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A REVIEW OF
ROAD ENGINEERING, DEVELOPMENT & TRANSPORT

SOME ASPECTS OF KEEPING HIGHWAYS UP-TO-DATE

IN the design, construction and  mainte-  sures in good time to keep the road in the
anance of modern highways it 1s neces- hest possible condition.
sary to attain a high standard of safety

. . . - 19 18 i e S T J 8%
and a good riding quality at high speeds. This is the reason why the State Road

Laboratory of The Netherlands, which is a
part of  Rijkswaterstaat ™, maintains a
continuous and careful check on the quality
aspects mentioned above. ‘

As o matter of course the riding quality
of a new road surface is excellent and our
understanding of skid resistance is quite
sufficient $o construct road surfaces that are A programme  of gystematic periodical
Jkid resistant.  However, these excollent  measurements is carried out on all state
qualities of the new road qurface are roads.
affected by the intensity of the traffic and ]
by the size of the wheel Toads. Measuring of the Riding Quality
For this purpose the French apparatus

[t is & matter of primary importance to “Viagraph” isused (Fig.1). Thisis an instru-
know the rate of decline and to take mea- ment fitted with eight wheels in a line. TIn

Fig. 1. Viagraph.
1 ' 3
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the centre a feeler (ninth) wheel serves the
purpose of measuring the deviation of the
height of the road surface in that place
from the average height of this surface
under the cight wheels.

The apparatus is towed at a speed of
5 km/h.  The feeler wheel follows a wave-
line which is recorded in a diagram. This
waveline is an excellent  indication of the
riding quality of the road.
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Measuring of the Skid Resistance

. . . .

What is the skid resistance of a road
. 3 1 T2} q, 5 N M H
surface ? Skid resistance is the capacity of
the combination ““ road, tire and vehiele™

to absorb and transform the kinetic energy
of the vehicle. -

W.h(!n the  brakes are applicd without,
Jocking the wheels, energy  transformation

takes place in the vehicle (heating of the
])l‘;tkf)s), in the tive caveass (deformations)
and in the contact area between tire tread
and road surface.

By a standardised method this waveline
is elaborated in the office and the deviation
percentage is computed. The results arve
put into a drawing, which i3 sent to the
engineer in  charge of the measured road

When the wheels are locked energy trans-
sections (Fig. 2).

formation only takes place in the contact
area between tire tread and road surface.

70} RIDING
QUALITY
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Report of the results of Viagraph measurements

Ascan be seen in WVig. 2, qualificati
regarding the riding qual%ty zm(el given tglzﬁ:
different percentages of deviation All
state roads are measured once in .three
years. Every road shows a decline in
quality, one faster than the other,

) Consequently, a higher braking effect is
attainable when the wheels are not locked.

Dry and cleanroads are always very skid

tesistant, so only wet road surfaces need
testing,

4

riding

For qualification of the skid resistance
the equation of Coloumb ¥ =fN (F =friction
force, f={friction coefficient, N=normal
load) is used.

When a towed vehicle is used for measur-
ing the skid resistance, the towing force 18
equal to F and can be measured.

The friction coefficient is independent of
the normal load, and can he computed if
I and N are known.

But the towing force is dependent on the
method of braking.  When the wheels are
not locked the highest towing force will be
measured, and consequently the highest f.

However, this is not the only complica-
tion. Experience has shown that f is
dependent on the speed and also on the
temperature. With increasing speeds on
wet roads a decreasing £ will be found.
Tt is possible that one road  surface i«
qualified as skid-resistant when £ is mea-

sured at a speed of 20 km/h and as slippery
when measured at a speed of 100 kmfh,
while another kind of road surface proves.
to be skid resistant at hoth speeds.

To determine qualifications for the
different degrees of slipperiness or skid
resistance it is inevitable to look for a
relation between skidding accidents and the
measured friction coefficient at the place
where these accidents occur.

