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with the versatile
JOHNSON HALF TON ‘FROS’ RAMMER

The Johnson ‘Frog' Rammer is a vers.tie
machine for the large-scale ramming of
earth; it negotiates all types of ground-
steep, level, or uneven; foundations, carth
dams, bunds, embankments, etc., are
consolidated in record time at a minimum
of cost.

The machine is operated on commereial
Fetrol and is guided by hand; it leaps
Bpwards and forwards by itself. Comuoll-
ing the Rammer is easy since its centre of
gravity is very low.

Depth of compaction: 30" on non-cohesive
soils,

Depthof compaction: 15" encohesive soils.
Degree of compaction: 95% to 10075,
Average forward movement: 5 per blow.
Approximate rate of operation: 50 blows
per minute,

Approximate coverage: 280 sq. yds. per
hour,

Fuel consumplion: 1 quart per hour.

SOLE AGENTS:

Killick, Nixon & Company Private Ltd.

Killick House, Home Street, Bombay |

Madras: Sales Representative: P. B. No. 5033
SUB - SELLING AGENTS:

Hyderabad & Andhra State:

Glenwell & Gompany, 135.C, Prenderghast Road, Secunderabad Dn.
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SUPER RANMMER

Fits three bases of
diffcrent diameters.
Gives a very hard er-
osion resisting surface
where rollers cannot
reach; operational cost
very negligible.
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The B-G Travel Plant consists of two basic units—the portable B-G Mixer and

the B-G Paving Loader...produces the highest quality bituminous mixed-in-place
materials for surfacing roads, city streets, airport runways.
Capacity. 125 to 250 tons per hour.
Uses All Types of Binders. Asphalt, tar, emulsions, cement or clay.
Works in All Weather. By using heavier cutbacks the Travel Plant
minimizes weather hazards.
Hot Mix Single Aggregate Plant. By addinga Dryer to the Travel Plant.

1t is unaffected by rain or water
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Gradation Control. By adding Dryer, Dust Collector,
and Gradation Control Unit.
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'PROGRESS OF ROAD DEVELOPMENT IN INDIA

THE NAGPUR PLAN & AFTER

HE Conference of Chief Engineers held

at Nagpur, which for the first time in
the history of road development in India
drew up an integrated plan, envisaged
the construction of 25,000 miles of
National Highways, 63,000 miles of State !
Highways, 160,000 miles of District
Roads, and 150,000 miles of Village Roads.
Modified to apply to the Indian Union,
the milage of different classifications of
roads is as under :—

Miles Miles

National
Highways 20,750 Surfaced Roads 123,000

State Highways 53,930 Unsurfaced
District & Village Roads 208,000
Roads 256,300

Total 331,000

Total 331,000

In 1951, the beginning of the first Five-
Year Plan, the country had a surfaced
road milage of 97,516 and the unsurfaced
roads were 150,963 miles. Thus, at the
beginning of the first Plan, there were
248,509 miles of roads.

By 3lst March 1956, i.e., the end of
the first Five-Year Plan, total milage of

1 3

roads in the country was 316,668. This
figure includes 61,020 miles of surfaced
roads and 38,139 miles of unsurfaced
roads constructed under the Community
Development Projects and the National
Extension Schemes. Table 1 gives the
growth of road milage from 1943.

Table 1

Growth of Road Milage

!
Surfaced | Unsurfac-: Total
miles ed miles miles

Nagpur| 493 609 | 208,000 | 331,000
Plan

In 1043 | 88,000 132,000 | 220,000
In 1951 | 97,546 103,963 | 248,509

In 1956 | 121,617 195,051 316,668

In Table 2, the milages of different
types of surfaces at the end of the first
Plan in the varjous States are given,



Transport-Comumunications Monthly Review

Milage of different types of road surfaces at the end of the

Table 2

first Plan in the various States.

March 1937

SCRFACE

|

’ Water \ Unsur- Grand
States Black | ., ate Total °  faced Total
T 1| Concrete Bound Surfaced |
Loppec Macadam l -
Part ‘A°
Andhra 1162* 146* 11055* 12363* 2795* 15158*
Assam 1210 1 189 1400 11468 12868
Bihar 3374 12 1348 4734 30005 34739
Bombay 1676t 7964 C11842¢ 143144 11124} 254338
Madhya Pradesh 10621 1 6837+ 79001 4728} 12628+
Madras 4732 222 12200 17154 = 8450 25604
Orissa 372 —_ 2351 2023 5210 8133
Punjab 3036 2 418 3456 6519 10275
Uttar Pradesh 3195 537 7430 11162 26182 37354
West Bengal 2460} 1544 1936+ 146601 21268} 25868}
22479 1871 55656 $0006 128059 208065
Part ‘B’
Hyderabad 208 62 5574 5844 2063 7907
Jammu & Kashmir 439+ —1 6171 1056+ 1037+, 2093+ o
Madhya Bharat 550 25 1022 4597 208 4505
Mysore 1294 164 7712 9170 3249 12419
Pepsu 815 1 25 841 240 1081
Rajasthan 1725 22 3481 5228 9504 14732
Saurashtra 84 165 2231 2480 2300 4780
Travancore Cochin 1034 475‘{ ] 2586_1- 2?36}_ 7 4Q44f » 6280]‘,,,
5220 184 26248 31952 22645 54597
Part <G’
Ajmer 176 — 109 285 396 681
Bhopal 128 — 448 576 572 1148
Coorg 151 — 217 368 24 392
Delhi 268 5 2 275 43 318
Himachal Pradesh 61 — 13 7 2321 2995
Kutch 39 — 168 207 321 528
Manipur 207 — 37 244 372 616
Tripura 18 — 134 152 272 424
Vindhya Pradesh 130* 3* 1225 1358% 1287% 2645%
1178 8 2353 3539 6208 9747
Part ‘D’ o
Andaman & Nicobar
Islands — —_ — — —_ —_—
Grand Total 28877 2363 84257 115497 156912 272409
* 1954 data. 1 Provisivnal figures
1

XY
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National Highways

The system of National Highways,
which are maintained and developed at
the cost of the Union Government, is at
present 13,800 miles.

When the Centre took over liabilities
for National Highways, the selected routes
had approximately 1,600 miles of missing
road links and thousands of missing cul-
verts and bridges, out of which about 150
were bridges on large rivers. In addition,
about 9,000 miles of these roads had low-
grade surface. During the first Plan period,
construction of 636 miles of missing
links, 30 major bridges and the improve-
ment of 4,000 miles of existing sections of
National Highways was completed. In
addition, the construction of about 614
miles of missing links, 42 major bridges
and the improvement of 3,000 miles of
National Highways was in progress at the
end of the first Plan period.

Bridges
The first Five-Year Plan provided for

the construction of 75 major bridges and

Table 3

Expenditure on Other Roads 1931-36.

March 19537

a large number of miner bridges and cul-
verts., Thirty major bridges on National
Highways and 3 on Other Roads have
been constructed during the Plan period
in the Central sector.

Expenditure

The estimated cost of the Nagpur Plan
for the Indian Unjon was Rs 371.8
crores. At hundred per cent increase
over pre-war rates, the present cost of the
Nagpur Plan would be of the order of
Rs 744 crores. In comparison, actual ex-
penditure incurred from 1943 up to endof
1955-56 is as below :—

Rs 28 crore

Rs 131 crore

National Highways
Other Roads

Table 3 gives the State-wisc expendi-
ture on roads other than XNational High-
ways during the first Plan period.

The States were re-organized on
1-11-1956. The distribution of the milage
of National Highways among the new
States is given in Table {,

Table 4

National Highway Mileages

in various States after

Reorganisation
195156 1951-56 T
Name of State Rs Name of State Rs Name of State Milaves
| Lakhs Lakhs )
I I
Andhra 222 59 | Rajasthan 497.70  Andlra Pradesh | 1110
Assam 274.59 | Saurashtra 428,39  Assam Loy
3 —a = , . - Bihar 1173
Jihar 1078.05 | Travancore-Cochin 26445 B [ 2386
Bombay 2440.18 § Ajmer 21.69  Delhi ] 44
Madhya Pradesh 203.17 | Bhopal 56.59  Himachal Pradesh | 222
Madras 287.36 Coorg 24.77 J_an‘lmu & Kashmir ! \3_#
Ori 93757 | Delhi 2500 Kerala [ 256
rissa =o4.0¢ } Delhi <. Madhya Pradesh ;1269
Punjab 356.24 | Himachal Pradesh 219.43  Madras 1035
Uttar Pradesh 541.95 { Kutch 47.36  Manipur ;28
West Bengal 1368.71 | Manipur 53.32  Mysoro It
3 o . - Orissa 851
Hyderabad 145.85 | Tripura 1287 punjal, 769
Jammu & Kashmir| 25497 [ Vindhya Pradesh 10448  Rajasthan 170
Madhya Bharat 22089 IN. E. F. A. 79.67  Uttar Pradesh 1340
Mysore 527.43 | Sikkim — West Bengal -
Pepsu 184,37 | Community Projects]  29.48 13,770 or
N e 13,800
Total — [10251.64

Ot
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THOMAS TELFORD

HOMAS Telford, the first President
of the Institution of Civil Engineers,
London, and the builder of many roads
and bridges, was born in August 1757,
the first child of a poor young shepherd
John and his wife Janet. Before the
child was a year old, his father died.
When Telford grew big enough for work
lLie lived with a relative of his father,
who was also a shepherd. He did all
sorts of odd jobs like herding cows, run-
ning errands, ete., for which he received
food and sometimes 5 shillings for
purchase of shoes.

