,
Solihull, was a brick arch of approximately
22 ft span and built eirea A D 15000 The
gast side spandrel walls had  suffered con-
stderably from vegetation growth and most
of the outer  arch ring had fallen on the
west face. Hardly any mortar was visible
on the arch vault and, in addition, there
was a longitudinal  erack 10 £t Tong ot
about 2t from the cast face apparently
due to ontward movement  of the spandrel
wall,  However, this was not considered
serious as it wax of long standing and the
widening involved the re-alignment of the
carriageway several feet further away from
this face of the arch. buaring the reconstrue-
tion the west side areh was made good,
2 in. gunite applicd  to the arveh intrados
in two layers and the cast Face repointed
and partly rebuilt.

(7o be continued)

’ (Frone “The Swrveyor and Maunici pal and
Cownty Ingineer 16Uh A il | 19609y

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

TOUGHNESS (of Road Stone):

TOUGHNESS INDEX (of Road -
Stone)

Masters :
properly 7!

14 Al M
I'he resistance to fracture under shock
or mmpact,

A measurment. of the vesistance of a
stone to fracture under impact,

(T'o the servant) “ Why haven't you cleaned the fish

rmd s € Qi . . i . .
Servant : Sir, what is the need of cleaning it when it Lives in

water throughout its life,
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ROLE OF LIME IN STABILISED SOIL CONSTRUCTION

By

Dr. I. S

General

SOIL stabilisation is the process by which

the physical properties of soil and soil-
aggregate mixtures may be improved or
aftered by either mechanical treatment or
with the addition of chemicals. In the
mechanical stabilisation the gradation of
the mix ax well as the physical properties
of binder soil are most important in obtain-
ing a satisfactory stabilised material and,
therefore, when the soil of proper grading
is not available, it has to be suitably
blended with coarser or finer material to
bring the final soil-mixture within the
desired  gradation limits. But when the
loeally available materials are not fit for
use due to their faulty gradation and import
of selectod materials for admixtures is not
cconomical, the use of additives such as
lime, cement, bitumens cte., may be the
cconomical solution,

Amongst the most  important require-
ments of stabilised soil in engineering con-
structions arc :—

(a) High compressive strength both in
dry and web state.

(h) High resistance to softening action
of water.

(¢) High penctration resistance.

and () Low  volumetric shrinkage on
drying.

Most of the natural soils (except non-
plastic ones) can be compacted at a proper
moisture content to a lhard mass hav§ng
high strength in dry state, but on wetting
with water they become soft and lose
strength and give way under slight pressure.
It has been observed that even the l?est
mechanically stabilised soil cannot with-
stand the softening action of water for more
than a few hours. This drawback has been

. UppraL®

the chief cause for the stabilised woil specifi-
cations not being very popular for the
pavement construction although such roads
cost not more than 50 per cent of the ordi-
nary W.B.M. specifications.

In finding out a solution to this problem
the effect of various chemical additives on
the properties of stubilised soil muass has
been studied by several laboratories in
different countries. Amongst the additives
tried are Portland Cement : Lime, Bitumi- -
nous Materials; Calcium Chloride ; Sodium
Chloride ; Surface Active Agents—both
cationic and anionic; resins; glues ;
sodium silicate ; caleium acrylate etc’.
Besides, a number of investigations on the
use of various industrial hye-products e. g
molasses, gluten, lignin, jharua, l(LtOX.
copacite, ground nut husk, oil cake cte. ir;
soil stabilisation have also been conductod
and results published in various scientific
journals. The results of most of thege
investigations have, however, remained only
of an academic interest due to prohibitive
cost of the chemicals needed in field work
and only a few materials e. g. cement, lime
and molasses have been found really ,eﬁec-
tive and economical for use in ficld scale.

Use of lime has been found to be more
cconomical and it, thercfore, offers a more
promising solution for improving the be-
haviour of soil under wet conditions,

The first use of lime was made by the
ancient Romans for the construction of Vig-
Appia with compacted lime-soil mixtures
InU.S.A., lime as a road building materiu.l.
was first used in 1924 and since then it ha,:-’x
been extensively employed in the construc-
tion of roads and aerodrome bases by the
State Highway Department of Texas
Performance surveys in that State have
shown that roads and airports in which

[

* Research Officer, B & R Research Laboratory, Chandigarh
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a silty-soil reduces the swelling by about
80 per cent. The effect of increasing quan-
tities of hydrated lime on the linear shrin-
kage of a silty soil with L.L. 41.3 per cent
P.I. 19.3 and sand content 11 per cent is
shown in Iig. 3.

Effect of Lime on the Density of Stabili-
sed Soil Blocks

The addition of lime to soil in inereasing
quantities has been generally found to
decrease the density of lime soil mixtures
and like other properties this effect is also
more pronounced in the silty-clayey soils
than in the sandy and well-graded wsoils.
The effect of lime on the density of the Silty,
Sandy and Well-graded soils is indicated in
Fig. 4.
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Effect of Lime on the Bearing Capacity
of Soils

The Bearing Capacity of the various soils
as determined in terms of CBR by un-confi-
ned compression test, and by Direct Shear
'_l‘ost methods has been generally found to
mprove with the increasing quantities of
lime upto 3 per cent by weight of soils and
further addition of the lime did not materi-
ally improve this property any further.  Of
more significant importance is the effect of
hm(f In increasing the -hearing capacity of
varions  soils under wet condition. The
improvement in- CBR of the three Punjab
soils with increasing quantities of lime after
soaking the compacted mass in water for
four days iy represented in Fig. 4. The
maximum moisture absorption by such soil-
lime mixtures is also indicated in this figure,
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Jich will show that the moisture absorp-
’inll ::]so generally decreased when e.ver;ha.
small quantity of lime was present in IL:
soil. It is interesting to note that althoug
the optimum moisture of the soil-lime
mixture increased ~with ‘ghe increasing
quantity of lime the saturation moisture of
such soils decreased in the presence of lime.
Also it is interesting to note that a,lthoqgh
the density decreased with the increasing
quantities of lime, the CBR both in dry and
wet state of such mixtures increased.

Although the CBR of the soil freshly
troated with lime immediately improves
considerably yet curing of such mixture for
a week is desirable to improve it still
further. Also the moisture of compaction
for such mixtures is to be properly control-
led and should not be much in excess of the
optimum moisture if good results are to be
obtained, The work done by M]s Mehra
and Chadda has shown that if moist curing
is done for a fortnight or more the penetra-
tion resistance of lime soil b}ocks, mgde
from almost all the soils, 90n51dera,bly im-
proves and in some cases it becomes more
than twice that of the less cured blocks.

