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HUNDREDS OF THOUSANDS OF
PERKINS DIESEL ENGINES SERVE
IN 377 VARIED APPLICATIONS
IN 143 DIFFERENT COUNTRIES

) ‘ :

THE R&Eimﬁ'

(for Vehiclé'aﬁ’pji;ation only) up to 108 b.h.p. at
et 237&00‘r.p.m. T,o,;ques up to 240-1bs, ft. (33.16 mkg.)
e TEEAd

~high quality Q};;&ﬁngmes are supplied in 3, 4 or 6
cylinder units"for-377 applications now constantly at work in 143
countries. They have become famous everywhere for:

Outstanding fuel economy.  High torque characteristics
Instantaneous cold starting.  Simplicity and accessibility
Consistent reliability. Long life

Reduced maintenance costs.  Universal service & spare parts facilities.

I
Perkins Diesel for Power Standardization Q \'

THE P6 ENGINE
(for all applications)

> from 35 b.h.p. at
A 1,000 r.p.m. up to

A ol 83b.h.p. at
PR 2,400 r.p.m.
Py A ! Motor car rating

) 90 b.h.p. at

"N - 3,000 r.p.m.

i /A Torques up to
o 204-lbs. ft. (28.0 mkg.)

THE P4 ENGINE \
(for all applications) ,.‘ '8
from 22 b.h.p. at N i s

1,000 r.p.m, up to : =) i,&i
55 b.h.p. at 2,400 F .“L‘;{

I.p.m. as rated.

Motor car rating e, e
60b.h.p.at : T b, by
3,000 r.p.m. *
Torques up to - e

134-lbs. f¢.(18.5 mkg) " . R

T e e

THE L4 ENGINE
(for Agricultural,
u*\ Industrial and
_ /E \ Marine use only).
3 Y} Upto62b.hp. at
%‘2,000 r.p.m. Torques

up to 182-lbs. ft.
(25.1 mkg.)

THE P3 ENGINE
(for all applications)
from 17 b.h.p. at
1,000 r.p.m. up to
41 b.h.p. at

2,400 r.p.m. as rated,
Torques up to
101-1bs. ft. (14 mkg.)

DIESELS.. forVehicle, Tractor and Marine

applications, and with stage-by-stage* build up” for variousindustrial uses.
DISTRIBUTORS:
Simpson & Co. Ltd., Box P.O. 303
Mount Road, Madras, 2. Cables: “SIMPSONS.”

PETERBOROUGH F. Perkins Ltd., Peterborough. Tel: 5341 Grams: Perkoil.

AUSTRALIA  Perkins Diesel (O’seas) Pty. Ltd., Princes Highway, Dandenong, Victoria,
Tel: 1377 8. Cables: Diesel, Dandenong

S. AFRICA F. Perkins (S.A.) (Pty.)Ltd. P.O. Box 9951, 156 Main Reef Road, Johannesburg,
Tel: 24-3087. Cables : Perkoil, Jo’burg.

CANADA, F. Perkins (Canada) Ltd. 237,239 McRae Drive, Leaside, Toronto 17, Ontario.
Tel: 4348 9. Cables: Perkoil, Toronto.

FRANCE  Societé Francaise des Moteurs, F, Perkins, 2, rue Catulle-Mendes, Paris 17e.
Tel: GALvani 67-35. Cables : Perkoil, Paris.

Distributors and Dealers with spare parts and service facilities everywhere,

To F. Perkins Ltd. Dept., TC
Peterborough, England.

Please send me details of Perkins

Diese!l Engines for

Vehicle [J Marine 0] Agricultural O
Industrial ] applications

(Please tick appropriate sections).

ADDRESS

S |

Please mention this journal when replying to advertisements,

1
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Yfou want.any fype..any quantity

for ALL maintenance
and small paving jobs

In the Mixall, Barber-Greene 'offers a
unique and effective combination of an
efficient rotary drum aggregate dryer
with a proved B-G twin shaft heated
pugmill mixer. It is rightly called the
Mixall because of all the things it can do.

the NEED

In the face of ever heavier traffic loads, rising costs
and lack of funds greatly limit new construction
and place an ever greater burden on maintenance
programmes in city, town and district. For this
work even the best patch is none too good. Yet
until the advent of the new Mixall, an efficient and
economical means of producing all types of hot
high quality patch material has not been available.

is ARKSWERED

... Mix all quantities : from a single 300 Ib. batch up to
S tons per hour of hot mix—or up to 10 tons
per hour of cold patch.

... Mix in all locations: towed to the job by truck
loaded with aggregate , . . fed directly from truck
or from stock pile or pit. Can work in a single
traffic lane. No set-up time required. )

.. Mix in all weather: heated aggregate makes low
atmospheric temperature mixirg possible—allows
quick repair to prevent major failures.

... Mix all types: of bituminous materials including
stabilized mixes—~as well as low slump Portland
cement mixes, !

A small, highly portable unit, capable of on-the-spot
production of even the highest types of hot mixes
comparable to those produced in Barber-Greene's
largest continuous hot mix plant—thatis the Mixall.
Its range of usefulness extends throughout the
feld of road maintenance into small paving and
resurfacing jobs.

Send for Details

Please send me the descriptive 8-page bulletin on the Mixall

Firm Name .. coisnveieescrvnvans Hesrresessanicerian

Address .ereosinnes creeresses sreans P .

Please mention this journal when replying to advertisements,
i
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The SEAL that - justifies

'YOUR judgement...

A seal formed by three letters! We are an
Engineering firm. We stand for service to Indian
Industry.

Engincering problems call for experience. Indian
industrialists know the machines we represent. Men
with foresight look ahead when they specify or
_purchase machinery represented by “ASL” - the
Seal that justifies their judgement. »

Sales and Service
with
Smile and Satisfartion

ARMSTROMNG SMITH LIMITED

Gresham Assurance House, Sir P. M. Road, Bombay I.

POST BOX 12558
' BELH!

POST BOX 787
CALCUTTA

Machine Tools

o
Workshop Machinery

L~

Electric Tools
o
Garage Equipment
o

Construction Machinery

©

Precision Instruments

O
SPECIALISED
EQUIPMENT
For
Chemical,
Pharmaceutical,
Packaging, Rubber,
Plastic, Paint,
Vegetable Oil and

allied Industries

o

Sanitary Ware
Taps & Dies
Hack Saw Blades

o

Emery Powder

o nassessasancsnssass
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POST BOX 1618 g
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Please mention this journal when replying to advertisements, o
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AN
Longer working life for your vehicles—

= | ~ien WARFRIC Lubritection SERVICE

& - :

i
|

FAST TO THE JOB ... FAST TO FINISH IT

Swift travel enables P&H Truck Cranes
to gat quickly from one job to another—
to handle more of them, miles apart.
P&H Truck Cranes are built with two
engines—one for travel, ancther for
handling heavy work. Grecter stability,
gives them more lifting capacity around
the full 380° of operation than in any

The best way to reduce your operating costs is to reduce wear. Insist

+ - 3 o 1% oie
other machines of their size. Ask your on MARFAK LUBRITECTION SERVICE for economic lubrication,

P&H Distributer for complete informa- You’ll get fewer repairs, heavier payloads, quicker operation, smoother
riding comfort and longer vehicle life. MARFAK LUBRITECTION SERVICE

ticr abeut P&H Truck Cranes. ; L .
ensures that every moving part of your vehicle is correctly lubricated at
proper intervals—with the right lubricant to prevent undue wear. MARFAK

HARNISCHFEGER INTERNATIONAL won’t wash out, squeeze out, run off or dry. It keeps dirt and moisture

out, lubricating—giving all-weather protection—even through the monsoon.

CORPOR MILWAUKEE 46, WIS., US.A.
PO AT'CN' 8 . Arrange with your fricndly Caltex Dealer for MARFAK LUBRITECTION
Cable:"Harninco” SERVICE at regular intervals.

Established in 1884

N
CALTEX

P & H DISTRIBUTORS X

WILLIAM JACKS & COMPANY LIMITED

BOMBAY - CALCUTTA . MADRAS

A R Al A

1S5 SHOVEL ORAGUINE @ACKILLER  CRAWLER CRANE  MAGNET CAANE  TRENCH WOR Pl RGVER  TAUCK CRANG )

CALTE X

PETROLEUM PRODUCTS

Please mention this journal when replying to advertisements,
iv Please mention this journal when replying to advertisements,
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tnternotional B-250 four-wheel scraper

i .24 crowler tracrar
tnterastional TD.24 cram wr for use with the TD-24 tractor

with hydrovlic bullgroder

tnternational TD-24 erowler tractor
with cable hilt-dozer

nternctionol 21-75 two-wheel rubber-
tired tractor and 18 yard scroper

International 2T-75 two-wheel rubber-tired

tracter and bottom dump wogon

tnternational TD-14A crawler tractor

ith hydraulic skid-shove) Hough Payloader = A-wheel tractor
with hy

with front-end looder

Now — grouped under the world-famous IH symbol — International o Seven powerful crowler tractors headed by the giant TD:24
offers a complete line of heavy-duty machines for every phase of 4 ryeatytwo matching hydraulic ond cable controlied bufl-

earthmoving. This means that now, more than ever, your Interna- dozers, bullgraders and tilt-dozers
tional Industrial Power distributor is your “Earthmoving Head- o Four 4-wheel scrapers matched for use with the TD-24 and
quarters™= a single source of supply for machines, service and parts. TD-18A tractors

® Two highspeed, 2-wheel rubber-tired tractors with 18 and 13
yord scrapers

You'll find the right equipment to power your job fgste;, bftfer
and more profitably — backed up by unsurpassed service facilities ’ 5 Wh 20 yord copoci
and parts supplies to keep your equipment operating. You cut down- * ﬁf":}":ge::'h*;“;{,ms ‘y’r‘::": wagan wi yord copocity
time, pile up profit-time every time with International. ® Eighteen 6 ond 4 cylinder Jiesel and corbureted power unils

A demonstration will prove that it's International “Power That complate line of auxitiary equipment including coble cone
Pays’—see your I1H distributor today. International Harvester Ex- trol units, generators, Fumps, pipebooms, skid and dozer
port Company, Chicago 1, U.S.A. shovels

VOLTAS LIMITED

Successors to the Engineering and Import Divisions of :
Volkart Brothers ety

BOMBAY - CALCUTTA - MADRAS - COCHIN

NEW DELHI - LUCKNOW - AHMEDABAD -
SECUNDERABAD

Please mention this journal when replying to advertisements.
vi
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Bridge at Gueuroz, Switzerland.

A slender and graceful structure having two amazingly sle.nder arch
ribs of 323 ft span. The ribs are 2 ft wide and only 3 ft 7 in. deep at
the crown and 6 ft 7 in. at springing. Such small depths were possx!)le
because of the deep parapet girders which serve to stiffen the arch ribs
at the centre. Vertical posts of tee-section carry the deck.

(With acknowledgements to “ Conerele and
Constructional Engineering®, June, 1953)
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INADEQUATE HIGHWAY LAWS
BLOCK PROGRESS

THERE is little doubt that inadequate

and ill-advised law has been one
of the chief bottlenecks impeding highway
progress, Thomas H. MacDonald, U. S.
Commissioner of Public Roads, pointed
out in 1949 that:

‘““The tempo of growth in high-
way service demands has been so
rapid that legislation is lagging
far behind both in range and in
content. Highway officials, no
matter how well qualified, may act
only within the legal authority
delegated by legislative action.
The deficiency of first magnitude
is legislative sanction to the state
highway departments to organize
to meet new duties, to use new
methods, to extend their operations
to new fields...... ”

More recently, Mr. MacDonald said of
the highway engineer and official :

“It is within their discretion to
become the advocates of two
essential concepts. The first of
these is that our highways must
have a completely integrated
pattern for improvement and conti-
nuous maintenance, no matter how
many systems or classes may be
involved, and their future adminis-

]

3

traiion by the several units of
government must be cc-operative
and not competitive. The second
is that this important objective
will require a complete overhauling
and revision of highway laws in
most of the states.”