Use of a Towed three-wheeled Trailer

For measuring purposes the State Road
Laboratory uses a  towed three-wheeled
trailer (Figs. 4 and 5).

In the centre between the outer wheels
the third (smaller) wheel is made to rofate
by a transmission with an adjustable
fraction of the rotating speed of the outer
wheels. This third wheel can be lowered or
raised.

MEASURING OF SLIPPERINESS.

LTATE ROAD NO:....

ME ASURING DATE:7-5-4957
TEMP:13°C

STATE ROAD NO:....
MEASURING DATE:3-6-1957

TEMP 15°C. ,
NNNANANNRRNANNAANNN N NNNNNNNNN 7777 /AL NN
LEGEND
eomczaous P WSAR oiTuminous
277 cONCRETE
¥ 0,31-0,3% .
e VERY SLIPPER ST emicxs
O SLIPPERY 0.38-040 S5 HUMBER OF SKIDDING ACCIDENTS
REPORTED IN THE PASY YEAR=2

O RATHER SLIPPERY 0s1-04as

MODERATELY $KID+
G RESISTANT C.406:050
O SKID-RESISTANT 0,51-060
Ovenv SKID~ 0,80

RESISTANT

Fig. 3. Report of the results of skid resistance measurements
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Of course water is sprayed in front of the f=041—0.45 rather slippery
tire. The towing force of this wheel with F=0.36—040 slinpery :
retarded rotation is registered as a conti- ' o PE y
nous line.  The friction coefficient f =0.31-035 very slippery
computed from the results of these tests 1<0.31 dangerous

proves (as could be expected) to be much
higher than the f computed from the results .
of tests with locked wheels. vetarded rolation at a speed

Measuring with the wheel with

big. 4. On the strength of many tests it has been of 50 km |k
Apparatus for prm'(_\,d that there (-,xi.‘%? :]l .fu;r}ly ]g(m(‘l (?01:- £~065 very skid rosistant
 measuring skidf F(‘,lzntlon hetween the resu t.s'o )_ot, 1 Ieagur- F 0 56— 0.65  Skid resist,
i ing methods, on the understanding that the =056 —-0.65  skid resistant
resistance <1 - f found with the wheel with retarded rotation f=0.51-0.55 moderately skid resistant
is @ certain percentage higher than the £ ¢4 45050 rather slippery

found with locked wheels. At 20 km/h this ;
percentage is about 35 and at 50 kmifl it is f=0.41-0.45 slippery
ahout 50, £==0.36-0.40 very slippery

) f<0.36 dangerous
Qualifications for Skid Resistance ©

As a result of an investigation into the Every year in midsummer all State roads
skid resistance of road surfaces on which #re tested for skid resistance. Midsummer
skidding aceidents had occurred it was 13 chosen because f('iegreases with increasing
possible to determine qualifications for skid temperatures “.“‘1 it is necessary to know
resistance.  These qualifications are : bhef worst possible condition of the road

surface.

Mceasuring with locked wheels at nspeed

The results of these tests are incorpora-
of 20 km/h

ted in a drawing (Fig. 3), which is sent to
£>0.60 very skid resistant the highway administrators.

f=0.51-0.60 skid resistant (From < The Way Ahead,” Volume VII,
t=0.46—~0.50 moderately skid resistant  Number £2).

Fig. 5.
Apparatus for
measuring skid

resistance

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

YIELD (OF CON- The factor obtained by dividing the volume of

CRETE) the mixed concrete as laid and measured in situ

by the volume of the coarse aggregate used.