Effect of Lime on the Compressive
Strength of Soils

Like the penetration resistance and
bearing capacity the compressive strength
of the soils containing lime increases with
the increasing quantity of lime in wet
conditions. In the dry state, “however, it
behaves slightly differently in different sogs.
It has usually a tendency to reduce 1({3
strength when added in gmall quantities .(,;
1 to 2 per cent and then improves when ldS
proportion in the mixture I8 increased.
Since the addition of lime does not mate_llu-
ally affect the compressive str.ength of soi s};
in dry condition, this aspect 1 not of mxa:1
importance ; but its effect of improving U ei
compressive strength and penetration resx:_
tance, thereby improving the bea,rmgfcap
city in the wet conditions is really of very

great significance.

Effect of Addition of Lime on. the res.is-
tance of soil to the softening action

of Water

i tities of
The addition of even small quantitio
lime,ev?z,, about 1 to 2 per cent by weight
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of soil, considerably improves the resistance
of the soil-lime blocks to the softening
action of water. The soil block, which
normally becomes soft and disintegrates
within 15 to 20 minutes of its immersion in
water can resist such action of water for a
number of hours if only 1.5 to 2 per cent
hydrated lime is properly mixed in it. It
has been found that if the quantity of lime
is increased to 3 per cent or more, by
weight of soil, the lime-soil blocks so pre-
pared can remain intact in water without
showing any dis-integration for a number of
days. This effect of lime goes a long way
in its use for making non-erodable mud walls
and mud plasters and also for making the
road bases more stable in wet state.

Two stabilised soil wall pannels of PISE
construction each 5 ft high, 3 ft wide and
1 ft thick were built up in the open over a
burnt brick foundation. In one of these
panels 2.5 per cent of hydrated lime, by
weight of soil, was thoroughly mixed, while
the other was of ordinary soil. Both these
panels were left unplastered and allowed to
weather for a year including one full
monsoon. After this period it was found
that lot of surface erosion had taken place
in the panel containing no lime while the
one containing lime remained almost un-
affected. The condition of these two panels
is shown in Photographs in figure 5.

Use of Lime in the Mud Plaster

Similarly two panels of unburnt brick
walls were plastered with wusual mud
plaster, one containing no lime and the
other containing 2.5 per cent lime and
allowed to be exposed to the natural
weathering conditions in the open for a year.
It was found that after the Monsoon the
plaster containing nolime showed considera-
ble erosion and even resulted in disintegra-
tion of the top portion of the panel while
one containing lime remained intact. The
condition of these two panels after Monsoon
geason, is shown in two Photographs in
figure 6. During these investigations it
wag found that even the cement did not
give as good results as were obtained with
the use of same quantity of lime. It can,
therefore, be concluded from these observa-
tions that although lime can not be used for
water proofing purpose, it can be effectively
used for making the surface non-erodable
against the showers of rain.
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Field Application of Lime for Improv-
ing the Subgrades and Flexible

Basis of Road

In view of the numerous bencficial effects:

of lime on the Engineering Properties of soil
as enumcrated above the use of this material
offers a very promising solution for improv-
ing the Bearing Capacity of the road bases.
It has the quality of increasing the Bearing
Capacity of clayey soils under wet condi-
tions. A number of natural soils from the
field when mixed with 2 per cent hydrated
lime and subjected to CBR Test showed

August 1960

so0ils which had a CBR of 2.4 per cent at the
field moisture and density showed a CBR of
16 per cent at the same density and
moisture when only 2 per cent lime wag
added to it. At the higher density, how-
ever, the CBR still increased. Similarly
in the case of other soils the CBR of the
soils increased from 1.6 to about 19 and
29 after the addition of 2 per cent lime.

A large number of natural soils from
other water-logged areas have also been
tested in the Laboratory with simijlar results.
In view of these encouraging results the use
of lime can be safely recommended for

considerable improvement in the Bearing
Capacity even at lower densitics. The test
results of few soils from damaged roads in
the water logged area are given in Table-1.
It would be seen therefrom that the natural

improving the subgrades of the roads in
water logged areas. The alkaline (sodium
ﬂ.]']({ potassium) soils, however, require a bit
hlglhel‘ quantity of lime than the caleium
soils.

TasLe I

C.B.R. Results with 2 per cent lime and without lime and P.I. per cent sand
etc. of samples from Kurali Morinda Road Mile 19/3 to 20/7.

At the time of sampling

NOE

Date of sampling 20/10/1959

Mud wall containigg 2. . ™ w ' "R g BN i P
68 2.5 per cent lime— Mud wajt containi ! 5 o | ?i =% § o | =28 é) i &3 E "% 1 ! '
Fig. 5 "g 1o lime : B O BE IS | B BRIEIgEESR gy g
N 2 B2 2 |2 8 228 5.3 75 | 3
:2: Location i g:’cd‘ﬁgbfz g ‘g&%g g&@%%j%géq ‘:{"é
ui! !——:JE’;)-‘EJ‘@'Q‘W» s SEERISET & 4" | 8
’| (EIEE IR EE|Z ICEERCGEELE R |0
’ E/;“w(%@@ig';} © psda gaT AT %5 i &
, Ball & 4 & oo & |
L. [ Kurali Morinda | J ‘ : ] J T T
| Road Mile20/7 [18.4, 13 2.4 [174 160 193 16.0 185 (365 16.7]14.9
; | ‘ gm/cc | ‘,’ ] '
' | | (108.5 | ‘ r
2. Kurali Morinda | ! : {”’“/cm; ' |
Road Mile 20/4 200 186 176 | do. | 130/ 203 | 193 119.3(34.6 14.9]15.4
| A ! |
3., Kurali Morinda | | " | o ]
; Road Mile 20/1 ! 235, 1.58° 2.4 do. | 16.0] 29.3 19.3 [22.8/48.1 22.9 4.5
: ! ! |
4., Kurali Morinda I | X : .
| Road Mile 19/5] 136/ 1.7 | 68 | do. | 13.0] 260 176 |17.2(30.8610.4|15.6
| | 1
5. Kurali Morinda | | L i !
20ad Mile 19/3; 13.6] 1,89{ 9.6 do. | 14.0‘ 22.6 152 1195(28.7 ,9.5/17.8

The frequent failures and re-construction possible to do so in the case of every road.

Mud plaster without lime

Mud Plaster wig lime

of roads particularly in water logged areas
are presenting big problems for the road
engineers and although the raising of such
roads to above the highest flood level, is
the permanent remedy yet it is not always

Under the circumstances the best and the
cheapest alternative appears to be to dig out
about 12 to 18 in. of the sub-grade below the
road crust and improve its Bearing Capa-
city by mixing thoroughly requisite
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quantity of slaked Hime and  re-compacting
the =oil-lime mixture properly hefore build-
ing up the erust. This method of improv-
ing the sub-grade 1= actually being tried on
some of the roads in Punjab and the results
obtained, so far, are quite encouraging.
Eyven if the raising of the road i done it
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3. INTERNATIONAL

@ THE deputy chief exeentive of the
London Office of the International Road
Federation, Mr. W. G. Kennedy, left on
April H4th on a tour of six Far Eastern
countries, in five of which it is proposed to
set up road federations.