The first modern federal-aid act had
been passed in 1916, one year earlier,
providing for assistance to the states in
the construction of rural post roads, and
establishing a policy of co-operation
between the federal government and the
states in road improvement that in basic
Principle still remains largely unchanged.
Based on this enactment, and a later
ruling by the Department of Agriculture,
each state was required to organize a
highway department to qualify for
federal-aid funds. This resulted, for the
first time in many states, in the establish-
ment of some measure of centralized
control over highway affairs.

In general, however, the highway,law
of that era consisted of ‘san accumula-
tion of uncorrelated statutes, frequently
dating back to the time the state was
founded.”

This condition was due in part ‘¢ to
the emphasis placed in many states on
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local control of road administration, and
in part to lack of policy and to political
trafficking in  euch legislation. The
purpose of practically all road legislation
has been subordinated in one way or
another to the idea of local self-govern-
ment upon which our whole political
system is based, and this has resulted in
developing legislation of a restrictive and
specific character not susceptible of state-
wide application, but designed to meet
purely local conditions.”

In a recent report on the highway
statutes of Colorado, the Highway
Research Board had this to say on the
subject :

“......There is ample evidence
to conclude that highway legisla-
tion in some states has been
deficient in providing basic princi-

September 1955

ples and practices of modern
management which progressive
highway administration needs......
As is often the case with other
legislation, highway legislation in
many instances has been poorly
conceived and inadequately consi-
dered and debated...... While it is
the administration of the law which
really counts, the benefits of a pro-
perly drafted basic law are immea-
surable, and such law is conducive
to enterprising management.”

Horse-and-buggy statutes which now
handicap administration and block sound
progress everywhere must be replaced
by proper legislation capable of meeting
the requirements of the motor age.

(From * Better Laws are basic to Betfer
Highway’—Dakota " State Report, 1953.)

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

SETTLEMENT : Downward movement of the soil or of the
structure which it supports due to shrinkage by
consolidation or subsidence caused by the move-
ment of the subsoil.

SLIP : Local soil movements produced by a mass of soil
sliding over a slope.

Transport-Communications Monthly Review
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CONCRETE ROAD BUILDING IN AUSTRALIA

APPROXIMATELY 1,100 miles of con-

crete road, or over 12,000,000 sq.
yd.—taking an average width of 18 ft—
are today in use in Australia. These are
principally made of pre-mixed conerete,
but rolled concrete has also been used and
in Victoria considerable lengths of cement
penetration road have been successfully
carrying a large volume of traffic for
many years. Some of the early roads of
this last type, built over twenty years
ago, are still in service today with many
more years of useful life ahead.

Rolled concrete has been used mainly
by the Victoria Country Roads Board and
the Sydney City Council as an effective
base for a bituminous topping. In the
latter case it has practically supplanted
the wooden block base.

The greatest concentration of concrete
roads in Australia, carrying probably the
greatest traffic density, is in the Sydney
metropolitan area where the New South
Wales Department of Main Roads uses
mainly concrete in the construction of
new and reconstructed main roads. In
the same area the local authorities also
use concrete predominantly for the build-
ing of the more important suburban
streets.

These policies have been developed as a
result of the very good service that con-
crete has given over many years, for
several concrete roads laid in the early
1902s are still in excellent condition,
carrying heavy traffic densities and with
many more years of useful life ahead.
In other cases early concrete roads still
provide excellent base courses for a thin
bituminous topping.

It is difficult, however, to generalize
upon the service performance of concrete
roads because so much depends upon the
quality of the road laid in the first place,
Generally where sound practices have
been adopted it is the experience of

Australian road building authorities that
the service life of concrete roads, with low
maintenance cost, is of a minimum period
of thirty years and loan programmes for
the purpose of concrete road building are
related to that period.

There are some outstanding examples of
long service life in heavy traffic density
and among these is Parramatta Road at
Homebush, near Sydney, which was con-
structed in 1920 and still has many more
years of life before it need be re-sur-
faced.

The design of concrete pavements is
largely empirical and is, for the most part,
based on experience. More complex
methods for the design of concrete slabs
are confined in the main to airport and
similar heavy duty paving. While over-
seas pavement practice has varied from
time to time, the satisfactory results
generally obtained from the methods used
by the New South Wales Department of
Main Roads and other authorities have
encouraged their continuing use. The
construction methods described in this
article are those used by the New South
Wales Department, but they are fairly
typical of the practices in use through-
out Australia today.

Most of the concrete pavements in
Australia have been built in the major
cities. Dost of these, constructed by the
Department of Main Roads in the Sydney
area, have a depth of 7 in. thickened to
9 in. at the edges. Earlier examples were
generally lightly reinforced with reinforce-
ment placed in the bottom of the slab.
More modern practice, however, has been
to place the reinforcement in the top of
the slab, both welded wire drawn fabric
and mats of mild steel bars being used.
Edge bars and corner reinforcing bars are

- also provided. In some lightly trafficked

roads this thickness is reduced to 6} in. or
6 in.
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Some recently constructed pavements,
however, have been of the unreinforced
constant thickness type, the depth of
these being 8 in. In cases where expan-
sion joints are omitted and contraction
joints used a constant thickness of 8 in.
is also adopted. *

Concrete Mixes

A number of mixes are used, depending
on the class of work being constructed.
These are shown in Table 1.

Proportions are normally specified by
volume and due allowance is made for
bulking of the fine aggregate due to
moisture.

Table 1
Design Strength
Mix 1b per sq. in. Work

at 28 days
Al:2:3 3,000  Statehighways.
B1:2:3} 2,670 Other  pave-
ments in met-
ropolitan area.
Cl:2:4 2,500 Kerb and gut-
tering in met-
ropolitan area.
D1:23:5 2,000 Concrete base

courses under
bituminous
macadam sur-
face courses.

In many cases ready-mixed concrete is
supplied under contract and the mixes
shown in Table 2 are specified.

Table 2
Cexﬁ;ant (cozﬁsgg;enggtgne)
Ib
A 04 489
B 94 538
C 94 587
D 04 732

These mixes are the equivalent of those
shown in Table 1.

September 1955

Where it is desired to open the road for
traffic at an early date, instead of after
the normal period of 28 days, an addi-
tional 12} per cent of cement is used, the
aim being to obtain in seven days the
normal 28-day strength. Very little use
is made of high early strength or rapid-

hardening cement because of the greater

shrinkage which i3 encountered.

Consistency

In general no more than 53 gallons of
water per 94 1b bag of cement is added to
the mix. Slumps of not more than 2 in.
for hand finished and 1 in. for machine
finished work are required.

Joints

On normal work transverse expansion
joints are provided at 50 ft intervals,
These are constructed with rigid metal
bulkheads which extend the width and
depth of the slab. When the bulkheads
have been placed in position a strip of
prepared joint filler is placed against the
bulkheads on the side to be concreted so
as to separate completely the concrete on
each side of the joint. The concrete is
then filled in and thoroughly spaded so as
to form complete contact with the joint
filler.

Concreting is then continued on the
other side of the bulkhead and when a
strip at least 3 ft long has been placed in
position over the full width of the slab
the bulkhead is carefully removed and
the concrete compacted against the joint
filler.

The joint filler used for transverse ex-
pansion joints consists of prepared strips
of fibre or granulated cork matrix and
bitumen containing approximately 20 per
cent stabilizing material. Felt boards
impregnated with bitumen are placed on
either side of the prepared strips. The
thickness of the joint filler is § in. or at
least 5/16 in. exclusive of the felt boards.

Some improvement in riding quality
kas been obtained by placing light steel
channels over the top of the {jointing
material and screeding through over the
top of the joints. The channel is placed
in position after the bulkheads have been

Transport-Communications Monthly Review

removed. After the channel itself is
removed the joint is finished off with
edging tools.

Yor unreinforced slabs of constant
thickness contraction joints of the weak-
ened plane or ¢ dummy ’ type are provided
at intervals of 12 ft to 15 ft. These are
formed by inserting a steel strip in the
concrete to a depth of 2 in. after floating
has been carried out. This strip, which
tapers from 3 in. to }in., is removed
before the initial set has taken place and
the groove is finished with an edging tool.
Where the work does not finish or butt
against an old slab the last ten contrac-
tionp joints are reinforced with £ in. tie
bars spaced at 3 ft centres.

September 1933

Curing

Curing is normally carried out by
spreading a layer of damp sand or loam
over the surface. Membrane curing com-
pounds have been tried but in general
have been found to be uneconomical and
it is doubtful if they are as effective as a
layer of sand.

The low maintenance cost and long
service life associated with concrete roads
in Australia is generally recognized ; but
their use in many areas in Australia has
been inhibited to a very large extent by
the necessity to build roads over wide,
sparsely populated areas with the
emphasis on minimum capital costs.

(From * Concrete Quarterly 25°—April-
June, 1955.)

ECONOMIC LIFE DEPENDS ON GOOD ROADS

Rail and river transport nearly always begins and ends with
@ road service, on which it depends.
all economic life depends on good roads.

It is, therefore, true to say that

Resolution of International Chamber of Commerce, Vienna—1953.

-1
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THE FAILURE OF THE OLD CAUSEWAY AND
THE CONSTRUCTION OF A NEW HIGH LEVEL
BRIDGE ACROSS SUNAR RIVER

By
Shri B. G. Naik

THE River Sunar crosses Rajgarh-

Jhabua Road in DMadhya Bharat
{(Major District Road) in mile 17 about
eleven miles east of Jhabua. A causeway
of 17 vents (10 ft spans each) of an average
height of about 6 ft above normal river

mum flood, 5 ft of water flowed over the
bridge and the depth of scour below
H. F. L, as estimated from the scour
holes now. existing, must have been at
least 22 feet. The AL E.S. Hand book
recommends a depth of foundations equal

bed was constructed in the year 193S8.4dto 13:gngd ;1/3x 22 ftior 29 ft below the

The foundations of the causeway were
taken to 8 ft below the bed level and
founded in boulders and moorum.

The superstructure consisted of R. C.
slabs 14 in. thick freely supported, 6 in.
sand cushion, 6 in. lime concreteand 6 in.
cement concrete wearing coat. The total
obstruction to flow was thus 2 ft 8 in.
(see Page 9).

During the monsoon of 1943 the found-
ations of pier No. 13 and 16.and the right
abutment were undermined on the up-
stream side, resulting in their sinking.
The R. C. slabs over these vents were also
badly cracked.

Photo 1.

The damaged causeway
with new Bridge under
construction in the background,

The extracts below from the inspection
report on the failure bring out the possible
causes of the failure.

¢ (1) Insufficiency of Foundations.

With a hill stream of probable normal
velocity of 8 ft per sec. and induced
velocity of 15 ft per sec. in the vents after
construction, considerable scour should
have been anticipated. During the maxi-

8

H. F'L. The bottom of the foundations
of the causeway wag 21 ft below H. F. L.
and should have been taken another 8 ft
below the present foundation level.

“(2) The scourihg may have been
cumulative.

It was observed in some other bridge
on this road that very little attention has
been paid in the past to maintenance.
Scour caused in the previous monsoon
still remained unattended to. In one
case, a tree in front of a vent had been
obstructing the flow and causing damage.
It is possible that had there been better
maintenance on the road and the scouring
after each monsoon had been attended to
in time, the present failure might have
been avoided.