Two kinds of measuy Sometimes expressed as the volume of conerete
. ; surements ar wsible \ i anti inder
with this instrument, ts are possible  cach tost water per unit quantity of binder,

i When the third ¢ is sprayed in front of the
grhteg(;s :‘alﬁadél un IOUter hen the ¢ b(e tires. YIELD POINT The upper limit of elasticity of a material.
aed until the wheels are locked ’
operator in & v . . An Whe . . .
cos. ree is measuped ) ward  speed.  Conse-
and registered and the frict; ont jently, it rolls i '
: tion cooffic A rolls and slides. This is an
for locked wheels is computed, Dui?lrll{t; ﬁletglmn ot braking - without  looked
s,
6
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MEASURES TO INCREASE TRAFF

June 1960

IC CAPACITY

OF CITY STREETS

R, NICHOL AR, 1

City Surveyor

[A\'.pr(‘pzl‘ring the paper. the author Wik
} 111?(‘1'1‘%”(»1 to realise the extent to which
his ideas for the future have e

: ! ¢ .
advanced " The red o

resent - asis

urgent need to :1<si.\'}1‘ tl';nf'!lit'{ iiif:il(lr\r:(\l(l)t“ -””{
tmprove traflic safety by o) means ntllm
11‘_;111 the construetion of new urlnln’ : ‘-“II‘
of modern design. has of COtrse ;zr'i\f‘nlf(‘)“l: .
two  canses. one heing  that tho‘ ‘1\-11(1-(1”;‘
merease of traffic has heen sllb\‘t‘\l(lfi' l])'
greater than we expected at the ﬁ‘m;' \‘\"}11 ~.\
We were preparing oup d(‘\'(-lnpmvnl )]-(1”
highway proposals, and the other 1’]1-1lt ”
}L;l"\'(‘, been slow in nsing the p()\\'v} o
tvined inthe Rowd Trathic At 1956 :vllll?rl-;"
erpowers some local aithoritios {0 mak l‘
Ovders creating one-way streets, prohihi g
or resteicting waiting op AN
loading of  velicley,
application  of these
the capacity of

Vo
loadi -

onding and un.
Undoubtedly  {he
pawers can

‘ merease
our city road

system,

Iraffic srowth Estimates

M 10~ Lo -
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ASes, that an nepe
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i(;i”““‘?‘f"' Hll..\‘. Wi attained by ‘Lhmltl
)L The Mnnﬁtr}"s present iyl i i "
estimate of future trathic umwﬂz I' : 75 o
cont Jover 1954 valuey for rumylv l\ “
provided no estimate fop “,\1);,,,( .”.(lf(,‘l‘h r}:m'
s_mu[lvr use made sinee the \\'ml"(‘)f("]h\"‘xl .lh(‘
licensed mayv  have resulted ‘fmn ‘t(} ];”"](‘H
adequacy of our road svstem rtion
m urban arcax, ' '

Nllgg(ls_
ase of (4o

per

in-
Particularly

In ideal circumstances
%m of course he applied over , large
ut small scale One-wa o
be used to relieve ver
tl g ‘herovor 3 M M
ons, wherever the OXIsting road vy
will enable . N e otem
ADIE & one-wayv system to he
ted round blocks of eXisting :
L=

one-way schemes
! arey,
A stre(-;t svstems can
v heavily used junc-

operi-
propertyv.

Obviously ¢ ‘

. Voone-way gtrects  are
objected t0 by transport undqoop e, VS

L0 by transport, taki j
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Schoot in London, in } P
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Much has been heard vecently of tradtic
engineering as if it were soine new subject
and figures liwve been published  of  the
large staffs which were ciployed by cities
in the U.SA. The problems and the
solutions in that country are ohviously not
the same ax ours, and certainly neither the
police nor local authorities have been given
mieh encouragement to employ succcess-
fully  the  kerh  parking  restrictions
pm‘inissil»lu under Nection 33 of the Road
Traffic Act, 1956,

A coneentration of police in peak hours
in the central arca of Manchester during
the Christmas shopping period has shown
what can be done. Indeed during that
time no traffic congestion arose, whereas in
previous  vears  serjous hold-ups  have
taken place.

Tt is quite evident that traftic wardens
and o ticket svstem would ensure com-
pliance with kerb  parking restriction regu-
lations and thereby secure the advantages
of applving these regulations and so ensure
a more ready acceptance of them.