At the necarest parish school he
learned reading, writing and arithmetic.
When he was 15 and had finished study
at the elementary school, his mother
decided to send him to work for a stone
mason in the village of Lochmaben. But
the stone mason treated Telford badly
and he ran back home. Next, Telford
was apprenticed to a stone mason at
Longholm, a nearby town. Here he
enjoyed his work and learnt the first rules
of construction. During his stay in this
town, Telford attracted the attention of
an elderly lady, Miss Pasley, who had
money and culture. Soon he had access
to the collection of books she had. «“ Like
a hungry bear, Tom pounched upon her
shelves. Through the long winter evenings
he trudged back and forth, reading first
one book and then another, until he knew
all the books in Miss Pasley’s library
almost by heart. Like Abraham Lincoln,
Telford had to read by the light of the
fireplace.” At Longhold, Telford helped
to build a fine new stone arch bridge
across the river Esk and had learnt
enough about construction work. Bid-
ding good bye to Eskdale with an intro-
duction letter from Miss Pasley to her
brother, Mr. John Pasley, a merchant,
Telford went to London. Mr. Pasley gave
him a letter of introduction to Sir
William Chambers, an architect, who
hired him as an ordinary stone cutter,
During the period of his work under Sir
William Chambers, Telford saved money,

6

spent his spare time in studying and was
ambitious to become the foremost man
in his profession. He wanted to start a
building business of his own but did not
have enough money for the purpose.
Jumping at the opportunity offered for
assisting in the superintendence of a
building work at Portsmouth, Telford
made a name for himself there. Through
the help of Pulteney a rich Earl, Telford
became the surveyor of public works
for the County of Salop, where he
built road bridges and all kinds of
public buildings. He carned a reputa-
tion of being a first class engineer in
the neighbourhood and the Ellesmere
Canal Company cngaged him as their
Chief Engineer. He was responsible for
building the large Caledonian Canal in
Scotland and became so famous for this
type of engineering work that in 1808 he
was invited by the King of Sweden to
build the Gotha Canal there.: Telford was
also a great road builder. Between
Carlisle and Glasgow he built 69 miles of
new road and a 100 miles stretch on the
Great North Road south of York.
Telford can also be said to be the father
of the suspension bridges. The Menai
Straits Bridge, with a total length of
1,710 ft and a span of about 530 ft, was
perhaps his greatest work.  After the
finishing of this Menai Straits bridge
when friends went to congratulate him,
they found him on his knees thanking God.

He was modest and unselfish and as if
remembering his own struggles and the
treatment he had received from Sir
William Chambers, Telford was always
interested in ambitious young men and
helped them all he could. In 1820, he
became the first President of the Institu-
tion of Civil Engineers. In 1834 when
he was nearly 77 years old, a sudden ill-
ress brought about his death. He was
buried in the Westminster Abbey.

From his writings, it is seen that he
always conducted investigations on the
nature of the soil before a project was
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designed. For the Gloucester bridge with
a span of 150 ft, Telford placed the found-
dations of the wing walls at a shallower
depth than the piers; they were construc-
ted on the ““rich loam ”’ at a depth of
8 - 10 ft below ground surface, It is evi-
dent that the foundation loading of the
eastern wing walls and approach embank-
ment caused excessive consolidation of
the silt and peat, for Telford stated that:

¢ They have sunk considerably, so that
instead of conducing to the support of the
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Telford then records that :

“When the centering was removed and
the whole weight of the arch left to press
on the abutments, its crown sunk about
two inches, and afterwards, from the
before-mentioned receding of the eastern
wing-walls, suflered a further depression
of eight inches......that the sinking of
the Gloucester arch of 150 ft span took
place from the pressure upon the upper
part of the ecastern abutment, when
deprived of the resistance of the wing

ot

g

Thomas Telford, 1812

- (With Acknowledgements to ** Geolechnique’, Sept. 1134.)

masonry of the abutments, the wings
have receded, created fissures and tend
to weaken it. I therefore take blame to
myself for the injudicious parsimony of
omitting the piling and platform, and
now mention this as a useful caution to
practical engineers. On the Western side,
the ground was sufficiently firm, and the
wing walls and retaining walls remain
immovable.”’

2

-1

walls, is evident from the front not
having sunk, and the courses of the stone
facing towards the river remaining quite
level. On the western side of the river,
the abutment and walls, being upon
firmer ground, remain unmoved.”

¢ Upon the whole, although the sinking
of this large arch is small; in comparison

(Continued on page 11)
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A REPORT ON THE SECOND INTERNATIONAL
STUDY WEEK IN TRAFFIC ENGINEERING

HE study week on traffie engineering
organized under the joint auspices of
the World Touring and Automobile
Organization and the Permanent Inter-
national Association of Road Congresses
was held at Stresa, Ttaly, in October last.
The object of the conference was to
provide a medium for engineers, adminis-
trators, traffic and police officers,
statisticians and research workers, to
maintain contacts and exchange views
and information. Nearly 560 delegates
from 30 countries participated in the
study week. From India, four delegates
attended the conference.

The following extracts from the report
by Shri B. Prasad, one of the delegates
who attended the conference, give some of
the conclusions of the conference:

1. Change in social, geographical and
cconomic conditions  brings ahout a
corresponding change in the distribution
of traffic.

2. The numbers of motor vehicles have
rapidly increased throughout the world in
recent years. Estimation of the future
traffic of motor vehicles is very difficult as
it will depend upon very many factors
such as population, economic and social
conditions of the people, their recreation-
al habits, the taxation structure of the
country, the degree of control exercised on
the production of motor vehicles, ete,

Forecasting of the future trends of motor
vehicles increase could be done when it is
tied up with national income and indus-
trial productivity.

3. Accurate census of traffic using
the various sections of a road is very
essential for road design. It is found
that a 14-day count distributed het-
ween periods of low and heavy traffic
intensity gives an accurate appraisal of
the traffic when the census is taken cate-
gory-wise according to the load carrying
capacity of vehicles.

4, Outside towns, traffic grows at a
faster rate than the number of vehicles

registered, whereas in the towns the daily
traffic increase is approximately at the
same rate as the inerease in the number
of motor vehicles.

5. Roads should be designed for a
maximum traffic capacity expected in the
next 20 years.

6. Accident studies in the European
countries have revealed that women dri-
vers arc the less prone to accidents. Ten
per cent of the accident-prone drivers are
responsible for as much as 90 per cent of
fatal. accidents. Young and inexperi-
enced drivers and those older than 65 in
age have bad accident records.

In the United States, many schools
offer a course for driving practices.
Students who undergo this course have
heen observed to be less prone to acci-
dents.

In Russia, there arc three grades of
training in safety for drivers. While a
third class training diploma is essential
for driving a private car, driving of buses
and trucks requires further training i.e.,
at least a second class diploma. Only
persons aged more than 17 years are
licensed as drivers. Medical examination
is done before licences are granted.

7. Studies in Great Britain have shown
that pedestrians can cross easily a car-
riageway 20-ft wide in 7 seconds. Only
agile persons can cross a road 20-ft wide
when the time available is less than 4
seconds. Sometimes pedestrians prefer
convenience to safety. Therefore, when-
ever subways or overbridges for pedes-
trian traffic are planned, the crossing
habits of the pedestrians have to be
studied. If the time taken by an over-
bridge is less than thas required for cross-
ing the road, almost all the pedestrians
use the overbridge.

8. A rough surface produced by use of
finer material is the most suitable for
giving best visibility in street lighting.
Rough surfaces also help visibility of a
road when lit by headlights.
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0. A road project is considered to be
sound when the current annual saving to
traffic from improvements to the road
divided by the sum of capital cost of
improvements multiplied by the rate of
interest and increase in maintenance
charges is 2 or more.

10.  1In Great Britain, roads are design-
ed for 73 per cent increase in trafic over
that of August 1954, This volume is
expected to be reached in 20 to 23 years
if the present trends are maintained.

11. The average operating costs of
vehicles under conditions in Great Britain
are as under !

For a car or light goods Rs As Ps
vehicle 2.7 pence 0 2 5
Medium and heavy goods
vehicle 5.5 pence 0 4 1
Buses and Coaches
7.0 pence 0 6 8

12, Study of accidents in European
countries has revealed that accident rates
are higher with higher percentages of
trucks. So, it is recommended that there
should be separate lanes for movement of
trucks.

13. Gradients of 6.8 per cent produce
four times as many accidents as gradients
of 2 per cent or less.

14. For light cars, lanes greater than
12 ft in width and lanes greater than 13 {t
for lorries are dangerous.

15. Study in New Zealand has revealed
that 10 seconds gap is required for
pedestrians to cross in front of approach-
ing vehicles. Pedestrians become impati-
ent when they were kept waiting longer
than 40 seconds.