(n Hong Kong preparatory work  has al-
ready been carried out and the present visit
is designed to put on a firm basis the formal
establishment of a local road committee,
It is also intended that o similar organisa-
tion will be set up in Singapore.

In Thailand, Malaya and Burma the
possibility of forming national road associa-
tions in the near future will be investigated
and all sectors of the community ap-
proached for support. in the former two
countries considerable interest, official and
otherwise, has already been shown.

As part of his programme Mr. Kennedy
will also attend the zonal meeting to be
organised hy the United Nations Kconomice
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ROAD FEDERATION

Commission for Asia and the Far ISast in
Dacea, Fast Pakistan, in June, 1960, when
the central sector of the projected Trans-
Asian Highway will be  discussed. The
major gaps in the proposed through route
fall within this aren.

The deputy chiel exceutive also intends
to hold discussions with the United Nations
Beonomic Commission for Asia and the Far
Bast Headguarters in Bangkok on the need
for collecting  essential transport  statistices
and the importance of establishing uniform
traffic vegulations throughout the region.
A further matter to be raised with the Com-
mission will be the proposal to hold a Mid-
dle East regional meeting to develop a road
network running from Ankara in Turkey to
Teheran in Tran, to link up the Kuropean
International Main Traflic Artery System
with the Trans-Asian Highway. At present
these two systems are not connected,

(From: ¢ British Road Federation Bulle-
tin’, May, 1960),

4. INTERSTATE HIGHWAY BRIDGE RAISED

@® THE nation’s first highway bridge
modified to provide greater vertical clear-
ance for trucks carrying missiles was raised
on Interstate 94 near Lansing recently.

Using hydraulic jacks, workmen raised
the partially completed deck of a bridge
under construction to increase the clearance
from 14-ft 6-in. to 16-ft 3-in.

Michigan State Highway Department

" engineers said total weight of the prestressed

concrete beams and diaphrams that formed
the base of the deck was nearly 500 tons.

The 24 beams were tied together to form
solid units in four sections. Kach section——
from the abutment to the first pier on each
gside and two center sections—was raised
separately.

Because the beams were tied together
with concrete diaphrams, it was essential to
raise all beams ineach span simultaneously.

After the beams were raised, concrete
bolster blocks were cast on top of the
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piers and abutments to support the deck at
the higher elevation.

The U.S. Bureau of Public Roads in
Washington said Michigan was tho first
state to raise an expressway grade separa-

tion since the federal regulation was issued
in late January.

The federal order, issued at the requost
of the Defence Department, requires that
overhead structures on rural sections of the
National Interstate and Defence Highway
System provide a minimum of 16t clearance.

Michigan is providing an extra three
1 > 4 ¢]
mc}.les clearance to allow for future resur-
facing of the expressways and also because

snow on the highway would reduce the
clearance,

The Michigan State Highway Department
changed the design of all bridges to be

placed under contract as soon as the federal
regulation was issued.

Transport-Communications Monthly Review
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Interstate Route 94 Bridge Near Lansing

At the same time, it made a survey of
bridges under construction to determu;le
which ones could be modified before com-

pletion.

Howard E. Hill, Managing Director f)f
the Highwuy Department, gaid tlmt- ;1.1(;}:0(;%
] onstructt
ging the clearance _dm ing cons tion
:LGE’ZI() foot long bridge would save ¢ quite
a bit of money’.

The additional cost of providing ;;511?(:::1
M Y 0 o QG ‘l Qe
clearance for the bridge neat Lansing

about 18,000 dollars, Hill said.

The Bureau of Public Roads has reached
no decision yet on a plan to increase the
clearance of structures already built which
have less than 16 ft clearance.

Michigan has about 275 completed bridges
which may be affected by the new regula-
tion.

(From ¢ American Highways’, April,
1960).

5. MINIATURE TEST ROAD PLANNED

® A HIGHWAY test t.ra,ck 2_(3 ft in (}12;
meter will be built sometime this tipr'lgiéu;i.
the University of Illinois. On '11115 o
nutive test road, road materials will get s

proximately 1 year’s in 1 week.

First tests will be on new low-cost mate-

rials for secondary roads and city streets.

Industrial sources have pledged 13,200
dollars a year for 5 years to support the
project. Testing is scheduled to begin not
later than Sept. 1.

Two truck wheels at ends of a beam pivo-
ted in the middle of the test track will spin
along the 50 ft of highway at speeds from
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3to25 m.ph with loads varying from
1,700 to 3,000 1b per wheel. Automati-
cally moving in and out, they will cover a
patch 2} ft wide. Traffic ina day will
equal that of 50 days or more on an ave-
rage secondary road. Operation of the
test unit will be halted for adjustment and
lubrication 4 hours out of every 24.

The test track will be divided into six
sections, one consisting of the standard
crushed-stone base of the Illinois Division
of Highways, and others of experimental
construction. Sub-soil will be the same
under all. Water content in the sub-soil
will be wvaried at will to simulate actual
field conditions.

Basic information will be sought to set
construction standards for low-cost secon-

dary roads using two newly introduced
mgterials, One is a slag, limo, fly-ash
mixture on which Professor (ieorge W. Hol-
lon has been doing research for 4 years,
Professor Hollon is in charge of the test
track. His mixture is now being field tes-
ted on several county secondary highways
in northern Illinois by the county highwa‘w
departments of Cook and Lake counties,

The f'irs‘a 3 years of work with tho test
track will be devoted to Professor Hollon’s
mixture. During the next 2 years tests on

the use of lime to stabilize roadways are
scheduled. )

' A sectional view of the
ts shown in the
tion,

circular test track
accompanying  illustra-

(From < Better Roads ”, April, 1960)

6. EXPRESSWAY FOR JAPAN

@® THE World Bank has made a loan equi-
valent to 40,000,000 dollars to Japan for
the construction of a 45-mile expressway
from Amagasaki to Ritto, linking the Osaka
metropolitan area with that of Kyoto.

This is one of the most heavily popul

; of s ted
and industrialized areas of Jap{;n.l IX ?ast
safe highway will reduce travel time, relievé

congestion and reduce the cost of freight
and passenger traffic,

40

Transport-Communications Monthly Review

The loan was made to Nihon Doro Kodan
(Japan Highway Public Corporation) accor-
ding to the International Bank for Recons-
gruction and Development. This is a
government corporation established in 1956
to construct, operate and maintain toll
roads, tunnels, bridges and ferries through-
out Japan.