“{3) Wrong Layout

As the river is on a slight curve at the
bridge site, more vents should have been
provided on the Rajgarh side. It is esti-
mated that another 30 ft of waterway is
required.”

New High Leve! Bridge

1t was proposed to rebuild the damaged
piers and to protect foundation from scour
by constructing curtain walls and provid-
ing concrete flooring.

But on the 14th July 1944, there was
a heavy rainfall of 5 in.and 70 cents
resulting in further damage to the cause-
way. The openings were blocked by
floating trees, resulting in the settlement
of piers and damage to the entire length
of the causeway. The idea of repairing
the causeway, therefore, was abandoned
and it was decided to construct a high

Transport-Communieations Aonthly Review Septeniber 1933
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level bridge. The new high level bridge
was opened to traffic on the 15th August,
1953.

Main Features of the New Bridge

The catchment area of the river above
the site is 45 sq. miles. The anticipated
maximum discharge under the bridge for
this catchment is about 26,000 cusecs.
The mean velocity of unobstructed stream
was of 9.5 ft per sec. The anticipated
velocity under the bridge is 11.5 ft per
second. The waterway provided below
the springing level is 2,600 sq. {t.

The new bridge is sited 60 ft down-
stream of the damaged causeway and is
founded on the hard rock available at an
average depth of 15 ft below the river bed
level. 1:3:6 cement concrete mix was
used for foundation.

The substructure consists of piers and
abutment with open foundations. As
good quality lime was not available near
about, the work was done entirely in
cement. The facing of piers is C. R.
masonry of black trap stone in1: 6 cement
mortar with hearting of 1 : 3 : 6 plum
cement concrete. The batter in piers is 1
in 12.

The new bridge has nine spans of 26 ft
segmental arches with a rise span ratio of
1:5. The length between faces of abut-
ments is 277 {t (see page 9).

The arches are of precast cement con-
crete blocks designed for I. R.C. Standard
class A (1947) loading. The thickness of

Photo 3
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:Photo 2. Arches under construction

the arch ring is 1 ft 10 inches. In the
beginning, 2 {t long cement concrete blocks
(1: 2: 4 mix), 9 in. wide at the intrados
and 9.9 in. at the extrados, each weighing
3.6 cwt. were cast. The handling of these
blocks was difficult and resulted in break-
ing of edges. The length of blocks,
therefore, was reduced to 1 ft 3 inches.

The width of the carriageway is 22 ft
with water-bound macadam surface The
parapets on either side are of coursed-
rubble masonry.

The work was commenced on 14-4.51
and completed on 15-8-1953.
]

Costs
Particulars of Costs are given below:
Cost per running foot Rs 774/-,
Cost per 8q. ft of carriageway Rs 36/-.
sq. ft of entire

Cost per elevation

Rs 21/-.
Cost per cu. ft of the bridge Rs -/13/-.

Pheto 4

The Completed Bridge,

10

.

Transport-Communications Monthly HReview

September 1955

ORIGIN OF SOIL MECHANICS

:AN engineering problem cannot be satis-

factorily solved unless the computation
is based on a sound knowledge of the
mechanical properties of the materials
involved, and problems in earthwork
engineering are no exceptions. Theories
of earth pressure and bearing capacity
have existed for more than a century, but
their influence on engineering practice
wag almost nil. The reason is obvious—
they were based on the assumption that
the earth is either an ideally plastic or a
perfectly elastic material and as a conse-
quence they could account only for very
few of the phenomena encountered in act-
ual construction. Furthermore, practi-
cally all the difficulties encountered in
earthwork and foundation enginecering are
due to the mechanical interaction between
the golid soil particles and the water con-
tained in or percolating through the voids
of the soils. None of the theories which
originated before the end of the nine-
teenth century made any provision for
this interaction.

Several investigators with broad vision,
such as A. Collin), started to adapt
the theories to the results of field observa-
tions and laboratory tests, but they did
not succeed in establishing schools of
thought and procedure and their attempts
were not followed up. However, some
three decades ago, when the systematic
investigation of the physical properties of
goils became the concern of a large group
of professional engineers and theories
were modified in accordance with the fin-
dings, the contradictions between theory
and reality disappeared, and theoretical
methods for the solution of earthwork pro-
blems began to receive the attention
which they deserve.

EARTH PRESSURE ON LATERAL
SUPPORTS

Fundamental Principles: Theoreti-
cal principles for the computation of the
earth pressure on lateral supports were
clearly formulated by C. A. Coulomb al-
most two centuries ago, and since then
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such theories have been a favourite topic
for scientists and theoretically minded
engineers alike. Therefore, the history of
these theories is an exceptionally instru-
ctive example of the radical changes pro-
duced by the impact of soil mechanics on
earthwork engineering.

Coulomb’s theory is based on the sim-
plifying assumptions that earth is incom-
pressible, that its deformations prior to
failure are negligible, and that it fails by
shear along plane surfaces of sliding. It
was also assumed that the shearing resis-
tance of the earth per unit of area of the
surface of sliding is equal to

s=ctptan Qooreiinnnns (1)

in which ¢ is the cohesion; p, the unit
pressure on the surface of sliding and ¢,
the angle of internal friction. For a
cohesionless material such as dry, clean
sand c=o0 and

s=ptan Puoeevviennns (2)

Coulomb’s theory was published in
1776 (6) in the Memoires of the French
Academy of Sciences at once attracted
great attention, and has never ceased to
preoccupy the minds of theoretically incli-
ned engineers. Within the following
century almost every theoretical aspect
of the earth-pressure problem was investi-
gated by analytical or by graphical me-
thods on the basis of Eq. 1 or 2, and the
bulk of earth-pressure literature steadily
increased. However, the benefits deri-
ved by practising engineers from these
developments were almost nil as testified
by the following passage in the classical
paper (7a) on *“ The Actual Lateral Pres-
sure of Earthwork,”” by Sir Benjamin Ba-
ker, Hon. M. ASCE, published in 1881,

““A knowledge, however imperfect, of
The Actual Lateral Pressure of Earth-
work, as distinguished from what may be
termed the ** text-book >’ pressures which,
with hardly an exception known to the
Author, are based upon calculations that
disregard the most vital elements exis-
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tent in fact, is of the utmost importance
to the engineer and contractor....... The
vast divergence bLetween fact and theory
has perhaps impressed itself with peculiar
force upon the Author,...... because he
has had the advantage .of the experience
gained in constructing about 9 miles of
retaining walls, and...... the still more
valuable experience of 34 miles of deep-
timbered trenches for retaining walls,
sewers, covered ways and other structures.

The status of earth-pressure theories in
engineering practice did not materially
change, and the discrepancies bhetween
theory and reality did not decrease until
a few decades ago, when the mechanical
properties of soils became subject to
systematic investigation. At that stage
it soon became evident why Baker and
his contemporaries failed to derive any
tangible benefits from the extensive litera-
ture concerning the theoretical aspects of
lateral earth pressure. Their failure was
due to the fact that the computations
were based on the assumption that the
value ¢ in Eqs. 1 and 2 for any kind of
soil is equal to the angle of repose of the
soil.

In the English-speaking world the
most influential proponent of the angle-
of-repose concept was W. J. M. Rankine.
The origin of the concept 1is not
reliably known. Since Coulomb derived
an equation for the critical height of
vertical slopes on cohesive earth his name
cannot be associated with it. Collin
realized as early as 1846 that the
maximum inclination of a slope on
cohesive soil decreases with increasing
height of the slope. In 1883, George
Howard Darwin demonstrated - by
small-scale earth-pressure tests that the
angle of internal friction of a sand can be
very much greater than the angle of
repose of the same sand,

Nevertheless, none of these discoveries
received more than casual attention and
Rankine’s authority continued to prevail.
A possible explanation for it was given
by a discusser of a paper by A. W.
Skempton in 1946. This discusser,
J. Wilton, pointed out™...... that the long
survival of Rankine’s methods may have
been due to their suitability as material
for examination questions.”’
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The fate of the Collin and the Darwin
publications illustrates the fact, to be
observed in all branches of pure and
applied science, that a newly discovered
phenomenon or relationship does not
receive the attention it deserves unless
and until it can be fitted into a coherent
system which is useful and convincing
enough to be accepted by the majority of
those who are interested in the subject.

Soil mechanicsrepresents such a system.
As a consequence as soon as it became
established it started to act as a catalyst.
Discoveries and rediscoveries followed
each other in rapid succession. As a
matter of fact it was not realised until
afterward how many of the vital pheno-
mena and relationships had already been
recognized, decades or even centuries
earlier, but these ' discoveries failed to
make any impression on contemporary
engineers and, as a consequence, Were
forgotten.

As a result of soil mechanies research
the fictitious angle-of-repose concept was
replaced by the results of systematic
experimental investigations concerning
the relation between normal pressure and
shearing resistance for soils. Starting
about 1920 the investigations led first to
the conclusion that pin Eqs. 1 and 2 must
be replaced by p-— pu, in which p is the
total unit pressure on the surface of
sliding and p,, is the pore-water pressure
(1). Therefore Eq. 1 was replaced by

s=ct (p—pu) tan .¢ ..... vene(3)

Next it was found that the value py in
Eq. 3 for saturated soils depends not
only on the loading conditions Dbut also
on the rate at which the shearing stress
is increased.

This important discovery led to the
distinction between ‘¢ slow ’* and “¢ quick ”’
shear values. Finally it was realized
that the cohesion ¢ of saturated clays is a
function of the water content w of the
soil. This fact is expressed by the equa-
tion:

s=f (w)+(p—pu) tan ¢e....(4)
in which ¢ is the true angle of internal
friction.
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On the basis of these findings the
angle of repose concept has been discar-
ded, and the limits of wvalidity of
Coulomb’s Eq. I are now known to every
competent soils engineer. Since the rela-
tionship between cohesion and water
content, symbolized by f (w) in Eq. 4,
can be very complex, earth-pressure and
stability computations are based on the
results of shear or triaxial tests performed
under conditions of loading and drainage
equivalent to those which are anticipated
under field conditions. The results of
such tests can wusually- be represented
without serious error by an equation
with the form of Eq. 2. However, for
any given soil, the valuesof ¢ and ¢ in
the empirical equation can have very
different values, depending on the test
conditions. Hence, in contrast to ¢ and ¢
in the classical Coulomb equation, the
values ¢ and ¢ in the equation represen-
ting the results of tests on cohesive soils
are parameters without well-defined
physical meaning.

Design of Retaining Walls—As long
as angle ¢ in Eq. 1 was believed equal
to the angle of repose of the backfill
material, inexperienced retaining-wall
designers proceeded under the illusion
that the results of their computations
were reliable where experienced engi-
neers like Baker found that they could
not be trusted and made decisions on the
basis of their knowledge of precedents.
There was no intermediate course. How-
ever, as soon as the fallacy involved in the
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angle-of-repose concept was generally
recognized and the complexity of the
relationship between ¢ and p, Eq. 1,
became known, the attitude of the engi-
neering profession toward the problem of
designing retaining walls underwent a
radical change. It became obvious that
the shearing resistance of a cohesive back-
fill cannot even be estimated in advance
of construction unless a thorough borrow-
pit survey has been carried out. Also the
project must provide for placing and
compacting the backfill in accordance
with rigid specifications. On routine jobs
none of these conditions is satisfied.
Hence for the routine design of retaining
walls simple semi-empirical rules have
been developed which are based partly on
Coulomb’s theory and partly on what are
now known to be lower limiting wvalues
forc and ¢ in Eq. 1 for the principal
types of, backfill materials. However, if a
project calls for the design of anexpensive
retaining wall with a great height, soil
mechanics provides the engineer with all
the information required for preparing a
safe and eronomical design, regardless of
how unusual the design conditions may
be. Since type and importance of the
uncertainties in the evaluation of the
basic data are known, they can be compen-
sated by an adequate factor of safety and
an appropriate selection of the backfill
material.