The New Zealand Safety Council
recommended the following warrants for
a pedestrian crossing :

(a) A minimum of 300 vehicles per
hour on the carriageway with the
product of vehicles and pedest-
rian in one hour not less than
45,000.

(b) Properly designed and carefully
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sited sign posts arc conducive to
safety of traffic.

Based on the experiences gained at the
conference, the following recommenda-

tions are made for application to Indian

conditions :

It is very cssential to build up data of
traffic census for economical design of
road crust. The 14-day count distributed
between periods of low and heavy traffic
intensity and taken according to the load
carrying capacity of vehicles should be
made for Indian conditions.

There has been some increase of motor
vehicles in India also. In view of the
eccnomic development that is now taking
place, it is necessary to have a long-term
road planning policy by the various
administrations. If the difficulties which
the more advanced countries are now
experiencing due to increase in the number
of motor vehicles are to be avoided, the
specifications adopted in India should be
such that they are capable of stage
development, so that when the motor
traflic increases in the next 20 years or
s0, the crust could be developed to the
required thickness.

It is desirable to carry out investiga-
tions on the relationship between national
income, industrial productivity, the
number of motor vehicles and the traflic
volume using the roads.

Taking advantage of the studies in
other countries, stricter control of
licensing young persons and persons older
than 65 years is necessary. It is also
necessary to educate school children in
traffic rules and methods of road use.
About 10hours of class-room instruction
and Shours of operation should be
sufficient when the training is imparted
by experienced teachers.

Investigations in foreign countries have
revealed that a gradient of 3.5 per cent
for tunnels and bridge approaches is
favourable as regards journey time. But
3 per cent grade is favourable for fuel
consumption.  So, bridge approaches
should preferably be between 1 in 30 and
1in 33.
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THE CONSTRUCTION OF FLEET BRIDGE

prestressed concrete bridge of 60 ft

span replacing the two smaller bridges
was recently completed in Derbyshire,
England. Details of the Superstructure
of the bridge are given below.

The bLridge is at an angle of skew to the
river of 23 deg.; its width, between the
wrought iron railings of the parapet, is
36 ft. The carriageway is 22 ft wide and
there are two 7 ft wide footpaths.

The bridge consists of nine prestressed
concrete longitudinal beams, which have
a span between bearing points of 67 ft 53
in. or a clear span between abutments of
65 £t 2% in. There are five main I-section
central beams, 3 ft 4 in. deep, placed at
5 it centres. The top flanges are 6} in.
thick and form the deck slab of the
bridge ; the bottom flanges are 2 ft 6 in.
wide and 6 in. thick.

The two outer beams at both sides of
the bridge are of different cross section.
These pairs of beams are connected at
approximately their centre points by a
diaphragm so that in section they appear
together as an ‘“I”’ lying on its side and
form a trough for gas mains and other
services. The outer parapet, beam of
the pair is 4 ft 8 in. deep with 12 in. flan-
ges top and bottom. The seven inner
beams are connected by 6 in. diaphragms
at approximately 15 ft centres. In
design all the beam sections were propor-
tioned to ensure that their centroids lay
in the same plane across the bridge.

The formwork for the beams (and deck
slab) was erected on the reinforced
concrete invert. The deck is reinforced
transversely with two layers of § in. dia.
bars at 4 in. centres, and longitudinally
~with } in. dia. bars at 12 in. staggered
centres. Reinforcement for the central
connecting diaphragm (or floor) of the
service bays is provided by double layers
of 2 in. bars spaced transversely at G in.
centres and longitudinally at 12 in. stag-
gered.

10

The end anchor portions of all the
beams are reinforced with  in. and 3 in.
dia. bars. Prestressing was applied by
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the Gifford-Udall-CCL system through
cables consisting of 12 wires, each 0.276
in. dia.; the cables were sheathed in flexi-
ble steel tubing. Six parabolic cables
are usced in the main beams, five in the
inner ““ trough” beams and three in the
outer, parapet beams—a total of 46
cables.

The anchorage pattern for the main
beams was arranged with two cables side
by side in the base of the section, and
with the remaining four cables in line
above them. Anchorages for both the
outer beams and the inner service trough
beams are in line in the web of the beam
ends. At mid-span the cables of the main
beams lie side by side in the bottom
flange of the T; those of the trough
beams form an L pattern with four
cables in the vertical position; and those
of the parapet beams form a reversed L.

To prevent secondary stresses arising,
the prestressing was applied in sequence
through one cable at a time in each
beam.

An extension of 41 in. was specified for
the cables in the centre beams. A nominal
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transverse prestress was also exerted
through five pairs of two 0.276 in. dia.
straight wires sheathed in steel. These
pairs of cables are located across the
seven internal beams of the bridge in the
end blocks and in the transverse dia-
phragms at the half and quarter points.

The bridge was designed to the Minis-
try of Transport Standard Loading, the
concrete stresses being 2,400 1b per sq.
in. in compression and 130 1h per sq. in.
in tension, during the prestressing, and
of 2,000 Ib per sq. in. in compression and
without tension during service. The
compressive strengths specified for the
mix for the beams were 6,000 1b per sa,
in. minimum, and 7,0001h per sq. in.
average, at 28 days. The lowest cube
strength obtained was 6,050 1b per sa.
in. and the average, 7.8001b per sq. in.,
the co-efficient of variation for the range
of cubes tested was 12 per cent. A 1:4
mix by weight was used with a blend of
the same aggregates as used in the abut-
ments, and water/'cement ratio -of 0.40,
Poker-type vibrators were useé for com-
paction.

(From < Civil Enginecering and Public
Works Review,” November, 1956).

(Contlinued from page 7)

with what took place in 3. Perronet’s
Neuilly bridge (23 in.—a span of 128 ft)
vet I much regret it, as 1 never had occa-
sion to state anything of the sort in any
other of the numerous bridges described
in this volume; and I more especially
take blame to myself for having suffered
an ill-judged parsimony to prevail in the
foundations of the wing-walls, leaving
them unsupported by piles and platforms
—because, if so secured, I am convinced

that the sinking of the arch would not
have exceeded three inches.”

These few extracts from Telford's
“ Life ” suffice to reveal the breadth of
his experience, and his understanding of
the problem of earthworks and founda-
tions. They also reveal his humility and
honesty in admitting to errors of judg-
ment.  He did not hesitate to record his
mistakes as a warning to others.

(From * The Story of Telford” by Sir
Alexander Gibd and Geotechnique, Sept. 1956.)

———
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DESIGN OF FOUNDATIONS FOR BITUMINOUS
SURFACED ROADS

T the foundation of o bituminous sur-

faced road has insuflicient stability,
the surface will become uneven, and
crazing of the surfacing will occur. An
uneven surface usually results from per-
manent deformation of the foundation
occurring over a period of time, while
crazing can occur if either the elastic or
the permanent deformation is excessive.
These deformations usually take place in
the subgrade, but can sometimes occur in
the base if unsuitable material has been
employed or if the material has been
inadequately compacted. In the design
of the foundations of a bituminous-sur-
faced road the aim is therefore to provide
a road crust which will reduce the trafiie
stresses in the subgrade to a value low
enough to avoid large elastic-and perma-
nent deformations. The design must
therefore, for any given set of traffic
conditions, take account of the load-
spreading capacity of the road structure
and the strength of the soil.

At present it is usually assumed that
the load-spreading capacities of different
combinations of flexible base and bitu-
minous surfacing are the same, so that
the load-spreading capacity of any bitu-
minous-surfaced road is taken to be di-
rectly proportional to its thickness, The
design of such roads thus reduces to one
of estimating the thickness of the road
structure for different strengths of sub-
grade and different conditions of traffic.
It may well be, however, that when
more complete information has leen
obtained from experiments now in pro-
gress, it will be possible to extend present
methods of design by adjusting the thick-
ness of construction according to the
types of surfacing and base used.

The principal method of designing
bituminous roads in the U, K. is the
California Bearing Ratio method, It is the
method most widely used throughout the
world, and the one which experience has
shown gives reliable results as long as the
design is based on the correct traffic and
so0il stability conditions. Where unsatis-

Iy}

e

factory results have been obtained with
the method they have usunally arisen from
incorrect estimates being made of one or
both of these conditions.

The California Bearing Ratio method is
based on past experience of the thicknesses
of construction required to enable the road
structure to carry without deterioration
traftic of different intensitics on sub-
srades of different stability., The method
involves the measurement of the strength
of the subgrade soil by a simple pene-
tration test. Once the strength is known
the design thickness is obtained directly
from curves which relate the strength to
the required thickness for different inten-
sities of traffic, Fig. on page 13,

Apparatus has been developed for car-
rying out the California Bearing Ratio
test both in the laboratory and in sifu in
the field. For design purposes, the labo-
ratory method should usually be emplo-
ved, since it permits adjustments readily
to be made in the moisture content and
state of compaction of the soil, that is not
usually possible with the field method.
Considerable differcnces can occur bet-
wecen the California Bearing Ratio measu-
red in situw and that existing under a road
structure as a result of dilferences in
moisture content and the large rate of
change of strength of most soils with
moisture content.