The development of transport facilities
has seriously lagged behind other sections
of the Japanese economy. The railroads
are overloaded and the roads are inadequate
to handle rapidly growing traffic. Only 10
per cent of the 93,000-mile road system is
paved and most of the main highways ser-
ving industrial areas are narrow and win-
ding and run through the centers of towns.

Despite the poor roads the volume of
traffic has been increasing at average
annual rates of 15 to 20 per cent for trucks
and buses and even more for automobiles.
Construction of modern roads started in
1952 and Japan mnow intends to spend
about 2,800,000,000dollars during the period

958-1963 in a program to improve Or re-
(l:onftruct existin% rgads and to buil'd toll ex-
pressways in certain important industrial
areas.

The Amagasaki-Ritto Expressway is
the first section of an 118-mile expressway
that the corporation plans to build from
Kobe to Nagoya. The area traversed by
the Amagasaki-Ritto expressway has a
population of 8,700,000 and contains about
57,000 factories and workshops. Indus-
trial output includes the whole range of
Japanese manufactures, from iron a,n'd
steel to electronic equipment. There is
also considerable agricultural production.
Half the population of the area 1s concen-
trated in a narrow zone facing Osaka Bay.
This area accounts for three-fifths of the
industrial out-put of the whole region.
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The railroads are being used to capacity,
and despite poor roads and heavy conges-
tion, trucks carry about three-quarters of
all short-haul high-value goods produced in
all parts of the Kobe Nagoya area.

The expressway will be a four-lane divi-
ded limited-access highway that will bypass
all towns en route. In general it will paral-
lel the extisting highway and the rail road,
but to avoid densely populated areas and
rice-growing lands, the greater part of it will
be built through adjacent foot-hills, thus
requiring long tunnels.

Steel bridges and concrete viaducts will
be constructed to cross several large rivers
and their flood areas, viaducts will be
built where the expressway traverses urban
districts and areas zoned for future urbani-
zation. A substantial number of over-
passes will be needed to eross intersecting
roads and railway lines. The standards
will be similar to those of expressways in
other countries. The design speeds range
from 74 m.p.h. in flat rural country to 50
m.p.h. in the mountains and urban areas.
The expressway will reduce the average
trave] time between Amagasaki and Ritto
from 3 hours to 1.

The total cost of the Amagasaki-Ritto
Expressway is estimated at 47,200,000,000
yen (131,000,000 dollars in U.S. money).
The bank’s loan will cover about 31 per
cent of the total costs; the balance will be
met in part from the corporation’s reve-
nues, but mainly from grants from the
Japanese government, loans from funds
under government control and borrow-
ings on the Japanese market to be gua-
ranteed by the government. The express-
way is expected to repay its cost from tolls
in 25 years. :

(From ¢ Better Roads’’, April, 1960).

7. VALLIPURAM CAUSEWAY

@ THE Palar River crosses the road con-
necting Mahabalipuram—a place of a.rchea(i
logical interest and tourist _centre, an

Tirukalikundram a place of religious impor-
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tance, and the Great Southern Trunk Road
connecting Madras with the southern
districts of the State. Without a bridge or
a causeway at this site, tourist traffic pro-
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ceeding from Madras via Mahabalipuvam
had to make detour via Chingleput, invol-
ving an extra lengthof 10miles. Apart from
its importance as facilitating  through
traffic a suitable structure at this crossing
wag a neecessity for the needs of the loeal
traffic.

Various wlternatives were investigated. A
bed level causeway, even though providing
a hard surfaced crossing, would have heen
subject to frequent interruption to traffic.
On the other hand, a high-level hridge
would have cost not less than Rs 25 lakhs,
Therefore, a high-level causeway with its
crest at 90.25 ft, i.c., a few feet above the
ordinary flood level, was finally decided
upon. By this arrangement; it was felt
that there was not likely to beany interrup-
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1,101! to tmf.h(: except in the case of extra-
ordinary high floods.

L4l
: . 80 Tt and

sloping portions of 300 ft on the Tirukali-
k.umlr:\‘m side and 160 1 on the Nelvoy
side. The length of the canseway iy 2 500
ft of which vented portion is 630 ft.  On
the southern side of the river, where fhe hod
has ®deep channel, 56 vents, 36 consist of
-‘l)\llll\l.tvﬂﬁ()t ‘.)llmx culverts measuring 10 ft
Y o It each. The remaini
10 ft by 9 1y (T:u'hfll}:n' H\\t;l‘il('lll:”());E o,
' / pen foundi-
tions with cement, conerote piers and simply-
supported  slabs are provided.  The ]i:)(:‘l»l
wwu‘r\\.':my of 56Ot provided |‘)y t‘h(";(‘
vents 15 suflicient to pass the normal %111;1-'
mer diseharge of the river., The r(l)' (IIW‘
over the causeway has a width (‘)f .22 f‘: "

1w o . .
Customer : *“ Do you have anything for grey hair 7

Conscientious druggist . ‘“ Nothing, sir
L4 ]

but the greatest respect.”’
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ABSTRACTS

BULLETIN 239 PHYSICAL AND
CHEMICAL PROPERTIES OF CEMENT
AND AGGREGATE IN CONCRETE
HIGHWAY RESEARCH BOARD 2101
Constitution, Washington D.C,

THIS 65-page bulletin contains three papers

presented at the 38th Annual Meeting of
the Highway Rescarch Board and one paper
presented informally at a conference session
for discussion and review.

“ Relationship of Pore-Size Distribution
and Other Rock Properties to Serviceability
of Some Carbonate Aggregates,” by Carl
L. Hiltrop and John Lemish, presents data
whose development may ultimately lead to
a description of a physical ¢ poor” aggre-
gate.

« Uorrelation Between Chemical and
Mortar Bar Tests for Potential Alkali
Reactivity of Concrete Aggrqgates,” by
Bernard Chaiken and W. J. Halstead,
shows the necessity for use of both tests to
characterize some aggregates.

« Sjlicification of Carbonate Aggregates
in Concrete,” by Ramon E. Bisque and
John Lemish, shows more conclusive data
on this theory than presented in a related
paper last year. Substantiating data are
claimed to show that silica is introduced
into some carbonate aggregate from the
coment paste.

« (‘ement-Pozzolan Reactions,” by K. J.
Benton, reports on studies undertaken to
develop information which will eventually
lead to establishment of better criteria for
pozzolan, mix proportions and cement type
to achieve optimum results.

HIGHWAY ACCIDENT STUDIES
BULLETIN No. 240 HIGHWAY RE-
SEARCH BOARD 2101 Constitution,
Washington, D.C.
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THIS 56-page bulletin contains five papers
presented at the 38th Annual Meeting
of the Highway Research Board, as follows -

““ Statistical Determination of Effect of
Paved Shoulder Width on Traffic Accident
Frequency,” by R. €. Blensely and J. A.
Head, reports on rescarch by the Oregon
State Highway Department in the use of
statistics to analyze the difference between
thp average accident frequency on sections
with narrow paved shoulders (4 ft or less)
and on sections with wide paved shoulders
(8 ft or more).