So far as traffic engineering is concerned,
in Manchester o traffic engineering  section
has  been established in my  department
within the planning organisation, and the
section is responsible for all rescarch work
relating to parking problems, immediate
measures of alleviation, interim measures
and ultimate highway planning solutions,

As part of this process, regular studies
are made of traffic movement through all
main voads in the city by using a van in
which a dictaphone is installed. The assis-
tant responsible for the research uses the
dictaphone and stop-watch to record move-
ments  between  specified junctions, while a
motor-eyelist outrider is employed who is
required to go forward and investigate the
cause of any delays which may arise.

One way of increasing the capacity is
to install parking meters and thereby  pre-
vent this parking accommodation  being
used by the long-term or all-day parker.

The profits from the parking meter
scheme have to be used towards the cost of
providing off-strect parking. In this
connection it is surprising to find that the
profits after paying all charges relating to
the provision and operating of the parking

June 1960

meters then become liable for income-tax.,
It may he that vo local  authorities pay
income-tax at the present time, but such
a possibility could arise.

Off-street parking

Off-street parking might be attractively
arranged at suburban stations where these
are provided with frequent local services
which terminate in the business avea,
Otherwise, the provision of fringe parking
arcas may well prove unattractive.  Indeed,
where  there is considerable  demand  gor
development  purposes, and,  therefore,
mutlti-storey parking would have to be used,
the small saving arising {from the use of
cheaper land would not enable the parking
fee to be reduced to an attractively low
level.

The best position for off-street parking is
on the innermost rving enclosing the city
centre.  Off-street parking could be placed
underground—under open spaces or sites
which are to be developed above ground
level—in  multi-storeyed buildings, either
vamp or mechanical types, and perhaps
best of all in the lower floors of composite
buildings. Examples can be seen on the
(‘ontinent where the first floor of the
building covers the whole of the site and is
used for car parking purposes and above
this on stilts is placed the tower of flat slab
block or offices.

Ag to the future, T am convineed that
there will have to be new roads provided to
relieve present congestion and so absorh
traffic from the present road system.

It shonld be possible in the larger urban
arcas  to clicet a considerable relief of
existing congestion and enable the present
road system  largely to continue in use
until it can be improved in the process of
redevelopment, if two or even three radial
roads and one ring road within the area are
converted to urban motorway or express-
way standards,

This would not only involve pedestrian
segregation but also complete  building
segregation. In addition, there would be
complete segregation at all junctions.

Roads designed in this way would, of
course, greatly reduce traffic accidents.

(From *“The Surveyor and Municipal
and County Engincer”’, March 5, 1960).
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200 MILLION POUNDS
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PROJECT FOR BRIDGE

ACROSS THE CHAN NEL

Proposed Structure from South F

A broject and priced estimate for (e
‘ construction of bridge aeroes the
(,h;nmtfl, from the Sonth Foretand neay Dover
t‘f> apoint just South-West of Nangatio, near
Calals, o distance of 20 milos. whiely o
h{o(-n prepared  under the direction of ti];‘
Compagnic Francaised® Entreprises. o
b‘o(\n subinitted to the Channel Tl[nl‘l(“] .th(l‘T
Gronp on behalf of that (‘ompzﬁlv in‘ '!<\‘(;\
v‘m‘m_on with Dornian Long (i%;‘i(ltrvl :1‘n<ri‘
Engincering) Ltd.. and )[(‘1‘1‘it1—(‘l:1 W
and Scott Corporation of America B
AT}'u' vost s stated to be of the
mulion pounds and feature of the projee
15 the use throughaut of large ~:t-\n(’l*} '(l)'y*('tl
clements for hoth the xu]»:1"stixy‘1"uvt11‘l“l'( %Ml
substructure.  The bridge woulq ’)'l(/" ‘llml
central five-lane highw;l;. two 1';1il{vlnoy\' ll(il(:(‘t