(From ‘¢ Transactions, Awmerican Sociely
of Civil Enginecrs, Volume CT, 1953, by
Dr. Karl Terzaghi, pages 669 to 672’.)

PLANNING

Planning means not only a decision whether a work is required
or not but also a comparison of the need for the work with that of
all others and the sclection of the one most needed.

13
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THE PREVENTION OF TERMITE DAMAGE
TO BUILDINGS

TERI\IITES are social insects, which is

to say that they never occur singly or
in pairs. Whenever a termite is encoun-
tered there must be a colony not far away,
unless of course one is dealing with a win-
ged termite flving in search of a mate.
The actual number of termites forming a
colony can vary from 50 or 100, in the
case of a dry-wood termite, to several mil-
lions if it is one of the large mound-buil-
ding species of tropical Africa and south-
west Asia. Killing termites is only of
value when the colony as a whole is enga-
ged, while protection is not a matter of
turning aside a frontal attack, as with
locusts, but of resistance to the long
drawn out probing of sappers in a siege.
Termite communities consist of a pair of
reproductives, the so-called king and
queen, or if these have been lost their
place is taken by a number of less efficient
supplementary reproductives, and a large
number of workers and soldiers. All the
work of the community is carried out by
a special caste of worker termites except
in the dry-wood species who use the nym-
phs who will later become flying adults.
Guarding the colony is the work of a

gecond sterile caste known as soldiers, the
varied design of whose jaws gives us the
most easily recognisable characters for
identification. The food of termites is
solely plant material of a woody nature-
timber, grass stems, the droppings of her-
bivorous animals, paper, cellulose acetate
fabrics and similar things. In their search
for food, termites may gnaw through thin
layers of soft material such as lead or
various plastics, but such occurrences are
local and infrequent. Tales of termites
eating their way through steel and glass
should be met with the modicum of incre-
dulity.

It is essential to bear in mind that there
are two groups of termites whose habits
differ in ways that have an important bea-
ring on methods of prevention and con-
trol. There are the *‘ subterranean termi-
tes *’ and the ¢¢ dry-wood termites.” The
subterranean termites are the commonest,
the most varied in behaviour and the most
destructive. DMost of them build their
nests below the ground or in moulds of
various distinctive shapes on the ground,
while a few make nestsof clayand chewed

WORLD DISTRIBUTIONY.” T+
L OF Fu ]
- TERMITES
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wood on the trunks and lower branches of
trees with connections to the ground by
means of narrow covered ways. Subterra-
nean termites can be kept out of buildings
by the use of mechanical barriers, though
they will exploit to the full any way of
getting round such precautions as may be
offered by added stairways, supports for
creepers and similar additionsto the origi-
nal plan. Dry-wood termites live, with-
out any connection whatever with the
ground, inside dry timber on which they
feed as they bore their way along, after
the manner of timber -beetles. They
digest wood by the aid of special protozoa
which inhabit their gut and they have no
need of moisture. When dry-wood ter-
mites swarm, they fly straight into the
roofs of buildings and start new colonies
inside the timbers there, or descend to the
furniture if it has not been impregnated
with suitable chemicals.

Termite-Proof Buildings

The design and construction of termite-
proof buildings is a problem which has to
be dealt with in the light of local condi-
tions, both of materials and the kind of
termite involved. The following sugges-
tions are offered on general principles. It
is perhaps in the field of low-cost housing
that ingenuity of design for the prevention
of termite damage offers the quickest di-
vidends. An effective barrier over found-
ations and floors will add considerably to
the life of such dwellings, and by remo-
ving the threat of damage to their perso-
nal effects add greatly to the comfort and
material prosperity of the occupiers. It
is on a monument in the South American
republic of Colombia that prayers are
inscribed for Divine protection against
lightning, earthquakes, sudden death and
termites.

Site Clearance

Site clearance is a necessary prelimi-
nary to building in all areas where there
are subterranean termites, and especially
in dry countries where shortage of food
soon drives termites to seek out construc-
tional woodwork. It is worth while doing
it with particular care before erecting tem-
porary buildings which may not have
structural barriers incorporated in their
design. The building plot should have
all dead wood and old tree stumps dug up
and removed for at least 20 ft beyond

4
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the foundations. On no account shonld
stumps and waste timber be buried within
the foundations of a building. Then a
careful examination of the site should
be made for termite mounds and
for those holes on the surface which
indicate a termite nest below ground.
If there are signs of living termites the
nests must be destroyed with an arsonic
and sulphur smoke machine, or by intro-
ducing a suitable fumigant such as petrol,
carbon bisulphide of DD. If the design
of the building does not include a con-
tinuous concrete slab across the found-
ations to form a barrier against any
upward movement of termites from the
soil, then it is advisable to poison the
surface layer of the soil within the limits
of the foundations. This is done, after
filling and consolidation, by watering the
surface carefully with a 5 per cent solution
of pentachlorophenol in fuel oil, or of
sodium pentachlorophenol in water at a
similar strength. The solution in oil is
to be preferred where leaching is likely
with a high water table. It takes a mini-
mum of four gallons of solution to 100 sq.
ft of soil surface to produce an adequate
layer of poisoned soil.

Barriers

It comes as a surprise to some people
that, in their search for timber, termites
are able to penetrate concrete. Actually
the insect has no power to do more than
gnaw a way through a thin rendering or
coat of whitewash, but it has infinite
patience in seeking weak spots in a con-
crete mass through which it may even-
tually work its way. Such weaknesses
are more commonly found when concrete
for foundations has been mixed on dirt.
But the use of inferior sand or aggregate,
the use of inadequate proportions of
matrix to aggregate, and just plain bad
workmanship will all lead to cracks and
hollows which may be hidden from view
by a coating of cement. Reinforcement
should be considered as a safeguard
against cracking as a result of foundation
movements, either as a result of shrinkage
and swelling of clay soils or because
termites had been excavating their nests
in the subsoil. The reinforcement of
concrete floors should also be considered
as a measure to prevent cracking and the
usbsequent entry of termites from the soil
below.
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The value of metal ‘“ant guards” is
a topic on which opinion is divided. They
are widely recommended in America, and
a recent publication from the French
Building Research Centre advocates their
use. The writer has observed their effecti-
veness in a number of buildings in East
Africa. On the other hand, the 1930
report published by the South African
National Building Research Institute
could not be more negative regarding
their suitability for conditions there. No
doubt it is a matter of circumstances, for
in a locality where termites commonly
build mounds within the confines of the
foundations and these mounds grow to a
height which allows the termites to come
into contact with suspended wooden
floors, then ant guards along the found-
ations will not, in themselves, be effective.
Where termite invasion is effected through
the walls, or by covered ways constructed
on the surface of the walls, the use of
metal strips of projecting concrete slab is
indicated.

One point about the use of barriers—
they must be used on all interior founda-
tions or footings of partition walls. This
may seem to be rather obvious, but it is
frequently found that infestation starts
through a gap in the barrier in an inner
wall.

Timber Impregnation

In areas where dry-wood termites exist,
no amount of isolation from the ground
~will keep a building free from attack, and
structural timbers need to be made termite
proof. It is also a valuable second line of
defence against damage by subterranean
termites, in case cracks do develop in the
system of barriers incorporated in the
building of foundations and floors.

Large-scale timber impregnation is a
highly technical matter involving a know-
ledge of the absorptive potential of the
particular timber being used, the pene-
trative power of the preservative and its
suitability for keeping away termites, in
addition to general economics. The
ultimate objective is an unbroken skin of
termite resistant wood on each piece of
timber, that is thick enough to withstand
weathering or ageing, and mechanical
injury. This introduces an element of
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doubt in the value of brushing techniques
except for the patching up of the pro-
tective skin after joint cutting or repair
work. For rough ountside work, mineral
creosotes are still among the best termite
proofing agents. Their disadvantages are
well-known.

It must be borne in mind when consider-
ing-new chemicals for termite work that
wood usually needs to be made safe from
rotting and decay at the same time. For
example, while impregnation withD.D.T.
makes timber proof against termite attack
it does not help at all to keep away fungi
should the timber become damp. In
practice it would need to be formulated
with a fungicide. On the other hand, the
compound pentachlorophenol was deve-
loped as a rot proofing agent befor its
value against termites was discovered.
Howéver, the most important practical
point about wood impregnation, whatever
chemical is decided upon, is to ensure
that penetration is adequate to provide
¢ defence in depth’ and not merely a
superficial appearance of protection.

Resistant Timbers

It is open to doubt if any one timber
will remain immune to all varieties of
termites after 20 or 30 years. This is not
intended to cast aspersions on any parti-
cular timber, but to draw attention to the
fact that resistance in one country may
not follow in another, if the termites to
which the wood is exposed have different
habits. Hardwoods like teak, mahagony
and iroko are highly resistant to all sub-
terranean termites,, but after a time it
would appear that some, at least, of the
dry-wood species can make headway in
them. Trade names for timbers can be
misleading, as in the case of ¢ bonteak »,
an oriental timber which is not related to
teak either botanically or in termite resi-
tance. Nevertheless 2 great deal of
trouble may be avoided if it is possible to
employ the heart wood of local timbers,
which experience has shown to be reason-
ably resistant, for constructional work
in buildings. In their absence, impreg-
nated timber is advisable anywhere
hetween 40° north and south latitudes,
and from sealevel to 7,000 ft.

(From *¢ The Britisk Constructional Engi-
neer, June, 1955.)
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HERE AND THERE

1. ECONOMIC BENEFITS OF CONTROLLED ACCESS AND ROADSIDE

© A LOGICAL question is: ‘* What
are the benefits of controlled access and
why is it needed 2’

Control of access preserves the capacity
and public investment in the highway,
provides safer and faster transportation,
stabilizes and enhances the value of
abutting and other property, and makes
possible more economical motor vehicle
transportation.

First, in suburban areas, lack of access
control can cut traffic capacity 50 per
cent and in urban areas, 70 per cent.
Therefore, we can lose a considerable
part of the public investment in highways
without protection of highway capacity
through access control and adequate
right-of-way widths.

Second, greater accident experience on
road sections with road-side commercial
activities when compared with sections
without roadside activities.

Third, a study of land market values
and average traffic speeds in Texas dis-
closed that

(a) The per cent gain in market values
in the land area immediately adjacent to

the Freeway was more than 24 times as
great as in the areas farther away from
the Freeway. The per cent gain in market
values in the area close to the Freeway
but not right next to it was more than 15
times as great as the areas only indirectly
accessible to the Freeway.

(b) Average speeds on the streets
adjacent to the Freeway are from 15 to
18 miles per hour as against 37 miles per
hour average on the controlled access
highway.

Fourth, a study by Ralph A. Moyer of
the University of California discloses
that

The foilowing savings per mile are
attributable to access control features of
a highway: gasoline, 1% cents for peak-
hour conditions and only one-third or
one-half as large during off-peak hours;
tyre and brake costs by avoiding frequent
starting and stopping, 1} cents; time
savings 1} cents ; accident costs, 11 cents,
Professor Moyer estimates a total savings
of about 4 cents per mile to the highway
user by operating on highways where
there is full control of access.

(From
1955.)

¢ American  Highways'—A pril,

2. PAKISTAN HIGHWAYS
MODERNISATION PROPOSED WITH U. S. AID

© PAKISTAN has planned to moder-
nise her highways with the help of U. S.
economic aid.

The total expenditure to be incurred
under the programme is estimated at

. Rs 10 million.

Aid offered by the U. S. so far has
amounted to 640,000 dollars.

17

The programrme comprises survey,
research and training and is divided into
two separate projects for West and East
Pakistan.