“Factor Analysis of Roadway
Accident Data,” by John Versacg i:n;l
further analysis of data presented by ,Schop-
pert in 1956, seeking to make apparent
additional relationships among the roadway
features while compressing the results into
a small number of more universal motions

‘“ Accident Analysis of an Urban Expregs.
way System,” by A.F. Malo and %.esg
Mika, applies to a typical urban express;
way system analytical techniques developed
for statistical studies of accident data on
the Pennsylvania Turnpike.

‘“ Interchange Accident Exposure,” 1
S. M. Breuning and A.J. Bone, shows they
for intersections, at least, conventional
statistics are rather misleading because the
exposure to accidents is not proportional to
the distance travelled.

“ Inventory Speed Responses and Prj
Traffic Records as Pred%ctors of Slll)ll;:él-'
quent Traffic Records, ”’ by Harry W. Cage
and Roger G. Stewart. Results of thig
pilot study' indicate that several of the
associations between driving speed as
reported by the individual, prior traffic’
records, and subsequent traffic records are
much greater than would be expected by
chance.
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ROESSINCER (1)
(toneral Discourses on different methods of
prestressing conerete.
Insdoe Trans, No, 1411
Prang. from French from ¢ Bulletin Techni-
quo  de fa Sulsse Romandde, 1950, 76,
225-37"".
Hl131

ROHNER (F.)
Non-destructive testing.
Insdoc Trans. No. 814.
photo eopy‘‘ Schw. Archiv fur Augowandto
Wisseuschaft und Techmik 1948, f4 (10),
289-20377,
3471

ROMANI (L.)

Attempt at Dimeonsional analysis of tho
Resistance to Rolling of Pncumnatic tyres.

Insdoc Trans. No. 1433.

Traus. from French fromn  Bull. Mensuel
de decuinentation de 1 U.T. A", no 73,
167-76 .

5197

ROTH (I.)

New Method for the determination of the
binding properties of binding matoerinls
employed in bituminous cold application
and their transformation on storage

Insdoe Trans. No. 1448,

Trans. from German from **Strasse uund
Tiefbau 1950, 4, 190-2",

047

SAAL (R.N.J.) & Van der poel (C)
Visco-Llastic Properties of  Asphaltic
bitumen.
Insdoe Trans. No. 2241,
Trans. from French lrom “‘1I Congress
International de L” Asphaltic .

7265
SAURLER
Raising of individual plates in concrete road
surfaces.

YTnsdoe trans. No. 1319.
Trans. fromm German fromn ‘‘Strasse und
Autobahn, I (7), 9-11"",
4952

SCHEUERER (A)

Determination of the adhesive strength and
the progress of hardening of bituminous
binders for (oad building.

1nsdoc Trans. No. 869..

Prans. from CGerman from “Bit, Teers
Asphalt Peche 1952, 3 (2), 29-35 .

3731

44

SCHWARZ (H
Caleulation of the mineral composition  of
Portinnd convent,
Iusdoe Trans, No. 1l
ll':tl\-"‘-' from German from " Neliwoizor
Archiv 1950, 16, 308-16 ",
SH0Y
SCHWARZ (17
On the medical examination of drivers of
motor vehieles.
Insdoc Trans, No, 1610,
lravnﬂ. fmmb French from ¢ Zoi tschrift fur
Verkehrssicherheit 1958, 2 (3/6),  193-206".
. 5578
SEYWALD (L)
Controlling of eonereto 4rack piates,
’lnsdoc Trans. No. 1318,
Prans. from German from  * Strasgo und
\utobahn 1951, 7, (11), 362-365"".
S00K8
SLEDEK (D)
O ; Aritie o ] f i
I;{):(;:. h(nunnnt.upuml'\/ of tha suhegail of
’,ll‘nsduc Traus, No. 1416,
rang. from Coernman from St
. ¢ Strasse
autobahn 1951, 2, 67-71. e
. 1 ALTAR R "-)125
SOCLETE DU VIAGRAPHE
Study (')f‘ the irrogulurities of rowd surfacos
i‘nsd()(: I'rans, No. 2263, '
Trans. from Freneh from * 15t i
8. ne Studo des irregu-
larities de I surface des chausses . 5
, 7446
STANGE (K.)
\'ul‘untion of Mixers with
tics methods.
Insdoe Trans. No. 1885,

Trang. from Chomi 1
. ‘hemie-Ingoniour Technik 24 (
March 1954, 150-55 " echnile 7 (3)

the holp of statis-

) 418
STOLNIKOV (V.v))

luluct:;ml micm‘w'()[m studios on the action of
;;m ace active roagonts in the process of
wydration of portland cement '
'll‘nudoc Trans. No. 1404, )
rans, from Russian from ** Z} ’ri
ladnoi Khimii 1950, 23, (')82-8"[ur"ul il
o 5198
TAVASCI (B.)
Structure of a n
: wrtar i Segni
Dompare of made of lime and Segni
Insdoc Trans, No. §39.

Trans. f i .
lOﬂ-llg)Hr Ttalian from * Comento 1047, 44,

3559
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THOENES (D.)

Phenomoena of uncovering in tho system
consisting of stone, water & asphaltie
bitumen or tar (piteh).

Insdoc Trans No. 2437.

Trans from French from ‘‘Bull. Ass. per.
Cong. Belge de la route 195377, 23, 17-305.

8721
TROBS (Heinrich)

Dovelopment. and present position of the
production of road biuders based on brown
coal tar in the poople’s own tar processing
works, Rositz.

Insdoc Trans. No. 2840

Transg. from German from ** Freibery Forscho
1954, A 23, 69-89."

10569
VAN DER WEEL (N))

On the mechanism of determination of the
gilicic neid content of soluble & insoluble
silicates.

Insdoe Trans. No, 1396,

Trans. from Dutch from ** Chemiseche Weaek
blad 1951, 47, 845-8"".

5485
VASENIN (I'.1)

Nature of heat liberation in the synthesis of
ealeium sihcates.

Insdoc Trans, No. 1403. )

Frans. from Russian from Zhurnal Priklad-
noi Khimii 1948, 21, 389-95"".

5127
VIVALDI (R))

Cement of today & that of the Romans of

more than 20 centuries ago.