"Jl(l. t\VO l'ln(" f(l " " t.
” < S )] ('\"](‘ LT Y
; ;lfh(" . 1 Motor- ‘\('[(‘

order of 200

Technical Characteristics

The tol]mv.lng mformation on the t
cal characteristios of the
given by Dorman Lon
neering) Ltd., in o st
which also includes
bridge over tunnel -

. cehni-
bridge proposal is
g (Bridge and Bngi.
atement on ghe proi(\:t.
a list of zl(l\"e\‘ntz\‘g('\,,\' of

The Proposed line of the bpigua .o
the Straits at the nzm'owcstl,(poli)lllltdi( (ltﬂlt(?w(t\'
of 21 miles from the south b‘o;o(lem(ll (1m~('(‘-
Dover to apoint just south-west of Sun o ,tetdxl
near Calais. Rail connections with (\\%:: v
1'01‘1tos an be made within five mil(-;*‘ (le igl}lg
bridge terminal on the French sice ‘1.11 )l i l(‘
over two miles on the English side et

o . .

. (,ormde?rfmble mvestigations of e found
tion conditions on the sea-bed have
been carried out,

If subsec i
cen juent in
t1.0n5 of the route proposed show any diver
sion to he advisable, this can lily 1o

ace eadily |

accommodated.  The clovat; roadily  he
aticn of Vol

at l)oth ends of the bridge great] o f?cul tl and

the bridge approaches. ¥ tactlitates

-
already
vestiga-

oreland to near Calais ;

Rail Tracks und Cycle Lanes.

Five-lane Highway,

The bridec terminals in hoth  Kngland
;l-llll France will e in open country permit-
ting the development of terminal facilitios
and connections o exixting routes without
areat cost

The wliole design of hotl,
‘““l"\'”i"'[\‘l'll(‘tlll'(! has been prepared with
TOVICW O site construction of the largest
possible wnits with the minimum of delay
by standardised mass production methods
and making wse of the heaviest  eguipment.

Traffic Facilities

suhstructure

The ‘)l'i(lg(-

. i designed (o provide the
following faciliti K '

S,
A contral five-tane highway 49 ft wide.
n H
Fwo rail-rond tracks
; 5
t‘]‘m hlgll\\'zl‘\' located djp
girders,

one on cach side of
cetly over the bridge

An overhan

. ging sidewalk 13 1, wide on
cach side

for cyele and motor-cyvele traffic.
, .

The desien has
dance with
loading stand

‘(x)n _ceonomic grounds for the econditions
oSSy cen (ulopt,(‘.(l (}hrnughnuf_‘ the
¢ l\l'”h with the exception of two pairs of
:Yl; (1:) m;‘,/"'g“t"_m openings, situated on the
& routes on cither side of the Varne Bank.
A minimum headroom of 170 £ af high
.\‘\ ;Ltl’(\/r‘)l.s i\‘\.f?lwi]{l'l)[(} inder the ordinary spans
;1‘,1111‘0 :l(g)(r)mt?l 'ln. the navigation openings.
cantilever . Spans  are of alternate I‘l.gl(l
ever and suspenderl span construction.

(.)Il tl]_g I’l‘() . i 3
; posed bridge loe . iers
are  situated ge location the piers

ot in the following depths of

o heen prepared  in aceor-
British and French  national
ards and spectfications.

1S piers in
65 ft.

35 piers in de
100 f¢,

depths between 0 ft and

pths hetween 65 ft and

10
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45 piers in depths hetween 100 ft and
130 ft.

44 piers in depths between 130 ft and
165 ft.

Their construction would invoive no diffi-
culties  greater than those which have
already been successfully overcome,

The suceessive construction of a very
great number of piers of the same design
and in increasing depths of water will
permit the development and adjustment of
the fabrication and placing technique adop-
ted as the work proceeds towards the deeper
water.

Construction of Piers

The piers ave of uniform section, approxi-
mately elliptical in form. They comnsist of
heavy precast rings of reinforced concrete
superimposed on one another, with socket-
type joints.  The lowest ring which forms
the foundation on the channel bed s
filled with a grouted rockfill mass after

June 1960

accentuated over cach pier toform a
support. The spans rest upon alternate
fixed and expansion bearings on the pier
caps.