The procedure for carrying out the Cali-
fornia bearing ratio test is given below.

The soil is statically compacted into
the G-in. diameter cylindrical mould at
the required moisture content and state
of compaction. A lIoad-penetration test
is then made with the evlindrical plunger
of 3 sq. in. cross-sectional area. The loads
required to produce penetrations of 0.1
and 0.2 in. are then used to calculate the
California Bearing Ratio of the soil as
percentages of standard loads which pro-
duced these penetrations on a compacted
sample of crushed stone. The higher of
the two values obtained is usually taken
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as the California DBearing Ratio of the
soil.

Particular care must be taken in de-
termining the design moisture content of
the soil at which the test is made. The
design moistnre content is the highest
moisture content the sub-grade soil is
likely to have during the life of the road,
since  this will determine its lowest
strength.

Both the method of construction and
the time of year at which the road is built
will affect the design mois-

March 1037

Proposed design curves for determining
the thickness of a bituminous-surfaced
road in terms of the California Bearing

tatio of the subgrade and the intensity of

the traflic are shown in Fig. below. Six
curves A, B, C, D, II and F arc shown
relating the thickness of construction to
the Califcrnia Bearing Ratio of the subsoil
for roads carrying six different intensities
of traflic. This classification of traffic into
6 groups is based on the number of
vehicles using a road per day having a
loaded weight exceeding 3 tons.

CALIFORNIA ELARING RATIO - PER CINT
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higher than any 'moisture

content it will possess after

the road has been construc-

ted. The actual moisturc content at the
time the road is constructed is then the
design moisture content.

In both the above cases it has been
assumed that the prepared soil formation
will  be immediately protected from
weather. Tf this is not done the soil should
be prepared in the California Bearing
latio test as desceribed above, but should
be soaked for four days before making
the penetration test in order to simulate
the deterioration in subgrade stability
that occurs when soil formations are left
exposed in rainy weather,

The state of compaction employed in
the California Bearing Ratio test should be
the dry density corresponding to an air
content of & per cent at the selected mois-
ture content. This assumes that the soil
formation is to be well compacted during
its preparation,

Design Curves for Flexible Pavements

Curve A\ iz a new curve which has been
proposed for roads carrying 0 to 15
vehicles per day weighing more than 3
tons. It refers to cul-de-sacs on housing
cstates and to isolated roads built in
connection with limited private housing
development,

Curve B is another new curve for roads
carrying 13 to 45 vehicles per day weighing
more than 3 tons. Ifrefers to minor
throngh roads on housing estates which
carry a fair amount of traffic during the
period of house construction, but which
carry no heavy lorry traflic or public

service vehicles subsequently.

Curve ¢, for roads carrying 45 to 130

_vehicles per day weighing more than 3

tons, has been in use for many years. 1t
applies to lightly-traflicked county roads
and to roads on housing estates carryving

(Continued on page 24)
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HERE AND THERE

1. SPECIAL ORGANIZATION FOR TRAFFIC SURVEYS

¢ THE Department of Main Roads in
New South Wales, Australia, had in the
past conducted traffic counts from time
fto time by means of auntomatic traffic
vounters. Realising that accurate know-
ledge of volume, type, and direction of
traffic is very essential in planning road

improvements, in order to haveat all
times an accurate information on traffic -

the Department has now established a
special organization for the purpose. The

organization comprises a field party and a
small office staif. The field party is epuip-
ped with automatic traffic counters. The
staff at the office manages the surveys and
makes an analysis of results. Inaddition,
ten permanent stations for recording
traffic have been established in the various
parts of the State.

(From a Report of the Department of
Main.Roads, for the year 30th June, 1956.)

2. AN UNUSUAL PLAN FOR ARGENTINA HIGHWAY FINANCING

@ AN unorthodox method of highway
financing has been announced by the
National Highway Administration of
Argentina. The plan involves expropria-
tion of large tracts of land adjacent to the
right-of-way, as well as the land needed
for the road-bed itself. By later sale—at
considerably increased prices—of adjacent
lands, the Government figures it can build
the road for nothing and show a profit
besides.

First stretch of road to be financed

under the new plan is a 38-mile two-lane
highway running from Buenos Aires to
La Plata. Total cost of the road, includ-
ing purchase price of all land to be
acquired, isestimated at Rs 13.3 crores.
From sale of the excess 2,750 acres left
after the higchway is built, the Government
expects a return of Rs 13.4 crores
yeilding a net profit, after paying for
the road.

(From ‘Engineering News-Record,” October
18, 1956).

3. TIMBER BRIDGES FOR COUNTY ROADS IN AMERICA

PRESSURE treated timber is being
used fairly widely for county roads in
America, Its use is due primarily to the
following factors:

(1) Ease of handling and installa-
tion;

(2) Short time required for erection;

(3) Low cost;

(4) Durability — It is found that a -

timber bridge has a life of
30 to 40 years. Forty to 50-

14

year old railway bridges of
timber are still in use.

(5) Ease of salvage.

Round wooden piles are most commonly
used for pile bents. When rocky founda-
tions are met with, the rock is ecither
drilled or blasted for about 3 to 4 ft and
the pile is carefully embedded into the
concrete filled into this hole.

Low cost abutments consisting of piles
with a backing of timber planks are
adopted. '
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Also, the use of steel beams and floors
of timber is a popular method because
such a bridge could be crected ina very
short time. In long spans, because the
steel Dbeams are generally spaced wide
apart, laminated wooden floors about 6
in. thick are employed. A bituminous
surfacing is generally the wearing coat.

Longitudinal laminated deck developed
about 20 vears ago provides continuous
wood slabs in spans up to 20 ft. The
basis of the design is 3 X 8-in. or 3 x 10-in.

March 19537

of masonry piers, it is essential that their
tops should be well below the low water
level. When the tops of the piles have to
be above the lowest water level, it is
desirable to usc pressure-treated piles. It
is desirable that all the bridge timbers
are fabricated before they are treated.
This would prevent field cuts which may
open up the interior, making the piece
liable to decay. If, however, such cuts
are made after treatment, it is necessary
that o hot preservative be repeatedly

A 40-foot treated timber truss

planks, placed on cdge and jointed in a
uniformly staggered pattern so that two-
thirds of the tloor pieces are spliced at
opposite quarter points and one-third
over the caps. Except in end spans, all
floor strips are full span length.

Now-a-days, water-proof glueshave been
developed. The use of such glues permits
the erection of a long bridge without the
necessity of using bolts.

Experience hus shown that when piles
are entirely embedded in earth for support

applied to such cuts. Itis found that
care in the erection and maintenance of
treated timber bridges results ina low
cost drainage structure, and when the
bridge is salvaged, a maximum value is
obtained.

The photograph shows a 40-ft truss of
treated timber supported on pile piers
with approach spans. The deck of the
bridge is of 3 by 10 in. planks,

(From © Better Roads,” October 1456.)

4 EVALUATION OF SHAPE AND SURFACE TEXTURE OF SANDS'

© THE shape of the particles of sand
ased in various engineering constructions,
specially in bitminous mixtures, is impor-
tant. Usually, sand having sharp angular
grains is specified.

. Witha view to measure the shape factor,
the Bureau of Public Roads in the United
States of America has developed a simple
test by which the shape of sand could be
ascertained. The test is based on the

15



Transport-Communications Monthly Review

principle that a specified amount of sand
having rounded shape takesa shorter time
to run out than the same amount of sand
having an angular shape. 300 grams of
the sand to be tested are put into a one
pint Mason’s jar, to which is screwed
conical aluminium picce with a slope of
30 degrees to the vertical. To the end of
this conical piece a tip made of aluminium
and having an orifice of ¢ in. in diameter
is screwed. A stopper of cork is inserted
in the orifice and the whole assembly is
then inverted on a stand. The period of

March 1957

time for the emptying of 500 grams of
sand from the jar iz a measure of the
shape and surface texture of the sand.
The coarser the particle the greater is the
time that will be needed for emptying the
jar. The index of the shape is obtained
by dividing the flow rate of any one sand
by the flow rate of standard sand. The
flow rate is caleulated in seconds per 109
cubic centimeters of =olid volume of
sand.

{Digest from  Public Roads,” December
1956.)

5. A NEW JAPANESE CEMENT

© A research scientist of the Ministry of
Construction is credited with the dis-
covery of a new type of ccment, said to
be very cheap, highly waterproof once it
has set, and proof against temperatures
up to 400 deg. C. The cement is made
from limestone and Dblast-furnace slag,
pulverised separately and mixed equally

or in the ratio of 40 to 60. The cement is
said to be slower in hardening than port-
land cement, making it easier to handle.
Its use is not considered suitable for

ferro-concrete works, since it corrodes

iron faster than ordinary cement.

(From < IHighways and Bridges and
Engincering Works’ November 28, 1956).