Insdoe Trans. No. 857, i )
Trans. from Italian from ** Industria Italian

dof comento 1930, 207, 13-177".
3688

VON STEIN (W.)
Control of traffic signals and safety of traflie.
Inedoc Trans. No. 1611, ) )
Trans. from German from * Zoitsehrift fur
Verkehrssicherheit, 1954, 2, 21-377,
5594
WACLAW (i)
Propertios of coment raw matorials and their
influonce of tho burning of comont.
Inadoc Trans. No. 1316, 3
Trans. from CGerman from “ Zement-Kalk
Jips 19352, 6 (4), 91-102 R
5009

WALTHER (H.)
Miero-structurc & Properties of deformation
of lignite tars and pitches, IL

Insdoe Trans. No. 173L .
Trans. from Cerman * {rom Chemischo

Technik, 1955, 7, 471-2 "',
5698

WALZ (KURT)
Protection of concrete road converings
against destruction by scattering salts.

Insdoc Trans. No. i445.
Trans. from German from ‘ Strasse und

Autobahn 1950, 7 (9), 1-3 .
5167
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WASSERFUHR (H)

Modorn road huilding as an out-lot for lignite-
distillation tar and pitch.
Insdoc 'Crans. No. 2896,
Trang. from German from ¢ Braunkoh
1935, 31, 209-216 ", unkobhlo
9618
WENN (B)
Investigation of Crushed stone aggregates
for resistance to impact and compaction.
Insdoc Trans. No. 1436,
Trars. from German from ‘‘Strasse und
Autobahn 1951, 2 85-0 ",
5134

YUNCG (V.N.)

Influence of alkalis on the properties of
calcium silicatos.
Insdoc Trans. No. 1729,
Trans. from Russian from ¢ Tesement 1951.
17(6), 913",
5944
ZAMAKHAER (M.S.)
Specification of the width of the carriageway
of motor roads.
Insdoc Trans. No. 2703.
‘Prans. from Russian from original.
7 Q177
ZIPKES (B.)
Behaviour of road surfaces in
traftic safety. i regard to
Insdoc Trans. No. 838.
Trans. from German from * Str
Veorkehr 1950, 36 (2), 1-127", asse und
3766
ZIPKES (E)
Road Rollers,
Insdoc Trans. No. 1327.
TrapB. from German from ‘‘Zement Kalk
Yips 19531, 4.7
5011
ANONYMOUS

Bitumen. Coir Felt : A new kind of sound-
insulation material.

Insdoc Trans, No. 2007,

Trans. from German from ¢ Bitumentee
Asph. Peche und Verwandte Stoffe 195?
3, 952-263 . )

6806
ANONYMOUS

Cy_clo path paving \yith an appendix contain-
ing prqvmofnal directives of July 1943, for
execution of carpet pavin i 4
binder, P g8 using tar as

Insdoc Trans. No, 2321,

Trans, from Danish from *“ Vejkomi
Skrifs Nr. 18, 1-22"", Jromiteens

8910
ANONYMOUS
Danish highway code III classification of
roads.

Insdoc Trans. No, 2320,
Trans. from Danigh from “ Danish Hi
code . 6-9. ighway

8909
(Continued on page 52)
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LIST OF PUBLICATIONS ADDED TO THE ROADS WING LIBRARY,
DURING MAY AND JUNE, 1960

. Annual Reports (Technical) of the

Central Board of Irrigation &
Power. India, 1951 & 1955,

Mielder

Kom-(ies

Strassenbau. Von. AZ. by
RKisenwerke  Carl  Heige

Alfeld/Lelme.

Punjab Public Works Department
& Roads Branch—Annual Report
of the working of Building &
Roads Research Laboratory,
Karnal 1956-57.

Report by the Railway Board on
Indian Railways for 1958-1959
Vols. T, and TL

Theory of Structures 1940 by Long-
mans Green & Co., London/New York.

Building Regulations
forced Concrete by
crete Instt.

for Rein-
American Con-

Basic Road Statistics 1948 & 1935
British Road Federation London.

Specification for the use of Ram-
med Cement Soil in Building Cons-
truction, Indian National Socicty of
Soil  Mechanies  and Foundation
Engineering.

Moments in Simple Span Bridges
Slabs with stiffened Edges. A re-
port of an investigation Vol. XXXVI
August 1, 1939, 14097 by University of
Tllinois.

Le Betonnage D’ Hivere Theore Et
Methods by Dunod, Paris, 1958,

Piles Culees Et Cintres Des Ponts,
by Robinson, Duncd, Paris, 19585.

Klothoiden Taochenbuch fur
Entwrf and Abstechung by Krenz,
Bauverlag Bauverlag Gmbh Wicsheden,
Berlin.

13

16,

17.

18,

I,

20).

e

o, Strassenplanung  Mit

o

Pearpsaktive im
Insbeson dere
vanka Publisher
Wiesladen: Berlin,

Ingeneur ban
Imstrabenban by
Janverlae Cumbh

Der  Neuzeitlicher  Strabenbau,
Aufgaben and Technik Vierte
Neubearbeitete Auplage by Nemnn
H. Spingar Verlag BerlinfGollingen|
Heidelherg 1959,

Klothoiden

by Osterlon & Published by Bauverlag,
| v - LY

Gumbh, Wiesgaden, Berlin,

Standard Australian Glossary of
tgrms used in Road Engineering by
Standard Association of Australia.

Frames & Arches by Leontovich and
published by MeGraw Hill Book Co.,
New York,

{\ir Photography applied to survey-
ing by Longman Green & (o., London.

Open Channel Hydraulics by Chowe
and Published by MeGraw Hill Book
Co., New York,

P)ractical_ Prestressed Concrete by
Preston & Published hy MetGraw Hill
Book Co., New York.

. Highway Engineering Handbook.

Handbook do
Public Administration Service,
1313-East 60th St., Chiacago.

Conducting a Home Interview Ori-

gin Destination Survey (Procedure
Manual).

O)rigin Destination & Land use
(Procedure Manual) by Nation Commit-
tec of Transport.

_Conducting a comprehensive park-
Ing study (Procedure Manual).

Maintaining Accident records.

Transport-Communications Monthly Keview

31.

36.

Recommended Standard Warrants,
and objections for Transport Ser-
vices & Facilities.

Standards for Street Facilities &
Services (Procedure Manual).

Modernizing Laws and Ordinances
(Manual Procedure).

. Measuring Traffic Volumes (Manual

Procedure).

World Economic Survey 1958 by
United Nations. Deptt. of Economic &
Social Affairs, New York, 1959,

1S-806-1957--Code of Practice for
use of Steel Tubes in general Buil-
dings Construction by Indian
Standards Institution, New Delhi.

All India Civil List Manager, Publi-
cation, Delhi.

 Census of India—Report Vol. T 1959

Manager of Publications, Delhi.

British Standard 3148:1959 ¢ Tests
for water for making concrete.”

5 Victoria Country Road Board Forty

Sixth Annual Report for year ended
30th June 1959. by A. C. Brooks,
tovernment Melbourne.