The West Pakistan . project consists
mainly of research work. Its first part
has been planned for completion by
April, 1957, It will be based on a well-
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equipped research laboratory located at
Lahore.

The East Pakistan project, which
would continue over a period of four
years, has been mainly designed to elevate

and flood-proof the existing roads, now -
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impassable for about six months of the
year owing to deep water conditions.
This would facilitate the year-round flow
of consumer goods to internal markets
and export of materials to Chittagong
port.

(From © Times of India,’—16-8-55.)

3. PROFESSOR G. MAGNEL

© 1T is with deep regret that we report
the death of G. Magnel, the inventor of
the Magnel-Blaton System of Prestressing.

The system, which was primarily concei-
ved for post tensioning, comprised a
rectangular cable made up of a number
of high-tension wires in layers each of
four wires, and the °‘sandwich’ end
anchorages. The wires, either 0.200 in.
or 0-276 in. in diameter; were made to
retain their positions throughout the
length of the cable by the use of ¢ grills,”
the number and spacing of the grills
being determined by the curvature of the
cable. In this way the wires could be
accurately tensioned without the frictio-
nal losses that had detracted from some
other systems of prestressing. The regular
spacing between the wires also permitted
full grouting to be accomplished after
tensioning of the cable had been comple-
ted.

The anchorages consisted of the distribu-
tion plate used to transfer the cable load
to the end of the beam and the sandwich
plates and wedges used for holding the
stressed wires, Each layver of four wires
was laid in pairs in slots of the plates
and they were stressed in pairs;
after stressing, a wedge was driven
between the two wires and this was
sufficient to hold the wires when the
jacking force was released. Although, as
already mentioned, the cables were
originally intended for grouting in post-
tensioned beams they have also been
successfully used externally to the beam
section.

Gustave Paul Robert Magnel was born
on September 19, 1889, at Esschen in the
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province of Antwerp and received his
technical training at the University of
Ghent between 1907 and 1912, In 1913 he
came to London as an assistant engineer,
and .later as Chief Engineer, for D. G.
Somerville and Company of London, with
whom he was engaged on the design and
construction of several warehouses. In
1919 he was appointed Assistant Professor
at his own University of Ghent and in
1927 he became Professor responsible for
structures and, particularly, reinforced
concrete.

Apart from his teaching duties at the
University, Magnel built up an extensive
consulting practice. As early as 1921 he
had been responsible for some iron-ore
silos at Ougree-Marihaye, Liege, which
were the largest then constructed. Later
works included industrial buildings for
the Societe Belge de 17 Azole, Liege, the
Walnut Lane Bridge in Philadelphia,
and, later, many of the prestressed-con-
crete structures erected in Belgium. At
the time of his death he was designing the
2,082-ft high television tower that -is pro-
posed for the Brussels World Fair in 1958.

He was a director of the Pre-Compressed
Concrete Engineering Company  of
Montreal, Canada, and of Stressed
Concrete Designs, Limited, London; he
was a member of the Institution of Civil
Engineers, to which he had been elected
in December, 1950, and of the Institution
of Structural Engineers. In 1950 he was
awarded the Frank P. Brown medal of
the Franklin Institute of Philadelphia for
his contributions to the studyand practice
of prestressed concrete.

(From ¢ Engincering’ =July 15, 1955.)
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4. SYMPOSIUM ON CORRELATION BETWEEN CALCULATED AND
OBSERVED STRESSES AND DISPLACEMENTS IN STRUCTURES

©® A CONFERENCE will be held in
London in September 1955 on ¢ The
correlation  between calculated and
observed stresses and displacements in
structures.”

A list of the Papefs is given below :

““Some factors in the field testing of
structures,”” by ¥. G. Thomas.

‘¢ Site strain measurements: some
philosophical aspects,”” by A.
Goldstein.

“ Techniques for field measurements
of deformation and earth pressure,”
by W. H. Ward.

“Testing of prestressed steelwork,”
by R. A. Sefton Jenkins.

«“ Loading tests on  bridges,” by
F. G. Thomas.

‘¢ Stress, measurements in the steel
frame of the new Government
Offices, Whitewall Gardens,” by
R. H. Wood and R. J. Mainstone.

“Some  experiments on  Clifton
Suspension Bridge,” by A. R, Flint.

¢ The behaviour of saw tooth portal
frames,” by Professor J. F. Baker.

“ Tests to destruction on a Vierendeel
girder,”” by Professor F. B. Bull.

¢ Full-scale loading tests on a welded
plate-girder floor system,” by
B.E.S. Ranger.

“ The design of a raw-sugar silo,” by
E. T. Moss.

‘“Telephone Manager’s Office, Kil-
burn,” by H. C. Adams, S.C. C.
Bate, and F. Walley.

‘¢ Site strain measurements : examples
of prestressed concrete structures,”
by A. Goldstein.

* Loading tests on the floor systems
of a reinforced concrete building,”
by A. J. Ockleston.

““Load tests on a small prestressed-
concrete highway bridge,” by P. B.
Morice.

‘ The deflexion of reinforced concrete
portal frames with sloping rafters,”’
by W. C. Andrews.

“Test of a precast prestressed shell
roof,” by J. J. Lewkowicz.

(X4

Settlement studies on structures in
England,” by L. F. Cooling and
R. E. Bibson.

A survey of comparisons between
calculated and observed settlements
of structures on eclay,” by D. H,
MacDonald and Professor A, .
Skempton.

§
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Some comparisons between measur-
ed and calculated earth pressures,
by W. H. Ward.

(From ¢ Chartered - Civil  Engineer -
Bulletin  of the Imstitution of Civil
Engineers, July 1955.)

5. LOSS OF PRESTRESS WITH TIME

©® IN THE REPORT of the Building
Research Board for the year 1954 it is
stated that measurements of strain in the
prestressed concrete main beams of an
office building at Kilburn have continued
in order to observe the magnitude of the
losses of prestress in the steel. There has
been an appreciable increase in this loss
during the year due to creep and shrinkage
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of the concrete. After 2} years .this loss
has now increased to about 12 per cent,
and is only slightly less than the ultimate
loss assumed in the design. The report
continues : ““ Analysis of the behaviour of
this structure and of tests in the laboratory
shows that the total loss of stress in the
steel due to elastic shortening of the
concrete on stressing, to crecp and
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shrinkage of the concrete, and to relaxation
of the steel may amount to 20 per cent
for post-tensioned steel and possiply to
25 per cent -or more for pre-tensioned
steel. These losses are greater than the
usual allowance of 13 per cent made in
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design. Such under-estimates of the losses
increase the risk of cracking, but would be
expected to have little influence on the
ultimate strength of a structure.”

(From ¢ Concrete &
Engineering-July, 55°.)

Constructional

6. RE-VIBRATING BOOSTS CONCRETE QUALITY

® RE-VIBRATING concrete just before
it reaches its initial set can produce many
benefits. It makes concrete stronger,
denser, more uniform. Although revibra-
tion is eflective in ordinary concrete, it
performs even better when the set is
retarded.

Here’s a sample: Tower spandrel beams
on the New York Thruway’s Tappan Zee
Bridge were poured in four 3-ft lifts. To

prevent cracking in the bottom surface as
concrete is placed in higher lifts, the entire
mass was kept fluid with a retarder. The
full depth was then revibrated.

By assuring adequate time for revibra-
tion, the retarded concrete yielded a
substantial gain both in uniformity and
in 28-day compressive strength.

(From * McGraw Hill Digest’ -July, 1955.)

7. CODE OF PRACTICE FOR USE IN STRUCTURAL

STEEL IN

© THE Indian Standards Institution
has circulated for comments to interested
parties in the country a Draft Indian
Standard Code of Practice for Use of Struc-
tural Steel in General Building Construc-
tion. This draft contains recommenda-
tions for good practice in the design of
steel buildings, providing for efficient,
economic and modern methods of
design and fabrication. The code gives
guidance on the loadings to be considered
and the stresses which are permissible for

BUILDINGS

steel produced in India to Indian Stan:
dard Specifications. The provisions on
design and fabrication, if properly app-
lied, will ensure that modern and econo-
mical practices are being followed in the
counstruction industry.

The Sectional Committee responsible for
this draft had on its committees various
steel producers, designers and fabricators
from important private and government
organizations.

8. ROAD PLANNING IS A PROBLEM IN DYNAMICS

® 1IN a Paper on the Planning of Roads,
read before the Royal Society of Arts,
London, Mr. Vallis said that stripped of
all the complications which envelop and
disguise if, the core of road planning
emerges as a straightforward problem in
dynamics.

It is not to be supposed from thatremark
that the process as a whole bears any re-
semblance to an exact science. Technical
problems abound, but human and admi-
nistrative problems enter into it too; in-

deed, they are usualiy the more numerous
and intractable.

Yet, although pure mathematics and
pure science are rarely the direct concern
of the engineer engaged in road planning,
all his work is ultimately founded on
them. It is difficult to imagine any object
more static than a road, and at first
glance the assertion that-it is fundamen-
tally a dynamical problem may appear
something of a paradox. But the engi-
neer’s object is to build a road which will
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carry vehicles safely at any speed up to a
predetermined maximum known as the
design speed. Those vehicles are masses
which have finite though continually var-
ying velocities and directions. The Laws
of Motion which were put into formal
shape by Newton in his Principa bind
them as securely as they bind the theore-
tical particles of the mathematician’s
textbook. There is no escape.

It is true that on the road the moving
masses are machines controlled by fallible
human brains and muscles which too often

“ignore the natural laws and attempt to

defy them ; the engineer can take no such
risks. No matter what difficulties lie or
are placed in his way, hiz road must pro-
vide a path which not only looks safe but
is safe, in the sense that a vehicle can
travel along it at any speed up to the
design speed without its driver’s being
lured into any attempt to defy the natu-
ral laws. Translated into practical terms,
this means that his road must conform to
certain fairly rigid requirements, among
which standards of horizontal and vertical
curvature, and of gradient, are of prime
importance.

‘Lo plan a future road effectively mears
spending money now...... If, however, a
fairly long view 1is not taken, those who
come after us will find themselves in
difficulties as great as, and perhaps grea-
ter than, those which we are encountering,
The question is, therefore, what sacrifices
are we under an obligation to make for
the benefit of our successors, to enable
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them to build a road which we can clearly
see they will need ?

Mechanical advances are making ever
higher speeds possible, and the desirabi-
lity or otherwise of planning roads to
take advantage of them needs some exa-
mination. The attainment of high speed
by other forms of transport—air, sea, and
rail—is not condemned. On the contrary,
it is applauded as are efforts to attain
still higher speeds. On roads alone ix
gpeced condemned. The reason, of course,
is the shockingly high number of acci-
dents, many of which are, rightly or wron-
gly, attributed to speed. This should not
blind us to the desirability of attaining
high speeds on long road journeys, if they
can be attained with safety. It is of the
greatest importance to remember that the
overwhelming majority of accidents occur
on roads which are totally unfitted for
present-day traffic; roads which have only
a single carriageway for traffic in both
directions, and which are used by pedes-
trians and pedal cyclists as well as by
heavy and fast moving vehicles. These
roads are in no way comparable with the
dual-carriageway motor roads which are
now contemplated, and roads of this
modern type, whose design is founded
upon all the accumulated technical know-
ledge and skill which are now available,
can justifiably be planned for speeds con-
siderably higher than those to which we
are accustomed today.

(From ‘Highways and Bridges’—May
18, 1955.)

9. RADIO-ACTIVE {COBALT USED IN TESTING BUILDINGS

© THE workers of the Concrete Building
Institute of the Building College in Brno,
Czechoslovakia, headed by  Mojmir
Ciganek, have been highly successful in
using radio-active isotopes for testing the
strength of the ferro-concrete construc-
tions.