6. MOVING-VEHICLE METHOD OF ESTIMATING TRAFFIC VOLUMES

© TOR use in urban and suburban areas
where traffic is high, a method of esti-
mating the number of vehicles from a
moving vehicle has been developed. In
this method an observer travels in a
motor car over the strect for whieh traffic
volumes are required. The time of travel
of the selected route, the number of motor
vehicles met by the study vehicle which
are travelling in the opposite direction
and the number of vehicles travelling in
the same direction which either pass or
overtake the study vechicle are noted.
From these observations the average daily
traffic is obtained by the formula :

M40 - P)

;g
V=K ;

¥ = estimated volume during period
of study

K = the minutes during period of
study, normally 10 AM. to
3 PAL

the numbers of vehicles met

i

M

0 = the numbers of vehicles over-
taking an obscrver’s vehicle

P = the numbers of vehicles passed
by observer’s vehicle

t = time in minutes elapsed travers-
ing the route.

{(From “T'raffic Engineering,” December,
15956).

Transpart-Communieations Monthly Review

March 1957

7. SKIDDING RESISTANCE

o UNDER wet conditions, skidding
resistance depended upon speed, wud
vehicle characteristics played an impor-
tant role in determining the risk of
a skid. Similarly, road layout, by its
influence on the kind of manozuvres dri-
vers had to make, was also important
in assessing skid liability. Consequently,
no simple dividing line could be drawn
between a satisfactory and unsatisfactory
road surface resistance to skidding.

If brakes and steering were badly

adjusted, or the distribution of braking
effort at the wheels uneven, the minimum
skidding resistance neceded for a given
manocuvre would be further increased.
Por example, difliculties arose with
unladen goods vehicles, where the braking
effort applied to the rear wheels caused
them to lock and skid, allowing the tail
of the velicle to swing violently sideways.

(From © Motor Transport,” 25 October,
1956.)

8. GRANULAR BASES SETTLE UNDER TRAFFIC

© IN Germany it has been standard
practice for many years to eonstruct the
concrete slabson a base of sand varying
in thickness mainly to prevent frost
heave.  Although the sand under the pre-
war motorways was compacted reasonably
thoroughly by the standards then pre-
vailing, it has since been realised that

full compaction was not, in fact, ob-
tained. The vibration due to trafiic has
further compacted this granular material
and some differential settlement affecting
the slabs has ogeurred.

(From ¢ The Reinforced Concrete Review,
Vol. IV, Septeinber, 1056 °).

—_——

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

SIGHT DISTANCE

which

The distance along the road surface at
a driver has visibility of an

object, stationary or moving, at a speci-
fied height above a carriageway.

SKIDDING DISTANCE The distance required to bring a vehiele

to rest

with oll wheels looked under

specified conditions.

DISCARD BLINKERS

Blinkers are put on horses to confine their vision solely to what lies
immediately in front of them If the engineer is to be more than a

horse, if indeed he is to occupy the driver’s seat, he must discard kis

technological llinkers and comprehend, in its enlirety, this vast and

complexr world.

17
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ABSTRACTS

SIMPLIFIED ANALYSIS OF RIGID
FRAMES by Robert M. DBarnoff
Journal of the Structural Division,
Proceedings of the American Society
of Civil Engineers, November 1956.

procedure to reduce the time required

to analyse rigid framesis presented in
this paper. Formulas for balanced
moment at the joints of four types of
rigid frames are derived, and coeflicients
from these formulas are plotted on dia-
grams to simplify the numerical computa-
tions.

NO-FINES CONCRETE AS A
STRUCTURAL MATERIAL by R. H.
Macintosh, J. D. Bolton, and C. H.
Douglas Muir. Proceedings of the

Institution of Civil Engineers. Part I-

Vol. 5, No. 6, November 1956.

O-fines concrete has for a number of

reasons developed extensively in recent
years as a material for huilding houses.
Expanding production has encouraged
research into the characteristics of the
material and has led to advances in
technique of building with it.

The Paper details these characteristics,
the most important of which are specific
weight, compressive strength, resistance
to moisture penetration, and thermal and
sound insulation values. The advantages
provided by these characteristics, and also
the limitations, dictate that economic
architectural and structaral design must
proceed with full recognition of them;
the best manner in which to utilize these
characteristics is discussed.

Methods of construction adopted in
Great Britain have usually involved the
use of formwork constructed in very
large units and have lLeen accompanied
by a high degree of mechanization.

18

Methods of mixing and placing are deseri-
bed, also protection from the weather, and
comparison is made with traditional
methods of buildingin respect toeconomy
and speed of construction. The Material
is especially advantageous where man-
power is scarce or expensive.

Where the maximum potentialities of
no-fines conerete in, compression must be
developed, as in tall buildings, careful
mix design and control of quality is
essential. It has been found that com-
pressive strength bears a elear relation to
relative specific weight, that the latter
can vary considerably in practice, and
that this can cause important variations
in the compressive strength of walls. The
degrce of compaction in these circum-
stances is an important factor in control,
and if capable of measurement can be
used to interpolate the range of compres-

gsive strength obtained in practice.
(Author’s Summary).
EXPERIMENTAL RESEARCHES

ON RECLAIMED AND NATURAL
RUBBER BLENDED ASPHALT AND
ASPHALT MIXTURES by Chuzo
Itakura and Teruo Sugawara, Memaoirs
of Faculty of Engineering, Hokkaido
University, Vol. 10, No. 2 (No. 44).

N recent years, the use of the several
types of the rubber asphalt roads has
been promoted intensively. The princi-
pal advantages of the addition of rubber
are lower susceptibility to temperature
change, the occurrence of less ravelling
and abrasion by cold-weather traffic, and
greater resistance to skidding.

Investigations were made at low tempe-
rature down to —40° C on the effects of
the inclusion of various sorts of rubber,
natural rubber powder ¢ Mealorub” and
two kinds of reclaimed rubber powder,
with the petroleum asphalt wused in

(Continued on page 27)
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

IV. SOIL ENGINEERING AND

DRAINAGE

. Measurement of Consolidation and

Pore Pressures in Rolled Earth
Dams; R. S. Jaix, T'khe Journal of
the Institution of Lngineers (India),
Vol. 36, No. 5, Part 1, January 1956,

_pp. 1421-1427.

Stability Chart for Designing
Earth Slopes; C. Y. L1, Civil Engi-
neering, Vol. 23, No. 12, December
1955, p. 54.

Considerations Affecting the De-
sign and Construction of Stabilis-
ed-Soil Road Bases ; D. J. MscLEAN,
Roads and Road Construction, Vol. 34,
XNo. 397, January 1956, pp. 10-16.

The Construction of Road Bases in
Scotland Using Local Materials;
J. O. TRESIDDER, T'he Jourral of the
Institution of Highway Engineers,
Vol. III, No. 9, January 1956,
pp. 40-60.

Some Investigations Associated
with the Design and Construction
of Flexible pavements for Aero-
dromes Runways in Greensland;
0. C. C. Wuarr, Journal of the Insti-
tion of Engincers, Australia, Vol. 27,
No. 10-11, October-November 1953,
pp- 263-272.

Slip Circle Method of Stability
Analysis of Earth Dams; J. H. H.
GaLLowAY, New Zealand Engineering,
Vol. 10, No. 11, November 1935,
pp. 378-381.

Flow of Water through Rock Fill
and its Application to Design of
Dams; J. K. WiLkins, New Zealand
Engineering, Vol.10, No. 1, Novem-
ber 1953, pp. 382-357.

Shear Strength of Rock Fill;
J. G. Lzwis, New Zealand Engincering
Vol. 10, No. 11, November 1953, pp.
388-389.
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b,

10.

11.

13.

14,

16.

Protective Systems for Seepage
Control in Earth Dams:; A, D,
Hosxixe, New Zedlund Engineering,
Vol. 10, No. 11, November 1433,
Pp. 3901402,

Results of Some Investigations on
Two Sensitive Clays; P. L. NEw-
vaxb and B, H. ArLey, New Zealand
Engineering, Vol 10, No 11, November
1955, pp. 403-406.

Rapid Consolidation Tests for
Routine Investigations; R. D. Nog-
THEY, New Zcalund Engineering, Vol.
19, No. 11, November 1933, pp. 407-
411,

A Study of the Shear Strength of
Saturated Sand, and Sand Clay
Mixtures, in Triaxial Compres-
sion; D.H. Trorrorr sxp S M.
Laran, New Zealand Enginecring, Vol.
19. No., 11, November 1833, pp. 417-
424,

Experience with a New Direct Shear
Machine with an Automatic Recor-
der; C. R. M Myuacvrs, New Zealand
Engineering, Vol. 10, No. 11, Novem-
ber 1935 pp. 424-420.

The Seepage Line in Embank-
ments and Earthen Dams; Dn. (.
SueiNo, Die Bautechnil, Vol. 33, No.
1, January 1956, pp. 1-5 (in German)

Some Observations on the Stabili-
ty of Dams and Embankments;
Dr. HervEerT BrETY, Die Bautechnil:
Fol. 33, No. 1, January 1036, ppi
9-12 (in German).