Civil List Indian Administration
Scrvice and Indian Postage Service
Manager of Publications, Delhi.

Fifth Irrigation & Power Seminar
Srinagar 23rd to 25th June 1958 Vols.
I and IT by Central Water & Power
Commission new Delhi. -

38.

39.

40.

41,

42.

43.

44,

August 1960

Economic Survey of Asia and the

Far East 1959, United Nations Publi-
cation,

Traffic Control and Road Accident
Prevention.. cheaper FEdition with
supplement incorporating recent Legis-

lation by Champan and Hall, Lon-
don.

S.tatistical Year Book 1959 Annu-
aire Statistique Eleventh issue

Onxieyme Annee. United Nations
Publication.

Report of the Soil Research Labo-
ratory Highways Department
Guindy Madras-25 for the period
from April 1954 to March 1955 by
Govt. of Madras. .

R(?port of Soil Research Laboratory
Highway Deptt. Guindy Madras-25
for the period from April 1955 to
March 1956. -do-

Highway Research Station Guindy,
Madras-Annual Report for 1956-57.

Resurfacing and widening old Con-
crete Carriage-ways with Concrete

by Ninth National Belgian Road Con-
ference, 1959.

. Mathematics for Engineers Part II

including differential and integral
Calculus, Spherical trignom%try
and .mathematical probability, 5th
Edition Catalogue No. 167/4.

WISDOM IN BRIEF

«DAILY, I grow to honour facts more and more ; theory less

and less.”—Carlyle.

47
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BUDGETS AND ADMINISTRATION REPORTS
UTTAR PRADESH CIVIL. WORKS BUDGET FOR 1960-61

The following extracts relating to civil works
Uttar Pradesh Budget Publication for the vear 1960 61

have been  take

n from the

Revenue
‘i 1 T
Netuals ',\‘(‘\.FH(‘(‘ I”‘“_l,‘-(“"
Hewls 1958 54 Estimate  Fstimate
F1o349 6o 1960 6l
(Bs i lakhs)
(a) Rent of huildings j
BRI . V"* ‘ N
(b)  Ferry rveceipts 23 ”t(: ’j:)(t _)i,‘”
(¢) Tolls on roads . dlm ’ _J'd“”
(d) ‘R‘v(‘,(‘()\"(‘,l‘i(‘.\' of expenditure I()'('i.I !4““ l"“)“
(c) Miscetluncous 'M.')‘) ‘).)Af))() ")IUT)
(f) Receipts from Tehbazari and projection =l i
fees levied by loeal hodies on State
N Roads . 0.02 0.02
{g) Toll on bridges 0, ';1-' L
(h) Subventions frond the Central Govern- -
ment  for Buddha Jayanthi Road
works and for wnemployment relief
‘ schen}cs for road projects o
(i) Subventions from Central Road [und =2 1211
(Reserve) :
) Subvon_tion from the Government of 103 A 1281
India for Development schemes in-
~ cluded in the 2nd Five Year Plan 7395 05.G7
Deduet — refunds, Tae 10267 11681
(=)L89  (—)1.20 (=) L.00
Fotal. .. 143.35 195,49 219.76

Expenditure on Civil Works met from Revenue

ORIGINAL WORKS
Buildings

Communications l‘?-#’“ 14.58
Micellancous 23.23 39.48
REPAIRS 1.25 3.64
Buildings L
Communications ) ”’-?" 16.43
Miscellaneous 307.60 308.32
Tools and Plant 2.88 3.10
%uspense ‘ . :82 4.47
ransfer to the State Bridge fund A 42.29
Capital Outlay on Civil Works met from 11.00
revenue (Plan) "
Recoveries—Adjusted in the accounts in 400 105.67

reduction of expenditure
(=) 3L84 (=) 110.00

16.87
30.69
0.16

17.88
311.36
7.17
4.54
90.41
13.00

116.80

(—) 105.70

Total... 415.94 488.89

503.18

48
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QOutlay on Civil Works outside the Revenue Account

Heads

|

Actuals Ij’e\_fised | Budget
| 1958-59 | Lstimate | Estimate
| 1959-60  1960-61
|
| L

(Rs in laki;s)

ORIGINAL WORKS:
Buildings
Communications
Miscellaneous
Tools and Plant
Suspense

Recoveries—Adjusted in the accounts

reduction of expenditure

Revenue form Roads:

Total...  535.16  626.33

268.97 393.53 533.90
299.70 345.04 381.56
14.23 14.03 3.98
6.40 8.10 9.38
2.18 301.23 290,93
in
(~)56.32 (—) 435.60 (—) 555.37
664.38

Receipts under the U.P. Motor Vehicles

Taxation Act

220.00  240.00

Receipts under the Indian Motor Vehicles

Act
Taxes on Sale of motor spirit
Deduet — refunds

211.73 18.30 20.33
57.63 51.13 50.12
(-)0.87 (=)1.30 (—)0.80

Total... 268.49 288.13 309.65

(A brief review with reference to Civil Works)

THE total revenue of the staff for the year

1960-61 is estimated at Rs 13089.68
lakhs against Rs 12250.57 lakhs (revised
cstimates) for the year 1959-60 and
Rs 11723.22 lakhs (actuals) for the year
1958-59. The corresponding figures of ex-
penditure are Rs 13323.23 lakhs, Rs 12250.57
lakhs and Rs 11613.75 lakhs respectively
for the years 1960-61 (Budget estimates)
1959-60 “(Revised estimate) and 1958-59
(Actuals)., Total revenue expenditure on
Civil Works is estimated at Rs 503,18 lakhs
for 1960-61 while the corresponding figures
for the revised estimate for 1959-60 and
actual for 1958-59 are Rs 488.89 lakhs and
Rs 415.94 Iakhs respectively.

49

There is a provision of Rs 342.05
(original .works and repairs) on coméﬁhﬁﬁ
cations in the current year from the
revenue account and the correspondin,
estimates for the years 1959-60 (reviseg
estimates) and 1958-59 (actuals) are
Rs 347. 80 lakhs and Rs 360.83 lakhs res.
pectively. ‘

Total expenditure on Civil Wor -
side the Revenue Account for ff;li ;:;r
1960-61 is estimated at Rs 664.38 lakhs
revised estimate for the year 1959-60 is
Rs 626.33 lakhs and Actuals for the year
1958-59 is Rs 535.16 lakhs. Expenditure
on Buildings and Communications from
the main items of expenditure.
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LIST OF APPROVED WORKS ON NATIONAL HIGHWAYS

S. No.

Tt

-1

10.

11.

12.