The members of the truss spans of the
superstructure are of circular tubular cons-
truction built up from steel plates by
welding. The magnitude of the project and
the large amount of repetition involved
makes such a form of construction ccono-
mic. The tubular form has outstanding
advantages in efficient use of material and
reduetion of wind resistance and greatly
simplifies the problems of maintenance. The
dimensions  of the tubes permit ample
space for access and maintenance and for
the accommodation of services, if required.
The outside diameter proposed for the chord
tubes is 11 £t 9 in. and for the weh mem-
bers 6 ft 6 in.

The design of the bridge deck is based
upon the orthotropic slab prineiple. The
forms of the deck members are propor-
tioned in such a manuner as to induce

=X

i S o b S SiSSGa,

S e S s——" i o b .S
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2’!:’ s w
" !
-G WATER LEVEL - — 1 f,rl,
N L
3 !
L3754
e = ‘ e
749
7.
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Channel Bridge—typical elevation

setting in place. The remaining rings are
filled with sand or other suitable granular
material to provide the required stability.
The whole pier will be anchored to its base
by ecables set in conduits formed in the
walls of each ring and grouted in place.
The upper ring will be covered with a con-
crete slab some 50 ft  above sea level upon
which the legs of the steel superstructure
are supported.

The steel superstructure comprises canti-
lever truss spans 1,180 ft long overhanging
the standard 740 ft openings. Their ends
are connected by 295 ft suspended spans,
The depth of the cantilever spans is sharply

3

deflection of the wind currents with a view
to the protection of wvehicles using the
bridge. Wind-tunnel experiments with
this object in view are proceeding.

Mass Production of Units

The design has been prepared with a
view to the prefabrication .of the pier ring
segments and assembly of the superstruc-
ture units in work-yards to be established
on both sides of the Channel. This work
would be carried out under the best condi-
tions for mass-production, with all neces-
sary handling facilities. The work-yards
would be provided with effective connec-

11
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tions to the adjacent road and rail systems
and with launching facilities on tvh(‘,rf(;rek~
shore to suitably protected hasins from
which the necessary floating-out operations
can be executed.  All necessary soc;ml‘
welfare, medical and technical services wouhi
he provided.

The pier ring segments would be floated
out from the work-yard basin to their per-
manent  sites with the aid of buoyancy
tanks or ¢ camels ’, At these  sites they
will be placed in position with the :Li(yl ()\i
‘,l.)c Long * tvpe pontoon platforms fitted
with their own generating plant and al
necessary hoi.sting. compressed air and ma i(n-
tenance equipment. These platforms con-
sist of large pontoons by which thev

st of large . can
be floated from one site to another, with
ey '
”’..m“.‘ VR Lam "GN way T
.

B |

Bimnaeadl T I SN §

Channel Bridge-—typicat Cross-section

retractable legs or spuds which can be
tor?ed down to the sea-hed and }; , mgi . )(f
whichthe platforms can be 1‘:1'1\(*.21 fl"(‘“hﬂo
water above the influence of ;\';1\'0 mt‘ N
The platforms will he servicc(l('i)v \l( 'lvo-lll:
converteidd for the transport. of all n(::::

sary materials for the o i
VL als onstruetio i .
hions. m of the

. A

Complete spans of the bridue «
lomplete s ge o super-
structure will be assembled iny the work
vards, rolled out on slipways and  trans
port‘(‘rd. on s'pccmlly designed pontoons ';()
the bridge site where they will be depo-

sited by the falling tide u
pleted piers. - pon the:com-

. The total weight of structup
involved in the structure iy
800,000 tons.

W steelwork
approximately

12
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Advantages of Bridge over Tunnel

o . .
. The bridge <olution to the problem of a
Yhannel erossing offers many advantages :

(1) From the aspeet of amenity a bridge
has  every adyvantage over a funncel,
Anwnderground journey of 25 miles
s N0t a subject for pleasant antici-
pation.