Consolidation of a Swampy Ground
for Rhein Embankment at Alsm
through Installation of Vertical
Card Board Drains ; Dr. W, Anrevs
Die Bautechnik, Vol. 33, No. 1, Jami
uary 1956, pp. 13-16 (in German).
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17. Uses of Aerated Cement Grout and
Mortar in Stabilization of Slips in
Embankments, Large-Scale Tun-
nel Repairs and Other Works;
MaxwerL Crapres PURBRICK and
Dovaras Jorx Avyrys, Proceedings of
the Institution of Cirvil Enginecrs,
Part I1, Vol. 5, Fcbruary 1956,

No. 1, Railway Paper No. 59,

pp. 52-84.

18. Road Embankments on Yielding
Subsoil; Dr. Lvtz ErLExpAaci, Die
Bautechnil:, Vol. 33, No. 2, February
1936, pp. 42-44 (in German).

19. Determination of Pressure in Soil
under Complex Rectangular Bodies
in Simple Cases; Dr. Eseruarp
Lysser, Die DBautechnilk, Vol 33,
No. 2, February 19536, pp. 58-30 (in
Germen).

20. The Action of Soft Clay along
Friction Piles; H. B. SEEp and
L. C. RensE, Procecdings, American
Society of Civil Engincers, Vol. 81,
Paper No. 842, December 1955.

21. The Early History of Circular
Sliding Surfaces; K. Il. PETTERSON,
Qeotechnique, Vol. ¥, December 1955,
pp. 275-206.

(3]
[84

Evaluation of Coefficients of Sub-
grade Reaction; KarrL Terzacn,
Geotechnigue, Vol. ¥, December 1953,
No. 4, pp. 297-330.

23. Particle  Size Determination
through Settling Process; H. Ik
PraMaNIE, Journal of the Institution
of Engineers (India) Vol. 36, No. §,
Part 1, April 1856, pp. 1674-1682,

24. American Practice in the Design of
Major Highways, Part 22, Highway
Drainage; E. W. W. Ricuarps,
Roads and Road Construction, Vol. 34,
No. 402, May 1956, pp.136-140. June
1956, pp. 169-173.

Pier Settlement of Godavari
Bridge; S. S. Varaa, Journal of the
Institution of Engineers (India), Vol.
36, No. 10, Part I, June 1936,
pp- 1809-1831.

L2
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Economical Use of Soil Cement
Piles; IHighways and DBridges and
Engineering Works, Vol. XXIII, No.
1140, May 23, 1956, p. 10.

Heavy and Tall Building Prob-
lems in Mexico City; LEONARDS
ZEEVAERT, Proceedings of the Ame-
rican Sociely of Civil Engineers, ST2,
March 1936, Paper No. 917, pp. 1-23.

Compaction of Embankments and
Efficiency of Plants ; Revue Generale
des Routes at des Aerodromes, No. 291,
April 1956, pp. 93-101 (in French).

-The C. B. R. Test and its Appli-

cation to the Design of Flexible
Pavements ; M, D. ArusTtroxc, The
Journal of the Institution of Municipal
Engineers, Vol. 82, No. 10, April 1956,
pPp- 385-392,

An Elementary Introduction to
Soil Mechanics; P. L. CarrEr,
Engineer, Vol. 180, No. 4676, 9th Sep-
tember 1953, pp. 348-350.

Soil Mechanics Aspects of the
Design of Foundations; F.D.C.
Hzxnvy, Part 11-Bearing Capacities
and Settlement; Engineering, Vol.
180, No. 4678, 23, September 1955,
pp. 413-416.

Soil Mechanics Aspects of the
Design of Foundations; ¥. D. C.
Hrxry, Part II—Distribution of
Pressure at Foundations Level;
Engineering, Vol. 180, No. 4679,
30th September, 1955, pp. 454-456.

Vertical Sand Drains; J. LELLER
and H. ZE1xvLER, Strasse und Verkehr,
Vol. 42, No. 6, June 195G, pp. 278-
286 (in German).

Foundations of Skyscrapers; Dr,
E. Bacuvs, Der Bauingenieur, Vol.
31, No. 4, April 19536, pp. 187-190
{in German,)

. Determination of the Bearing Capa-

city of Soil and Road Subgrades
by means of Loading Tests;
FEDERICS QUARANTA, La Technique
Routiere, No. 2, July, 1956, pp. 9-17
(in French).
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(Continued from page 18)

paving mixtures, These tests were con-
cerned with the changes of physical
properties that occur when the various
sorts of rubber powder were blended with
asphalt.

This report shows that the various
rubber powders affect the physical proper-
ties of a given asphalt to cause it to
become more stable.

In general, the impact resistance was
increased by the addition of rubber,
the rvate of improvement of shock
resistance at low temperature varied
with the kind of rubber added, while the
shock resistanee varied with the heating
and mixing time. Softening point and
viscosity were increased by the addition
of rubber, and ductility at low tempera-
ture was increased by the addition of
natural rubber!

DYNAMIC TESTS ON THE STABI-
LITY OF BITUMINOUS MIXTURES
FOR PAVEMENT AT LOW TEMPB-
RATURE (11), EXPERIMENTAL RE-
SEARCHES ON RUBBER BLENDED
ASPHALT AND ASPHALT MIXTU-
RES, by Chuzo ltakura and Teruo
Sugawara, Memoirs of Faculty of
Engineering, Hokkaido University,
Vol. 10, No. 1 (No. 43).

INVESTIGATIONS on the effects of the

the inclusion of rubber with the bitumi-
nous materials used in paving mixtures
were made at low temperatures down to
—50°C,

March 1957

These tests were concerned with the
changes of physical properties that occur
when natural rubber powder was blended
with petrolenm asphalts,

This report shows that 3 to 10 per
cent natural rubber powder affects -
the physical properties of asphalts.  The
changes in the physical properties of a
given asphalt become more pronounced
with increases in the rubber contents in
the asphalt or in the asphalt mixtures.

In general, the impact resistance was
increased by the addition of rubber,
while the penetration was affected by the
heating time and the method of blending.
In some cases although the penetration
decreased, values of other factors under
test increased. Softening point and visco-
sity inereased, ductility decreased.

It was only in the test of clastie
properties of asphalt mortar measured
by a sonic deviee, that marked differen-
ces were foand.

The test pavement was constructed by
the authors as a part of the Wattsu
scetion between Sapporo City and Chitose
Air Port. This test road was subjected
to heavy service of winter trafic.  After
one winter of service, it was clear that
the rubber blended asphalt pavement has
high resistance to abrasion. TFurther-
more the utility of rubber blended asphalt
pavement was confirmed.

The ultimate object of these studies is
to improve the bituminous pavement in
cold districts.

A SECRETARY’S VERSION

In stating that the enginecr of a local authority would not need

special transport to attend a sewage works inspection, a secretary typed:
v [le will be travelling down by drain.”

FORCE OF HABIT

Thomas Edison, when asked how ke would spend his time in
Eternity, quickly replied, *“ Experimenting if there are facilitics’’,
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BUDGETS AND ADMINISTRATION REPORTS

GOVERNMENT OF PUNJAB BUDGET FOR 1956-57

The following extracts have been taken from the Civil Works Budget of the
Government of Punjab for the year 1956-57.

LIST OF PUBLICATIONS ADDED TO THE ROADS WING LIBRARY Revenue (Civil Works)
DURING NOVEMBER, DECEMBER 1956 AND JANUARY 1957 |

(In lakhs of rupees)