They used radio-active cobalt in photo-
graphing the dislocation of steel in rein-
forced concrete constructions, such asin
beams and stanchions and for finding out
the inherent conditions of pre-fabricated
materials.

19}

4

By this means they have achieved very
exact and detailed pictures of these con-
ditions which previously had to be
obtained in a much more difficult way and
without the same degree of precision
resulting.

When working on this new method, the
workers of the Institute were helped by
metallurgic workers in the Brno factories
which have been using radio-active isoto-
pes for testing the quality of weldings.

1
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10. STABILIZATION WORK IN BLACK COTTON SOIL
BAPATLA - PEDDANANDIPADU ROAD 10/0 TO 18/2

© THIS was the first stabilized soil
work to be taken up in a typical black
cotton soil area subjected to prolonged
waterlogging in the sides for a major part
of the year.

The stabilized soil foundation consisted
of a blanket course of 22 ftx3 in. and a
base course of sand-gravel mix (2:1) 20
in.X5 in. The wearing course was of
water-bound macadam 12 ft X 3 in. with
two sides berm (3 ft X 3 in.) of gravel-sand
mix (1 : 1) protected with grass edges 2 {t
wide on either ends.

The method of processing of stabilized
goil consisted of manual operations of
mixing and spreading and compacting
with tyre rolling with a grader and power

rolling with a three-wheel steam roller.
The cost per mile using stabilized soil
base was Rs 29,000 and compared very
favourably with that of the conventional

method of wusing stone soling, viz.,
Rs 38,000.

For the period from March 1951-52
about 3 miles of the above work was
completed.

The wuneven settlement and other
foundation difficulties often noticed in
black cotton soil areas are conspicuously
absent in the stabilized reaches and the
surface is standing extremely well.

(From the “*Administration Report of the
Highways Department, Madras, 1961-52.)

11. THROUGH ROUTES IN URBAN AREAS

© A BASIC CAUSE of muchjof thetraffic
muddle on state and Federal urban routes
is conflict between through-traffic and
access-trafic. The three fundamental
purposes of the street system is expected
to serve are

1. To provide access to abutting
property. .

2. To permit circulation within a given
area.

3. To facilitate movement from one
area to another and through the city.

When a street predominantly serves one
of these basic purposes, certain distinct
characteristics are observablein the traffic
accommodated.

For example, where the primary func-
tion is to serve abutting property, people
and goods are constantly seeking access
to residences, stores, warehouses and other
buildings. Parking for vehicles at rest
is & vital consideration. Frequent stops
and turning movements are made to reach
access points. Traffic as a rule moves
slowly.

On streets where the chief function is
circulation within an area, the need for
stops and turns to reach homes, places of
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business, etc. is appreciably less; parking

requirements are relatively fewer, and the
speed of movement is markedly stepped
up.

On streets principally devoted to through-
traffic from one area to anotheror through
the city, there are few stops and turns
for local access; there is little desire to
park; and speed of movement and trip
time become of paramount importance.

Now it must be clear that no street can
serve all three purposes equally well at
the same time, There can be no real
operating efficiency when traffic with all
these varying characteristics is thrown
together to compete for the limited street
space available. The result can only be
interference and confusion.

The most modern traffic engineering
measures will not avail much so long as
we persist in the impossible position of
trying to make a business or shopping
street serve the purpose of a through-street.

The first requisite, then, in choosing
streets for a through route is to give care-
ful attention to existing service and traffic
characteristics. The streets selected should

Continued on page 24
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ABSTRACTS

PLASTIC ANALYSIS AND DESIGN
OF MILD STEEL VIERENDEEL
GIRDERS by A. W. Hendry—The
Structural Engineer, July 1955,

HIS Paper discusses the application of
the simple plastic theory to the design of
mild steel Vierendeel girders. Three modes
of failure are described and equations are
derived for calculating the collapse load of
a girder in each of these modes. Experi-
mental resuits are guoted in confirmation
and the application of the analysis to the
design of parallel and inclined chord
girders is illustrated by calculations for

the design of a five panel bridge girder.
— Author’s Summary.

« THE PERFORMANCE DURING
THE FIRST FIVE YEARS OF THE
EXPERIMENTAL CONCRETE ROAD
AT OXTON, NOTTINGHAM™* BY
J. A. LOE, PROCEEDINCS OF THE
INSTITUTION OF CIVIL ENGI-
NEERS, U. K., Part 1I, Volume 4,
Number 1, February, 1955.

The Paper gives an account of the struc-
tural performance of the experimental
concrete road at Oxton, Nottinghamshire,
during the first 5 years after being opened
to traffic in February 1948; it also includes
information on the horizontal movements
occurring at some of the joints during this
period.

The experimental road at Oxton is
planned to form one of a series of experi-
mental roads designed to determine the
most economical thickness of concrete

construction on various types of soil. It
has not yet been possible to proceed with
the construction of the other roads and it
is important to emphasize that the
interim conclusions drawn from the per-
formance of the Oxton road may apply
only to roads on soils similar to the
gravelly-sand occurring at Oxton.

The Oxton experiment includes slabs of
4-to-8-inch thickness laid directly on the
subgrade, slabs of 3-to-6-inch thickness
laid on bases 2 and 4 inches thick, and
slabs of 3-to-5-inch thickness laid on
6-inch bases ; the bases in all cases consist
of sand stabilized with 7 per cent by
weight of cement. A length of 180 feet
of each thickness of construction was laid,
half being reinforced with 7 1b. persquare
yard of oblong-mesh reinforcement and
half being of plain concrete. Expansion
joints were placed at 90-foot intervals,
with intermediate contraction joints 30
feet apart in the reinforced concrete and
15 feet apart in the plain concrete. All
the transverse joints include dowel-bars
at the longitudinal joint has no dowel or
tie-bars. '

The experimental road, which forms
part of one carriageway of a dual-carriage-
way road, carries about 700 vehicles per
day in winter and about 850 vehicles per
day in summer ; about 35 per cent of these
vehicles consist of heavy lorries.

The Paper includes a number of interim
conclusions and observations on the
performance of the road after use by
traffic for 5 years.  (Author’s Summary).

* Crown Copyright resorved.
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(Continued from page 22) .

already be functioning largely as through-
facilities, or they should be capable of
conversion to this type of use. Then the
resources of traflfic engineering can be
applied to provide a maximum of swifs,
safe, unimpeded movement. Curb-park-
ing should be abolished, turning move-
ments controlled, and other steps taken to
increase capacity and eliminate delays.

Since most of our larger cities have an
ample number of arterial strects, certain
ones can be adapted without too much
difficulty to through-service exclusively.
However, many of the small cities have

September 1955

only one or two main streets, and these
are often overrun by hordes of vehicles
funneled in by state and national trunk
lines. These streets are badly needed to
serve local access uses. All that these
small communities gain from the through-
vehicles is traffic paralysis, since they are
not business-bringers, but are merely
intent on getting through town as quickly
as possible. As experience has shown,
the only lasting solution in this situation
is to build a bypass around the town to
carry-the state and Federal route traffic.

(From ¢ T'raffic Engineering’, June, 1955.)

FLATTERY

“You sure have a way with the girls. What’s your secret?”

““ Flattery, man, jJust a little flattery.  Last night my girl
and [ were out walling. She got a fly in her eye and I said,
“No wonder, I don’t see how a fly could miss such big eyes.”

(two days later) : * Your secret’s the bunk. My girl got a fly

in her mouth.”’
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SELECTED RECENT LITERATURE-IN,V‘E\NGINEE&{NG JOURNALS

IV. SOIL ENGINEERING AND
DRAINAGE

1. Sand Drain Applications by the
Port of New York Authority;
JoEN M. KyLe and Martin S. Karr,
Separate No. 456, Proceedings of
American Society of Civil Engineers,
June 1954.

2. Foundation Problems of the Elutna
Project; WirLiam R. Jupp-Separate
No. 444, Proceedings of American
Society of Civil Engineers, June,
1954.

3. Difficult Pile Foundation in
Shifting Ground Layers; Der
Bauengineur, June 1954, pp. 231-232
(in German).

4. Bearing Capacity of Soils and its
Determination with VSS-Testing
Apparatus; Ros Ruockrr, Strasse
und Verkehr, July 54, pp. 267-268
(in German).

General Introduction to the New
VSS-Standard on Soil Testing ;
Strasse und Verkehr, July 54, pp. 268-
274 (in German).
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6. Tests of Sub-base Soil and Foun-
dation Materials of Roads; D.
Bonnarp-Strasse und Verkehr, July
54, pp. 271-274 (in German).

7. The VSS-Testing Apparatus;
G. AMBERG, Strasse und Verkehr,
July 54, pp. 273-2%6 (in German).

8. The CBR-Method; L. Bexprr,
Strasse und Verkehr, July 31, pp.
276-278 (in German).

9. The Application of Plate Bearing
Tests in the Practice F.GERMANN-
Strasse und Verkehr, July 054, pp.
278-282 (in German).
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10. Are .You-Getting Good Compac-
tion-Washington has a New
Method for Measuring in Place
Density of Highway Soils; HEer-
BERT V. Husrures, Western Construc-
tion, June 54, pp. 84-86 & 96.

11. The History and Construction of
the Foundations of the Asia
Insurance Building, Singapore;
Wirtrtax Joserax RoOBERT NOWSON,
Paper No. 3975-Proceedings of the
Institution of Civil Engineers, Part I,
General Volume 3, July 54, No. 4-pp.
407-456.

12, Expressway Crosses New Haven
Larbor Front on Hydraulic Fill;
Erxest T. PErgINs-Civil Engincer-
_ing, July 54, pp. 37-41.

13. Vertical Sand Drains for Stabili-
zation of Muck-Peat Soils; J. C.
CarrexTER and Epwarp S. BARBER
Separate  No. 351, Proceedings of
American Society of Civil Engincers,
November 1933.

14. The Design of Road Foundations ;
D. J. MacLEAN, The Surveyor, August
14, 54, pp. 697-700.

15. Modern Procedures for Under-
ground Investigations; Grorcrn F,
SowERs-Separate No. 435, Proceedings
of American Society of Civil Engineers,
May 54.

16. Flexibility as a Factor in Design
of Stabilised Soil Bases; H. E.
Brooxe-BrADLEY-Roads and Road
Construction, August 54, pp. 252-254,

17. Drainage and Gumbo Soil Prob-
lems for this Country; A. I
Cousixs, Better Roads, August, 1054,

pp.19&20. - Lo o

18. Structural Properties of Soil in

Place; Highways and Bridges and

Engineering Works, August 18, p. 3.
\\..\f " ‘,
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19.

22,

23.

24.

26.
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28.

. Inadequacy of -

Piling Works at Southmead
Housing Estate, Wandsworth;
A. J.:C. Havpox-Highways and Brid-
ges and Engineering Works, Septem-
ber 13, 54, p. 11.

. Construction of New Quays at

Tunis Port-Problems Posed by
Construction of Quays in Silt Ter-
rains of Indefinite Depth; M. FRAN-
cols Beas and M. BErRNARD PETIGNY,
Annales des Ponts et Chaussees—July-
August 54, pp. 413-464 (in French).

Solutions-Data
Relating to Certain Problems of
Plane Elasticity ; M. JEAN CouRBON-

Annales des Ponts et Chaussees, July-

August 1954, pp. 475-483 (in French).

Simplified Method of Calculations
of Content of Earth Work; M
Bovzoxp-Annales des Ponts et Chaus-
sees, July-August 53, pp. 485-507
(in French).

Notes on the Effects of Vibration
on Soils; H. R. Rryvorps, Civil
Engineering and Public Works Revicew,
August 1954, pp. 835-837.