(2) The hridge solution obviously pro-
vides the greatest safety to s sers.
'.l.‘l_m hazards of fire ar  ventilation
fatlure are inherent in all long tun-
nels and  hecome of major signifi-
cance inoa tunnel 25 miles long,
sloping downwards at. hoth ends.

(3)  Road and rail and cvele teaflic of all
kinds can bhe accommodated on 2
bridge structure without any inter-
ruption or cheek to the flow of
traffic,

AR 1
() Either steam, diesel or clectrie
means of propulsion can be used for
the railway traffic,

e n» . .

(") The largest vehicles which can be
accommodated on the roads of either
country  may  pass freely  on the
bridge. '

(6)  No interruption or re-handling  of
goods or passenger traftic ix involved
beyond  that enforeed for police or
customs purposes.

(7)  Terminal 1 i
v B installations  can  be
reduced merely o the requirements
191: toll collection and customs faci-
lities.

(3) The .wm'k mvolved in bridge cons-
truction can he most widely divided
among many firms and interests,
whercas  that of a bored tunnel i#
concentrated upon the few workers
who can operate at the tunnel faces.

(9 T‘ho first cost of a bridge cannot be
simply compared  with that for a
tunnel. The true comparison lies
between the unit cost per ton, pet
Passenger, car or velicle erossing
‘glm channel, with proper allowance
for f1.1turv. developments with either
solution, after taking due account
of the cost of maintenance.

(Continued on page 28,
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RECENT DEVELOPMENTS IN HIGHWAY

BRIDGE

DESIGN

By

(' 8 CHETTOE.,, BS.C., MLCE, and P.F. STOTT, M.A., AMLCE.

(Continued fron

Steel Bridges

Although steel as a material of bridge
construction has been in use for a long
time the last few vears have seen advances
in steel making which have made more
generally available higher quality materials.

There is now a guaranteed yield ppint
for mild steel.  This has led to minor
changes in B.S. 153.

(‘onsiderable attention has been focussed
on the danger of Lrittle fracture in mild
steels by the failure of a large bridge in
Canada,  Certain steels show a change in
character at low temperature, losing  their
ductility and beeoming brittle.  In  this
condition the material is lable to ¢ racking
starting at points of huigh stress concentra-
tion such as connections, and welding or
metallurgical defeets, and  propagated in
such a way as may hecome catastrophic in
wolded  structures.  Where  the danger
exists the use of a notclh ductile steel to
B.S. 2762 is desirable especially for thicker
members.

High tensile steel has become  more
casily available generally to B.S. 548, and
to B.S. 968 in weldable quality.  The use
of these steels has now become cconomical

: ne spans 12
for medium asx well ag long spans 2.

The use of low alloy steel has mnot
progressed  as fast as some have hoped.
B.S 15 includes two copper bearing steels
of which one with 0.20 per cent to 0.35 per
cent copper gives reasonable resistance
to corrosion. In the high tensile range
there are steels such as Corten with oven
better resistance.

In the field of corrosion generally and
of protective  treatments considerable
dovelopments have taken place, due to

a great extent to the work of Hudson'” and
13

v May T.C.M.R.)

his colleagues at the British Tron and Steel
Research Association.

Details are better designed for accessibi-
lity and painting than formerly.  The
welded box sections and tubes now
coming into common use have obvious
advantages in this connection.

Preparation of surfaces by shot or grit
blasting is now widely adopted and is
much more satisfactory than scraping
and wirebrushing. Sprayed metal coat-
ings of zinc or aluminium are recom-
mended and are generally used where
steclwork is not easily accessible or is in
exposed  situations andfor salt-laden
atmospheres. Paintcoatings have improved
and intervals between painting have
correspondingly inereased.