v e . . . - . . Heads | Actuals ’ tovised Budget
1. Nationalised Road Services in 7. Foundations (Givil Engineering 1954-33 estimates  estimates
Hyderabad by V. V. Ramanadham Code of Practice No. 4, (1954) (Pub- 1955-56 . 195697
{Published by the Orient Publishing lished by the The Institution of Civil 3 T -
Co. Ltd. (Regd.), Madras.) Engineers, 1, Great George Street, - Rents 10.01 4.50 13.34
Westminster, London, S. W. 1.) tecoveries of expenditure 0.66 0.49 0.60
2. Translation No. 1741-42, Measure- : Miscellaneous 50.93 50.15 94.46
rr;gnctoofcel(t)n%agl(joneonthe plrgstgei- 8. Proceedings of the 15th meeting Deduct-refunds -2.74 -0.74 -0.95
sed concrete bridge across the £ol- of the Transport Advisory Council Total ... 5891 54.40 107.45
lkanal in Hamburg by Wilhelniburg . i~
T lated by the Tnsd Nati held at New Delhi. (The Manager, .
(Translated by the Insdoe, XNational Govt. of India Press, Nasik.) Expenditure (Civil Works)
Physical Laboratory, Hillside Road, : ’ vt ae
New Delhi-12), Buildings
9. Influence of the Presence of Original works 22.56 26.45 41.53
3. Bulletin No. 144 (issued by the Per- f]\oarsgr fra'(ftionsRof Sloilsbothhe Repairs 29 14 30.038 37 70
manent Association of Road Con- tterberg Test Results by J. 8. micat
gresses.) Narasimham. (Indian National Socie- Comm‘ux'ncatlons A ~
ty of Soil Mechanics and Foundations Original works 32.34 74.23 36.47
4 Conditions of Contract for over- Engineering, New Delhi.) Repairs 48.09 §6.00 65.00
seas Works Mainly of Civil Engi- Miscellaneous
neering Construction (First Edition jo A _ irinal works 947 _
August 1956) (The Institution of . Annual quortT(J_u]y 19'54: June Orlgn.n works - 247 01?
ug ; { 1955) (Indian National Society of Repairs 0.41 0.4 5.00
Civil Engineers, Great George Street, Soil . Mechanics and Foundati \epaIrs : 20 2.
London S.W.1.) Erei chanes ant - roundations Establishment 20.15 17.11 31.54
Engineering, New Delhi.) .
Tools and Plant 13.64 1.14 3.16
5. Bus-stops (Bushalten) Memoran- ant-in-ai 3 59
dum NS_ 13, Van de V)erkehrafdel_ 11. Builetin October 1956 No. 1(Indian Grant-in-aid 11.05 §.93 5.21
ing Van de A. N. W. B., 1955, 1-16 National Society of Soil Mechanies suspense -8231 600 5.00
(Translated from Insdoc, Physical and _Foundatlons Engineering, New Development Schemes 62.39 51.89 07.80
Laboratory, Hillside, New Delhi-12). Delhi.) Total .. 20420 306.36 328.41
6. The Inter-Conversion of Inch and 12. Runway Testing in India by V. B. Capital Account of Civil Works outside the Revenue Account
Metric sizes of Engineering Draw- Tawadey and others (Engineer-in Buildings 33.20 39.13 51.5
ings (Reprinted from Machinery, -Chiefs Branch, Army H. Quarters, ‘ux e 9'09 > 5 oLzl
April 1, 1955) by L. W. Nickles. N. Delhi.) Communications 2. 12.53 —
Tools and Plant 9.30 7.39 0.85
Establishment 7.33 14.99 39.31
Suspense — -2.48 —
. Development Schemes 72.03 194.583 421.793 7
Additions — 0.66 1.40
Deduction-Lump cut and .
recoveries -21.03 -48.72 -182.88
Total ... 102.92 218.33 331.62
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A Brief Review of Punjab Budget for the year 1956-57.

HE Budget estimates for 1956-57

places revenue receipts at Rs 3,028 lakhs
and revenue expenditureat Rs3 Om lakhs
thereby indicating a deficit of Rs 47
lakhs.  According to Revised Estimates
for the year 193556 revenue receipts and
revenue cxpenditure were Rs 2,508 lakls
and Rs 3,076 lakhs respectively showing
a deficit of Rs 268 lakhs.

Revenue expenditure on Civil Works
for 1956-57 estimated at Rs 328.41 lakhs
forms 10.8 per cent of the total estimated

revenue, Corresponding percentage figure
for the previous vear is 10.9.

The expenditure on communications in
1956-57 (original works and repair) is
estimated at Rs 101.47 lakhs which form
3.4 per cent of the total State revenue.
Corresponding ratio for the previous year
is 5.7 per cent. Estimated expenditure on
Development Schemes on Capital Account
outside the revenue account in the year
1956-57 is Rs 421.73 Iakls,

(Continued from puge 13)

up to 50 public service vehicles per day
torrether with a fair number of trades-
men’s vehicles.

Curve D has also been in use for some
time and is for roads carrying 150 to 450
vehicles per day weighing more than3
tons. 1t refers to county roads carrying
a medium intensity of traffic and to main
roads in urbanareas where from 50 to 150
public service vehicles per day are opera-
ting.

Curve E, forroads carrying 450 to 1,500
vehicles per day weighing more than 3
tons, has also been in use for many years.
It refers to the principal shopping streets

in large towns and to main country
roads.

Curve I is another new curve for
Leavily-trafficked trunk roads earrying
1,500 to 4,500 vehicles per day w emhmg
more thdn 3 tons. The need for this curve
has become apparent as the result of
investigations of structurally weak sec-
tions of roads and of full-scale experi-
ments on trunk roads. The greater thick-
nesses indicated by Ulib curve are
required to deal with the greater destrue-
tive effect of traflic due to the increase in
the number of vehicles using the roads,
particularly in the heavy comniercial
vehicle class.

(From * The Journal of the Institution
of Municipal Engineers”, January, 1955.)

URBICULTURE

“ Urbiculture’

is a newly-coined word. Just as *“agriculture”

refers to forms and farmers, so ** urbiculture’’ means care of cities and

city people.
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GOVT. OF ANDHRA BUDGET FOR 1956-57

The following extracts relating to Civil Works
Andhra State Budget for the vear 1956-57.

have

March 1937

been taken from the

(In lakhs of rupees)

Heads Actuals {lq\'ised ,Bl-ldget
1954-53 estimates estimates
- 19355-56 1956-57
Revenue (Civil Works)
lents 3.21 3.34 3.06
leceipts from workshop 0.59 0.70 0.70
Yecoveries of Expenditure 16.87 23.55 23,922
Transfers from Central Road Fund 8.68 — —
Miscellaneous 5.23 5.74 7.19
Ferry reccipts 1.82 1.78 1.78
Dednct—Refunds - (1.52 -0.25 -0.12
Total 35.90 31.89 34.83
Expenditure (Civil Works)
™
Buildings Rt S N
. 00 e ;
Origihal w«.s;xiqs R (A 23.26 9.33
Repairs :_;:, y C ‘*‘y. L1567 12.60 12.64
fi A
Communications ; i T
Original Worky j M523 8.4 0.01
Yepairs . /) 7718141 78.84 92.51
Miscellaneous ' .
Original W Ol‘}\ﬁ N / e 0:07 0.27 0.01
Development Schemes .
(In the first 5-year plan)
(i) Buildings 2.09 2.52 0.12
{ii) Communications 20.90 13.65 5.47
(iii) Repairs 0.10 — —
(in the Second 5-yecar plan)
(i) Buildings —_ - 0.141
Suspense -10.56 15.04 8.22
Lump addition for regrant of lapses —_ 0.03 0.03
Lump sum deduction for probable
savings — —17.00 —7.00_
Establishment charges 53.86 52.88 17.56
Tools and Plant 16.90 19.88 19.44
Girants in aid - 48.78 35.91 16.38
Add—DRecoveries - GG.T(E 144.16 23(.13
Total 361.90 10055, 44131
95 - 7) ; ‘.7 '

f
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(In lakhs of rupees)

Heads Actuals Revised Budget
1954-35 estm.}a.fos estimates
1955-36 1856-57
Capital expenditure on Civil Works outside the revenue account
Original Works
Buildings 114.79 116.65 101.71
Communications —_ — 67.67
Establishment 3.72 3.25 1.20
Lump addition for regrant of lapses — 0.10 0.10
Total 118.51 120.00 173.68
Receipts from Roads i
Receipts under the Indian Vehicles Act 27.98 18.94 18.94
Receipts under the Madras Vehicles -
Taxation Act 129.73 141.70 140.40
Receipts under the Madras Sales of
Motor Spirit Taxation Act, 1933 48.38 50.04 52.04
Other Receipts 1.80 2.00 2.00
Deduct-Refund -0.79 -0.83 —
Total 207.10 211.85 213.88

ANDHRA STATE GOVERNMENT BUDGET FOR THE YEAR 1956-57

(A brief review with reference to Civil Works)

HE total revenue of the State for 1956~
57 is estimated at Rs 2371.42 lakhs as
against Rs 2239.56 lakhs (Revised esti-
mate) for the year 1955-56, and Rs 1982.35
lakhs in the year 1954-35. The corres-
ponding figures of revenue expenditure
are Rs 2695.49 lakhs for 1936-57 (Budget
estimate), Rs 2637.06 lakhs for 1935-56
(revised estimate) and Rs 2500.02 lakhs
in the year 1954-55. Thus in the Budget
estimate of 193637 there is a deficit of
Rs 324.07 lakhs and in 1955-56 (Revised
estimate) and 1954-33 there were deficits
of Rs 397.50 lakhs and Rs 517.67 lakhs
respectively.

Revenue Expenditure on Civil Works
including Development expenditure is
estimated at Rs 441.31 lakhs for 1956-57
while the revised estimate for 1955-56
places it at Rs 400.55 lakhs and for the

vear 1954-55 it was Rs 361.90 lakhs.
In terms of total state revenue the
revenue expenditure works out to 18.6
per cent for 1956-57 (Budget estimate),
17.9 per cent and 18.3 per cent for 1955~
56 {(Revised estimate) and 1954-55
respectively.  The total expenditure on
communications alone (original works
and repairs only) forms 4.1 per
cent of the revenue for 1956-37 ; 4.5 per
cent and 7.9 per cent for the years 1955-
56 and 1954-55 respectively.

The provision for capital expenditure on
Civil Works amounts to Rs173.68 lakhs
for 1956-57, while for the year 1955-56
(revised estimate) and 1954-55 are
Rs 120.00 and Rs 118.51 lakhs respec-
tively. Expenditure on Buildings forms
the major item of expenditure under this
head.
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LIST OF APPROVED WORKS ON NATIONAL
HIGHWAYS

March 1957

S.

No. Job No. Name of work

Amount

(Rs in Lakhs)

6.