Influence of Frequency and Crai-
sing Speed of Some Earth Compac-
ting Equipments; G. PLANTEMA,
Strassen und Tiefbau, August 34, pp.
423-425 (in German),

. Piled Foundations for Eight-Storey

Flats at Wandsworth; The Surve-
yor, September 18, 54, pp. 804-806.

Photoelastic Investigation of Non-
homogeneous Foundations; D&g.
E. R. BerGER, Der DBauingenieur,
September 54, pp. 350-352 ' (in
German).

. Orebridge Track Stabilizer; Byrox

J. PrucH, Engincering News Record,
September 9, 54, pp. 32-33.

Studies of Bearmaw Shale at a
Damsite in Saskatchewan ; ROBERT
PeTERSON, Proceedings of the Ameri-
can Society of Civil Engineers, August
84, Separate No. 476.
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29,

30.

31.

33.

31.

36.

37,

38.

2. Foundations,
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An Investigation of Some Physical
Properties of Peat; E. T. Hanra-
HAN, Geotechnique, September, 54,
Volume 1V, No. 3, pp. 108-123.

Mechanics of purely Coherent and
Plastic Soils-Investigation on the
Surface of the Tones of Shippage ;
CH. MarLrET, Travaur, September, 54,
pp. 713-718 (in French).

Notes on the Effects of Vibration
on Soils; H. R. ReysoLps, Civil
Engineering and Public Works Review,
Part I, August, 54, pp. 8:3-837.

— Do — Part 1I — October 54, pp.
1077-1079.

Underpinning and
Structural Problems at the Daily
News Building in the City of
London; FrEpeEric W. SLATTER and
Artuur Brown, The Structural Engi-
neer, October 54, pp. 264-273.

Research and Investigation in
Foundation Work; Hrinricn Bus,
Die Bautechnik, October 54, pp. 309-
312 (in German).

On the Computation Earth Pres-
sure in Consequence of a Lineal
Load; Dr. Haxs Lorexz, Hrermur
NroMmeNER and Ruporr Licurr, Die
Bautechnik, October 54, pp. 312-315
{in German).

Geotechnics; Kart. - KrtL, Die
Bautechnik, O:tober 51, pp. 322-324
(in German).

Settlements of Engineering Struc-
tures ; HERBERT MEISCHEIDER, Die
Bautechnik, October 54, pp. 324-326
{(in German).

The Influence of Layer Thickness
on the Base Pressure Distribution
and Bending Moments of a Circu-
lar Foundation Slab; Dr. Hrinz
Grassuor¥, Die Bautechnil, October
54, pp- 330-336 (in German).

Pyramids Form Flexible Retain-
ing Wall; Enginecring News Record,
October 7, 54, p. 322
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39.

40.

41.

42.

43.

44.

46.

17,

48,

San Marcos Bridge-Anchorage
Excavation Tests Versatality of
Well Points; Byrox J. Pauca, Civil
Engineering, September 54, pp. 580-
581,

A New Earth Pressure Theory;
Epcar Scuorrze, Der Bauingenieur,
August 54, pp. 314-317 (in German).

Improving the Load Carrying
Capacities of Subgrades; CiTARLES
M. NosLe, Preceedings American
Society of Civil Engincers, Separale
No. 505, September 54.

Excess Pressure in the Soils Dur-
ing Emptying ; MarcEL REIMBERT,
Travaur, November 54, pp. 780-784%
(in French).

(3

The Inspection of Three Railway
Embankments Stabilised by Grou-

ting ; Civil - Engineering and Public
Works Retview, November 3%, pp.
1203-1204.

Investigation of the Stability of
Foundations on a clay Stratum of
Limited Thickness; Hasis, P.
SuRLIE, Annales de L Institut Techni-
que du Batiment et des Travauxr Pub-
lics, November 54, pp. 1147-1161 (in
French).

5. The Physical and Chemical Basis

of Principle of Clay Hydration;
Dr. Kary Kgin, Die Bautechnik,
November 34, pp. 3066-368 (in
German).

A large Scale Field Shear Test on
a Bentonite Seam; S. T. THORFINN-
sON, Proceedings American Society of
Civil Engineers, November 54, Sepa-
rate No. 549.

Foundation Treatment for Earth
Dams on Rock ; Proceedings Ameri-
can Society of Civil Engineers, Novem-
ber 54, Separate No. 548.

Performance of Soils Versus
Chemical Properties; C. Kixxey
Haxcock, Proceedings American Soci-
ety of Civil Engineers, September 54,
Separate No. 499,

49.
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Caissons and Cofferdams-Their
Construction and  Application;
Highways and Bridges and Engincering
Works, December 8, 54, pp. 10 & 12.

. European Conference on the Sta-

bility of Earth Banks (Sweden,
September 54); A. Lazarv, Tra-
vaur, December 54, pp. 820-832 (in
French).

. Specific Surface and its Relation-

ships to Some Physical and Che-
mical Preperties of Soil; M. M.
MortLAND, Soil Science, Vol. 78, No. 3,
November 54, pp. 343-347.

. Influence of the Polyelectrolyte

CRD-186 on Aggregation and
Other Physical Properties of Some
California and Israeli Soils and
Some Clay Minerals; J. Hacix and
G. B. Bopuaxw, Soil Science, Vol. 78,
No. 5, November 54, pp. 367-378.

Machine Foundations; S. R. Rao,
Journal of the Institution of Engineers
(India), Vol. 35 No. 1, September 54,
pp. 43-62.

. Some Applications of Geology in

Soil Mechanics and Foundation
Engineering ; PARKER D. Trark and
H. B. SEED-Proceedings of American
Society of Civil Engineers, August 54,
Separate No, 477.

. Stressihg and Safety Conditions

with Heaving and Shrinking of
Pavements; Schwcizerische Bauzei-
tung, Vol. 77, No. 49, December 4, 54,
pp. 711-712 (in German).

. Engineers Attack Landslides at

Qahe ; Engineering News Record, Vol,
153, No. 24, December 9, 54, p. 25,

Sectional Representation of Per-
missible Soil Pressure; Dr. Kunrt
Nascnex, Die Bautechnik, Vol. 31
No. 12, December 54, pp. 386-389 (in
German).

Side Friction of Coulomb Fracture
Prisms; Dr. Karr KoiurLer, D
Bautechnik, Vol. 31, No. 12, Decom.
ber 54, pp. 397-399 (in German)
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59.

60.

61.

63.

04.

5. Compressed Concrete

Extended Noleckentyed Method for
Plain Pile Systems with Horizon-
tal Anchorage at any Height;
Hveo Mixnicn, Die Bautechnik, Vol.

Gb.

31, No. 12, December 54, pp. 399-401

(in German).

On the Theory of Consolidation of
Slay Strata; Haxs Sexorr, Die
Bautechnil, Tol. 31, No. 12, Decem-
ber 54, pp. 404-406 (in German).

The Siemens & Halske Company
Laboratory Building in Munich;
Epwarp Scuorsca and Oswarp
ScHINZEL, Beton wund Stahlbelonbau
Vol. 49, No. 12, December 54, pp.
273-276 (in German).

. The new Ebenseear Traun Bridge-

Engineering Problems with the
Construction of the Present Lon-
gest Span Prestressed Concrete
Bridge in Austria; Joser AICH-
Horxy, Beton und Stahlbetonbau, Vol.
49, No. 12, December 54, pp. 277-286
{in German),

First Big Prestressed Concrete
Structure in Egypt.

Bearing Capacity of Mast Founda-
tions Tensionally Loaded; H.
Mors, Der Stahlbau, Vol. 23, No. 12,
December 54, pp. 295-300 (in German).

Pedestal
Piles Form Foundation for Cor-
lears Hook Apartment Project;
J. H. TuoryLiY, Civil Enginecring,
Vol. 24, No. 12, December 54, pp.
33-38.

67.

68.

6Y.

70.

71.
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Some Practical Aspects of Sand
Drain Stabilization; Steriiex M.
O1x0, Proccedings American Society of
Civil Engincers, November 54, Sepa-
rate No. 551.

Exploration Principles for Major
Engineering Works; W. R. Jupp,
Procecdings American Society of Civil
Engineers, November 54, Separate
No. 550.

Upper Tarsa Dam - Melbourne
Water Supply; H. G. Caing, Pro-
ceedings Engincering Conference, 1953,
Melbourne, The Institution of Engi-
neers, Australia, pp. 78-95.

Engineering Properties of Expan-
sive Clays; W. G. Horiz, and H. J.
Gipes, Proceedings American Society
of Civil Engineers, Separate No. 516,
Qctober 1954,

The Application of Soil Mechanics
to Road and Engineering Founda-
tions; D.J. MacLean, The Journal
of the Institution of Municipal Engi-
neers, Vol. 81, No. 7, January 1935,
pp. 323-329.

A Theoretical and Experimental

. Analysis of Sheet Pile Walls;

Perer WaALTER RowEe-Paper No.
8989, Proceedings of the Institution of
Civil Engineers, Part I, Gencral Vol.
4, January 1955, No. 1, pp. 32-69
Paper.
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PUBLICATIONS ADDED TO THE ROADS WING LIBRARY
DURING JULY, 1955

. Raj Kaj Shabd Kosh (Four Parts)

by Semdev Upadhyaya, Raj Bhasha
Sadan, Mandi (Himachal Pradesh).

Prestressed Concrete by Gustave
Magnel. (Concrete Publications Ltd.,
14, Dartmouth St., Westminster,
London., S. W. 1.).

Reinforced Concrete Arch Design
by G. P. Manning. (Sir Isaac Pitman
& Sons Ltd., London.)

Influence Lines for Frames with
Constant Moment of inertia and
Sideway prevented, (Publication
No. 85, by Jan.J. Tuma, Engineering
Experiment  Station,  Stillwater,
Oklahoma).

Technical Terms in Hindi for
Secondary Schools-Social Sciences
(Civics, History & Allied Geogra-
phy). (Ministry of Education, Govt.
of India, New Delhi).

Manual Du Laboratoire Routeer
(Road Laboratory Handbook) by
R. Peltier, (Dunod, 92, Rue Bonaparte,
Paris, 6).

A Design Manual on Open web
Steel joist Construction for Archi-
tects, Engineers, Builders &
Building Officials. (Steel Joist Insti-
tute, Dapont  Cirele Building,
Washington D. C.).

A Review of Rubber in Roads by
A. B. Smece. (Reprint from ¢ Roads
and Road Construction,” October,
1954).

Notes on the Use ‘* Mealorub”
natural rubber powder in bitu-
minous road surfaces. (British
Rubber Development Board, Market
Buildings, Mark Lane, London,
E. C. 3).
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10.

11.

13.

14.

16.

17.

Comprehensive English - Hindi
Dictionary by Dr. Raghu Vira.
(International Academy of Indian
Culture, Nagpur).

Indian Standard 456—1953-Code
of Practice for Plain & Reinforced
Concrete for General Building
Construction, (Indian Standards
Institution, 19, University Road,
Civil Lines, Delhi-S).

(16 Copies)

Financial Handbook of the Cons-
titution of India by S. D. Dube.
(Metropolitan Book Co., 1, Faiz
Bazaar, Delhi).

Soil  Mechanics Tech. Memo
No. 25, Presented at the Building
Research Congress, 1951, (National
Research Council, Ottawa, Canada).

Science and Technique, No. 7/8-
1953-Containing an article ““Nouvel
essaide fatigue d’une poutreen
beton precontraint”, by G. Magnel.
(Science & Technique, S.P.R.L. 21,
Rue Newton, 21-Bruxelles).