Joh No. Name of work

ANDHRA PRADESH

17 Works cach costing less than 2 laktis.

ASSAM

2206-AS-40 \\'i‘(l(-ning Gauhati Shillong Road (N.H. No. 40y

for two lane traftic i.e. from Umsan Lem Nava
Bungalow (section 10) mile 39th to mile 5th,

2207-A8-10 Widening Gauhati Shillong Road (

N.H. No. 40
for two lane traffic (section 11 b

mile 32 to 38
390 D i 2amedtalli i
2323-A8-37  Remetalling  and surfacing certain portions of
n}nles 1520 179 of Assam Trunk Road N H
No. 37 in Dergaon Sub Division, '
2327-AR-39  Remetalling and surfacing miles 26-30 of Numali-
,r_r,‘;mrh l)_um.pur Road NH. No. 39 iy Barpathar
Sub Division. o

2329-A8-31  Improving the surface condition of

from mile 109 o 115
Division,

N.H. No. i3t

under  Kokraghar

BOMBAY

LI VI 1
Providing additional twe nmino
Kenera-Barej

2294-BM-8 i
] A r bridges on Hariala -
a seetion of NJH. No. 8
2306-BM-8A  Construction of bry
5 't & bridge acrogs the N
43 on Bagodra-De o st Xall

2319-BM-8A I’mviding C.D. work ;
/1), rks , . .
section of N H, N().s h()\“ Himdi-Saiyata- Doia

alu in mite

Five works each costing less than 2 lakhs
DELH]

2331--DLH-2  Improvement to t}
and Okhla Roadlf‘I\IIul!{l(tlsg] QM Mot Roud

HIMACHAL PRADESH

2301-HP-22  Construction of an ex

plosive

on H. T. Road N.H. N, 22mug*win0 at Phagu

50

opuri section of N H . No, 8A

Amount
(Bx in lakhs)

820

3.07

.96

2 89

£95

w

[
-1

3.36

330

2,86

0.11

0.07
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S. No.

13

14

16.

17.

19.

22.

Job No.

2304-M P-26

2287-MD -7

2288-MD 4T

2203-MD-7

2205 MN-39

2202-MY -+

2330 RN-42

2332.R.J-8

2336-RJ-8

Name of work

MADHYA PRADESH

Construction of a high level bridge across the
Sonar river in mile 30/5 of Sagar-Narasinghpur
road N.H. No. 26.

MADRAS

Widening the road crust to two lanes  in miles
261/0 to 276/1 of B.C.C.,, NNH. No. 7.

Asphaltie concreting 22 ft wide 'l‘rivandrum_
Nagercoil Road in miles 47/6 to 54/34-60 ft,
N.H. No. 47.

Forming a diversion at Karimangalam il} mile
173/7 to 175/7: Krishnagirt Salem section of
N.H. 7.

MANIPUR

Tarth work in Hill cutting and metalling the
widened portion to .improve the sharp curves
and slipped portions.

MYSORE

Widening the culverts on Madras-Cannanore
i N ile 90/ e
road National Highway No. 4 mile 29/4 to 62/0
in Kolar Division.

ORISSA

i neea culverts on Cuttack-Sam-
Reconstruction of 1 ucea culve ‘ :
\ baipur Road on N.H. No. 42 miles §2[0 to
124/3.

PUNJAB

Two works cach costing Jess than 2 lakhs.

RAJASTHAN
. S : 1
‘ e f N.H. No.8 Jaipur I)elhrl Roa.(.
(}Ol(];:t\l;(‘tzﬁ)igr?nlent) Shahpura Paota Kotputli
gection.

i 38 ft ¢ riding shoul-
r: toning formation to 38 ft and providing sh
“l((ilé::“?nc(ﬂlding carpetting in ’Ldajpm-%atl;
d\;Vﬂ,l'& Road miles 2/0 to 29/0) N.H. No.
excluding Ghat Section.

3 works each costing less than 2 lakhs.
51

Amount
(Rs in lakhs)

+.92

1.60

4.17

0.45

0.63

7.90

5.28
3.22
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Name of publication

SOME SELECTED PUBLICATIONS OF THE
INDIAN ROADS CONGRESS
available for sale:
Price (inciuding postage, etc.)

Rs nP
1, Vol. XII (Bound) — 1947-1943 12 00
2. Vol. XIII-3 January 1949 3 o0
3. Vol. XIIL -parts 1 & 2 (Bound — 1048-1049 5 50
{4, Vol. XIV (Bound) - 19491950 8 00
5. Vol. XV (Bound) — 1950-1951 9 00
6. Vol. XVI (Bound) - se o 1051-1002 8 00
7. Vol. XVII (Bound) - 19521953 0 00
8. Vol. XVIII-3 January 1054 3 00
9. Vol. XVIII-4 ... March . 1055 3 00
10. Vol. XIX (Bound) — e 19541950 10 00
11, Vol. XX (Bound) — .o 19551056 9 00
12. Vol. XXI-1 Tebruary 1067 3 00
13. Vol. XXI-2 March 18067 3 00
14, Vol. XXI-3 ... April w1957 3 00
15. Vol. XXI-4 December .o 1057 3 00
16. Vol. XXT (Bound) — ... 1956-1957 10 00
17. Vol. XXII-1 November 1957 3 00
18, Vol. XXII-2 December .. 1057 3 00
19. Vol. XXII-3 December 1957 3 00
20. Vol. XXII-4 ... XNovember 1958 3 00
21, Vol. XXII (Bound) — 19057 58 13 00
22, Vol. XXIII-1 ... Xovember .. 1958 3 00
23. Vol. XXIII-2 December 1958 " 3 00
24, Vol. XXITI-4 ...  October e 1969 . 3 00
25, Vol. XXIV-1 ... October 1959 3 30
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CASURINA AYENUE, Calcutta —2 Grout as base course finished with 17 premix carpet as wearing course.

Bur'm'ah-She'II for better roads

Modern flexible blacktop roads are easy

riding, durable, non-skid and tough. They

can be made with Mexphalte and Shelmac
marketed by Burmah-Shell.

o

. . . in India’s life and part of it

Please mention this journal when replying to advertisements.




Transport-Communications Monthly Review Kego. .vv. 1a~T343 August 1960

it’s so much
easier with a -

How arduous it would be to break a heap of stones
by hand! And how leng it would take!

Hand broken metal no doubt is cubical, but the
modern, perfected Baxter-Marshall “Knapping
Motion™ Stone Breaker not only produces equally
good cubical samples, but also yields increased

output at lower labour cost. STONSE BREAKER
Marshall, Sons & Co. (India) Ltd.

33/1, Nets}) Subhas Rosd, Calcutta, Marshalt House, Hanuman Road, New Delhl,
Marshai's Building, Ballard Roed, Bombay I Marshall’s Buliding, 2nd Line Beach, Madrss,

Marshail Sons... in step with Mechanisation™
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