-

ANDHRA

Eliminating kink in mile 13/44110 to 13/54-
330 of Kurnool Gooty Road near village
Ulinda Kanda—XN.H. No. 7. 0.45

1692 AH

-1

1683 AH

-1

Constructing a bridge across the Krishna
River at Rangpur on Hyderabad Kurnool

Road, National Highway No. 7. 36.39

ASSAM
1684 AS 39 Improvving the Dimapur-Kohima-Mao portion
of N.H. No. 39 in Kohima Division. 9.82
1686 AS 39  Providing R.C.C. decking and repairs and
rgpla,cevment of abutments of bridges on
N.H. No. 39 between Dimapur and Mao in
the District of Naga Hills in Kohima Sub-
Division. 10.

o
o

BIHAR

1693 BR 30  Survey for the construction of Arrah-Mohania

Section of N.H. No. 30. 0.13

BOMBAY

Providing second layer of metal with asphalt
carpet and seal coat to the Bagodra—Deo-
pura section (miles 37/0 to 43/4) of
Ahmedabad — Kandla  Road, National
Highway No. SA. 2.33

TA 38 BM 8A

TA 40 BM 8B Improving and providing C.C. pavement with

asphalt shoulders to Rajkot—Ribda Road
miles 2/0 to 12/1 of N.H. No. 8B.

Three works each costing less than 2 lakhs. 2,42

JAMMU & KASHMIR
Three works cach costing less than 2 lakhs. 3.78
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Amount

5. No. Job No. Name of work (Rs in Lakhs)
MADRAS
10. 1688 MD 45  Constructing a culvert in the South Approach
road to Ponniar Bridge at mile 104/2-5 of
N.H. No. 45. 0.32
MYSORE
11. 1690 MY 4  Construction of a new bridge at 4/11 of
Bangalore Kalore Road (Madras Cannanore
Road), N.H. No. 1. 1.20
PUNJAB
12. 1677 PB 1 Construction of a bye-pass on G.T. Road
(National Highway No. 1) at Ludhiana,. 6.99
KERALA
13. 1678 TC 47 Improvements to miles 1;7 to 4/7 of the ‘
Trichur Vaniampada Road-N.H, No. 47. 3.73
14, TA39TC47 Improving Ernakulam Alwaye Road (From
Ernakulam Municipal limits to C. K. Taluk
Boundary) N. H. No. 47. 3.35
UTTAR PRADESH
15. 1679 UP 28 Widening culverts and road embankments on
Gorakhpur—Kasia Road National Highway
No. 28. 089
16. 1694 UP 2 Construction of an overbridge over Central
Railway line (mile 870/18-19) on Mathura
Bye-pass (N. H. No. 2). 2.42

28
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Blade can be moved to any
banking pesition, includ-
ing vertical, with ease and
perfect control,

The ‘99-H’ Grader moves
materials up and out of
any ditches quickly and
easily,

Every pound of weight
rides on a driving wheel:
you get maximum power
where it counts—at the
blade!

’—-—————————

AVELING-AUSTIN

99-H © daoes

S
\
|
I

Same size...same horse-power ... as any other make
of Motor Grader ...but the difference is: with the

Aveling-Austin *99-H’, 4-wheel drive Motor Grader,
30% more power is delivered at the blade... plus:

All wheel steer o Controlled traction » Precision side
shift e Extreme blade reach o Completely reversible
blade e High lift blade. o Just one man can easily
handle the unique ‘99-H’ Motor Grader.

GREAVES COTTON & CO. LIMITED
1, Forbes Strect, Bombay 1

Branches :.Ahmedabad Bangalore + Caleutta

Coimbatore o Kanpur « Madras s+ New Dethi

\———————.—-——-—-/

Please mention this journal when replying to advertisementa.
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of Engineering Technology.

In 1956, nearly 1,000 students
entrusted to the B. I, E. T. their
preparation for the Institution of
Engineers (India) examinations—a
record for training Institutions of

any kind.

Prospectus free on application to:

So (INDIA)

Build your career on one
of these qualifications

A. M. L. Mech, E.

A.M L C E

A. F. R, Ae. S.

Grad. Brit. . R E,

A. M. I, Struct. E.

A. M. I, Chem. E.

A. M. I Telecomm. E. (India)
T.'D. E. B. (Madras)

A. M. |. Pred. E.

City & Guilds, ete.

THE BRITISH INSTITUTE OF ENGINEERING
TECHNO!..OGY (INDIA) PRIVATE LTD.
L Dept. TC/EX, 359, D. Naoroji Road, Bombay .

These are the letters which spell success to an Engineer. Have YOU
obtained this qualification or an equivalent which will ensure your future ?

If not, you should begin your preparation today for the Institution of
Engineers (India) examinations or one of the many other professional examina-
tions for which private home-study coaching is offered by the British Institute

~

Modoww Ma,?ic,?

We cannot claim any supernatural powers for
*Ruston-Bucyrus’-but we certainly do claim that the
sccomplishments of these mighty Excavators are found
even more astonishing than those of Aladdin’s genie,

Over 300 of these Excavators are already in use all over
India...helping construction to go akead of schedule,

EXCAVATORS

Branches:

Ahmedabad « Bangalore « Caleulta * Kanpur » Madras * New Delhi

Sold and Serviced by:

GREAVES COTTON & COMPANY LTD.
1, Forbes Street, Bombay 1.

‘.-..---------.--....-..... .....‘-,-'
suas

G348

Please mention this journal when replying to advertisements.
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WHAT HAS HE TO DO WITH CEMENT?

Cement builds his home. It isin the pavement The
on which he walks, the school in which he learns the

arts of man, the hospital which he may need, the ACC is
swimming pool, sports track and gymnasium that
build his team spirit and his muscle. It is in the dams, helping
power houses, factories, grain silos . , .
CEMENT— more and yet more cement — is the to build

need of his future. The Associated Cement Companies
Limited, which has doubled its output between his
1948 and 1955, will double-its production again

during the coming years. The success of + India Of
the Second Five Year Plan and the future of India’s
youth borh depend upon Free Enterprise. tomorrow.

Issued by
THE ASSOCIATED CEMENT COMPANIES LIMITED
THE_ CEMENT MARKETI_NG CO. OF INDIA PRIVATE LTD.

ACT-58-28a

Please mention this journal when replying to advertisements.
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Bequeathed by nature’

choice, Lion—the king o

Mexphalte and
Shelmac

beasts—is known for its

stately qualities.

/&/é/ skidding

Built-in quality and latest

scientific application make 7
CANARA SPRINGS the
Queen of Springs.

Modern Flexible *Black Top”
Roads are anti-skid, tough, durable
and easy riding. They can be

made with Mexphalte and Shelmac
marketed by Burmah-Shell.

MANUFACTURERS : T ‘ Burmah-Shell
THE CANARA WORKSHOPS LIMITED, FOR BETTER ROADS
M A N G A L 0 R E —3. ’ Hughes Road, BOMBAY mxp
Please mention this journal when replying to advertisements.
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GANNON, DUNKERLEY & CO., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

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

Structures,

Sole Licensee in South India for the
Italian ‘R’ System of Prestressed Concrete.

Registered Office:

Telephone: 88316 & 88549.

Bridges,

Drainage Schemes, Sanitary Installations etc. ...

14, BOAG ROAD, MADRAS-17.

Telegrams: * VITOPUS'', Madras.

»

WILD
HEERBRUGG (Switzerland)

World’s
Greatest Manufacturers of
SURVEYING INSTRUMENTS
LEVELS: N-0; N-=I0; N-2 with
and withoqt circles, and N-3
THEQODOLITES: T-12; T-0; T-1;
T-16; T-2 and T3
REDUCTION TACHEOMETERS
RDS and RDH

Sole Agents:
RAJ-DER-KAR & CO.,

Commissariat Buildg.,
Hornby Road, Fort,
BOMBAY |

Telegflams :

TECHILAB 26-2304

*”
(SRR )
N>

-} 51,

Telephone :

Please mention this journal when replying to advertisements,
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A limited number of copies of the following
publications of the Indian Roads Congress
are available for sale.

Publications.
Volume IX—Part 4—October 1043
Volume IX—DBound—1945
Volume X —Part 4—August 1046
Volume XI—Part4—-May 1047

Volume XII—Part2—January 1948
Volume XII—Part 3—April 1048
Volume XII—Part4—March 1948
Volume XII—Part 5—September 1048
Volume XII[—Bound—1947-48
Volume XIII—Part 1—December 1948
Volume XIII—Part 2—January 1949
Volume XIIT—Part 3—January 1940
Volume XIII—DBound—1948—-49
Volume XIV—Part 1—-September 1949
Volume XIV—Part 2—December 1949
Volume XIV~Part 3—December 1949
Volume XIV-—Part 4—July 1930
Volume XIV—Bound—1%49-50
Volume XV—Partl—August 1950
Volume XV—Part2-—-November 1950
Volume XV-—Part3—January 1651
Volume XV —Part4—August 1951
Volume XV—Bound—19850-51
Volume XVI—Part 2—~3March 1932
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