Betonstein Zeitung (Wiesbaden)
Vol. 20, No. 1, Jany. 1954, Con-
taining an article ¢“ Influence of the
quality of the Steel on the losses of
Stresses caused by elastic & Plastic
deformation of the concrete for
prestressed concrete structures’,
by E. Weyel, (Bauverlag, G.M.B.H,,
Wiesbaden).

A Handbook on Training Facilities
Vol 1 (Institutional training) Part
A, (Degree & Diploma Courses-
1954). The Directorate General of
Resettlement and Employment,
Ministry of Labour, New Delhi.

A Hand book on Training Facili-
ties, Vol. 1 (Institutional Training)
Part B (Certificate courses, 1954)
The Directorate General of Resettle-
ment and Employment, Ministry of
Labour, New Delhi.
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BUDGETS AND ADMINISTRATION REPORTS

BHOPAL STATE BUDGET FOR 1955-56

The following extracts relating to Civil Works have been taken from

the Bhopal State Budget for 1955-56

i

{In lakhs of rupees)

REVENUE
Rents
Ferry Receipts
Receipts from Workshop

Transfer from Central
Road Fund

Miscellaneous
Deduct-Refunds

Total

EXPENDITURE
Buildings
Original Works
Repairs

Communications (Other than
National Highways)
Original Works
Repairs
Establishment
Tools & Plant

Development Schemes

Buildings
Communications

Tools & Plant
Suspenso

Lump-cut & Recoveries

Total

Actuals Revised Budget
. 1953-54 Estimates | Estimates
i . 1954-55 1955-56

1.23 1.40
0.07 0.07
4.40 3.64
0.79 0.51

0.03 —
5.63* 6.46 5.62
8.06 10.00 10.00
4.70 3.50 3.50
5.02 4.40 3.64
13.93 9.50 9.50
2.96 4.70 9.14
0.90 0.35 1.00
— 1.90 0.24
— 4.39 9.19
—_ 4.00 2.00
21.10 4.50 6.00
—14.27 ~-3.75 -14.47
42.40 43.49 39.74

# Details not available,
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Capital Expenditure on Civil Works outside the Revenue Account

(In lakhs of rupees)

\ctual levised Budget
f90~‘;1_5i Estimates | Estimates
i 1954-55 ? 1955-56

Buildings
Original Works
Communications (other than

National Highways)
Original Works

Total

REVENUE FROM ROADS

Receipts under the State
Motor Vehicles Taxation Act

Total

— 11.94 18.60
— 6.86 —

—_ 18.80 18.60
— 3.00 3.00
— 3.00 3.00

GOVERNMENT OF BHOPAL BUDGET FOR THE YEAR 1955-56
(A brief review with reference to Civil Works)

"THE budget estimates for 1955-56 place

the revenue at Rs 347.22 lakhs and
expenditure on revenue account at
Rs 354.41 lakhs, anticipating a deficit of
about Rs 7.19 lakhs. The revised esti-
mates of revenue and the expenditure
met from revenue for the year 1954-55
amount to Rs 304.30 lakhs and Rs 317.07
lakhs respectively which indicate a larger
deficit viz., Rs 12,77 lakhs. The actual
revenue for 1953-54 amounted to Rs 234.73
lakhs as against an expenditure of
Rs 237.72 lakhs resulting in a deficit of
Rs 2.99 lakhs.

The expenditure on Civil Works inclu-
ding Development Expenditure met from
the revenue is estimated at Rs 39.74
lakhs for the year 1955-56 which works
out to 11.49% of the anticipated total
State revenue. The corresponding ratio
for 1954-55 (revised estimates) and

1953-54 (actuals) were 14.3%, and 18.19
respectively.

The expenditure on Communications
alone (Original Works and Repairs only)
is placed at Rs 22.33 lakhs for 1955-56 as
against Rs 18.29 lakhs for 1954-55 (Revi-
sed Estimates) and Rs 18.95 lakhs for
1953-54 (Actuals). In terms of total
State revenue, the expenditure works out
to 6.4% for 1955-56 while it formed 6.0%
in 1954-55 and 8.1% in 1953-54.

Capital expenditure on Civil Works
outside the revenue account is estimated
at Rs 18.60 lakhs for 1955-36 which is
earmarked exclusively for ‘¢ Buildings.”’
The revised estimates for 1954-55 indicate
an outlay of Rs 18.80 lakhs of which the
share of ¢ Communications’ is Rs 6.86
lakhs. No capital cxpenditure was
incurred on account of Civil Works in
1953-54.
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LIST OF APPROVED WORKS ON NATIONAL

. Amount
S. No. Job No. Name of work (Rs in Lakhs)
ANDHRA
1. 1318 AH 7 Widening culverts in mile 0/6 to 60/0 of the
Kurnool-Gooty road, N. H. No. 7. - 3.47
2. 1319 AH 7 Improving ghat portion M. 37/4-7 of the
Kurnool-Gooty road, N. H. No. 7. 0.13
HYDERABAD
3. 1321 HD 9  Reconstruction of the damaged arch culvert
No. 291 in mile 78/6 of Hyderabad-Sholapur
Road-N. H. No. 9-in Bidar District. 0.51
HIMACHAL PRADESH
Two works each costing less than 2 lakhs. 1.41
1343 HP 22 Widening of 6 ft track to full width from
Luri to Rampur (miles 73/0 to 78/0) part
of Hindustan-Tibet Road, N. H. No. 22. 4.01
TRAVANCORE-COCHIN
0. 1324 TC 47 Easing the curve in M. 21/5-6 of Trivandrum-
Quilon road, N. H. No. 47. 0.97
7. 1339 TC 47 Improvements to M. 2/5 to 52 of Quilon-
Aleppey Section of N. H. No. 47. 3.55
8. 1345 TC 47 Construction of a bridge across the right arm ;
of Perinjor river on N. H. No. 47. 15.49
MADHYA PRADESH
9. 1325 CP 6  Black topping miles 132 to 145 of Nagpur-
Raipur section of N. H. No. 6. 2.42
PUNJAB
10. Three works each costing less than 2 lakks. 4.81
11. 1331 PB 2 Widening of Delhi-Faridabad section of
N. H. No. 2 (miles 11/5 to 19/3) to four
lane width. 8.49
RAJASTHAN
12, 1327 RJ 8 Providing 1 in. thick premix carpet in miles
12-23, 26-30, & 33-35 of Jaipur-Ajmer road,
N. H. No. 8. 3.46

32
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Amount

S. No. Job No. Name of work (Rs in Lakhs)
13. 1328 RJ 8  Providing 1 in. thick premixed carpet in
miles. 7-24 and 35 (excluding mile 21) of
 Jaipur.Delhi road, N. H. No. 8. 3.39
14. 1334 RJ 8 Construction of culverts on Kherwara-Bichi-
wara section of N. H. No. 8 (miles. 0-15). 1.93
MADRAS
15. 1320 MD 46 Widening the existing improved surface in
M. 70/0 to 78/0 and 87/2 to 100/0 in North
Arcot Division, N. H. No. 46. 2.70
16. Two works each costing less than 2 lakhs. 3.60
17. 1342 MD 7 Construction of a bridge across the Arjuna
river at M. 339/4 of N. H. No. 7. 1.08
ASSAM
18. 1330 AS 37 Construction of a new bridge at Doom Dooma
in mile 317 of Assam Trunk Road,
N. H. No. 37. 8.87
MADHYA BHARAT
19, Two works each costing less than 2 lakhs, 3.56
BOMBAY
20. Two works each costing less than 2 lakhs 2.10
21. 1340 BM 8 Constructing a bridge across Nadri river
on Raigadh-Ratanpur section of Bombay-
Ahmedabad-Delhi Road N. H. No. 8. 2.76
UTTAR PRADESH
22. 1341 UP 26 Construction of a bridge over the Betwa at
Jhararghat in mile 25 of Jhansi-Saugor
road, N. H. No. 26. 23.43
BIHAR
23. 1344 BR 28 A Improvement to the Chapwa-Sagauli-Raxaul-
Nepal border road-section of N. H. No. 28A, ]
mile 1/6 to mile 12/3. 9.73

September 1955
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WARSOP

PORTABLE . _ SN

O

BREAKER

.Self contained unit

No seperate engine

or air-compressor
is needed.

.‘_; The most modern self ~contained
2idl one man tool capable of
drilling the hardest rock te
depths up to 12-1t.,

is easy to handle and can be

The amount of traffic which can pass taken anywbere. Tdcal for

highway construction,

over a road made with Mexphalte or Shelspra is ‘ i st

and surface mining
and prospecting.

enormous and frankly incalculable.

Mexphalte Branches - 1 Cox Sereet, Colmbatars
lasts and lasts and lasts and so does . }

Shelspra

Please mention this journal when replying to advertizements, Please mention this journal v{hen replying to advertisements,

ix
viii



Transport-Communications Monthly Review e -

Transport-Communications Monthly Review September 1955

THE |
HINDUSTAN CONSTRUCTION CIVIL ENGINEERS, BUILDERS &
CO. LIMITED. | CONTRACTORS,

Foremost in the field in

Designing & Construction of Dams for Heavy Earthworks
Multi-purpose Projects, y ’

Railway & Road Bridges with all types
of foundations (including Caisson & . . .
Monolith Sinking), Marine & Land Pipe Lines,

Docks & Jetties,

Buildings—Industrial & Administrative,

Reocad Construction,

Water Supply & Drainage Schemes, Guniting, Core Drilling & Grouting,

Public Health Engineering, including
Aerodromes & Hangars, Sewage Purification and water treat-
Tunnels, ment.

We also undertake Piling works under HINDUSTAN-ZEISSL system.

Head Office: ‘
Construction House - Ballard Estate - Bombay I.

MILLARS’

HIGHWAY COMBINED
DRYING AND MIXING
MOBILE UNIT

Single and two-coat'Asphalt—Hot process.
* The production of Pre-coated Chips.

* Sand drying; drying and warming Chips
for Surface Gritting.

* Re.heating old Asphalt for relaying on
maintenance contracts.

* The production of all types of Bitumi-
nous Macadams and Cold Asphalts.

* The Unit is completely self.contained
with its own Diesel Driving Engine and
Oil-firing Equipment and easily transport-
able,

MILLARS’ TIMBER & TRADING CO., LTD.

(Estd: 1902)
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY - 27.

WILD

HEERBRUGG (Switzerland)
World’s

Greatest Manufacturers Of

SURVEYING INSTRUMENTS

LEVELS—N-0, N-10, N-2 with
and without circles

THEODOLITES—T-12, T-0, T-I,
T-2 and T-3

DRAWING INSTRUMENTS made of
Stainless Steel

Sole Agents:
RAJ)-DER-KAR & CO.
Commissariat Bldg., Hornby Road,
BOMBAY |

Telegrams Telephone :
TECHLAB 27304

Please mention this journal when replying to advertisementa.
X

BLACKSTONE'S PRODUCTS
For -

ECONOMY, DURABILITY AND EASY CONSTRUCTION OF ROADS, THE
ONLY DEPENDABLE MATERIAL FOR MOST UP-TO-DATE R.C.C. WORK,
HOLLOW BLOCKS, BRICKS, FOUNDATION PILING, R.C. BRIDGES, ETC.

BLACKSTQNE
Associated with
'PAKUR QUARRY OWNERS’ ASSOCIATION

In service of the nation, the only name for Pakur Stone in its best
form and for genuine and reliable supplies.

BLACKSTONE PRODUCTS LTD.

PAKUR, E. RLY.

'Gram: ‘“ BLAPROLD" 'Phone: 33-3348

Please mention this journal when replying to advertisamants.
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AR PRODUCTS

SHALIMAR TAR PRODUCTS (1935) LTD.

6, LYONS RANGE, CALCUTTA.

s
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