Following improvement in steel making
and design  techniques the basic  stress
for mild steel has been increased to
O tons per square inch with many varia-
tions In  actual stresses according  to
civcumstances, but with a general factor
of safety of 1.7 on yield stress. The
absolute maximum combined stress allow-
able must never exceed 14 tons per sq. in.
for mild steel with comparable stresses
for high tensile steel.

Fatigue is now more satisfactorily
covered in B.S. 1563, In the old standard
it was provided for where roversal occurred
by the addition of half the minor stress to
the major in members, and the whole of the
minor stress was added to the major for
joints. Tables arec now available giving a
factor K to be applied to the basic permis-
sible stress. This factor depends on the
ratio of minimum to maximum stress, the
number of stress repetitions, the quality of
the steel and the method of fabrication. It
therefore covers the effect of fluctuation of
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ﬁtres:s' without reversal.  No allowance
is made for fatigue in compression

members.

Advances in the design of struts, trusses
plate girder flanges, webs and ,stiffeﬁe;*"
affect stresses as well ay other m;mttor:
These, set out in the new B.S 1538 -’u"(;
based on first principles, recent 1‘0,\"(»1‘;'(-]1’
;.m(l consideration of the latest pru('ti(‘-(‘
in other countries. o

"J,‘ho most radical developments in steol
bridge design and practice have taken ]‘)h("(*
in conneetion methods. Hich st‘t‘on:rt,h’
bolts!* are now frequently wsed . There iﬁn"o
(%erman and American Codes of Hp(*ciﬁ‘(;-l
tions for them, but no Standard i”n th(i;
(r{ountry as  vet, though the 'Bl‘iﬁ'\'l‘l
Standards Institution is considerine » de iy
and field practice. Thege bol/ts :ri ) N?}ﬁ‘t
plates  tightly  together, huf hrlol n(l)(t/
'(~f)1111)1ete!}' fill the holes as fitted holts (lnj
lhoy therefore do their work entirollv by
tension and friction, and not hy shoﬁ: ‘ui()l
bearing. Nlilmbers are normally ‘r-h(: \"(ﬁrlx
as t.hose ‘()f the rivets which wo;llv(l(‘l(‘
required for the joint, but the ‘ t(n
cheaper to install—about 25 per (',C/I)l]t \:1:1
ther(f are many other advantaves T(ho'
rcqulre'less labour, can be used ihn At(*ns'.' y
are noiseless to fit, easy to tichten -L’m'[lmllj
not work loose.‘ They can be :lso;l l(mth ;()(l)
assembly and for final tightening,

],’1‘(‘,:%(',r1t. practice is therefore movine
the direction of using these bolts f 'h"m
(zonn(\lctimm, while welding iy inl('re-(x)l*i h:{(‘
l.lsod for shop work.  Amony <l(‘\'(;l et
in welding have been ereator ot
in ing » been greaten radiographic
Inspection in suitable cases. minimu; ar
welds  to reduce  distortion and v
electrodes.  Tests  for wel(.lcr“ ar
down in B.S. 2645, ‘ Co

larger
laid

Before the war, small steel hridge leck
were usually built of R.S.J s in (h (~(‘/L N
or steel girders and jack .a‘r‘clu*',omy’le't(\”
for(:ed.con(:rete decks in zl‘ssot:/i;x.t}(m Me{lt‘}_
steel girders were also used, and the WAI" X
girders were sometimes cased in ¢ ot
reduce maintenance costs.  This inere:
dead load, and the condition lof t(l/l?(mcd
bedded steel was not alwavg xa»feg‘utxcr (l)ni
Pre‘ser’lt '(1ay practice continues the ;s( Cof
R.S.J 8 In concrete, using the greater ro o
of joists and beams now zwail‘mble(mge
even what are called castellated bez;m% (?2(1

L.,

with holes in the webs); and for rathor

oncrete to
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larger spans, steel girders carrying rein-
§()r(sud concrete decks monolithic with them.
n ;rlll these cases, where provision is made
for interaction between the two materials,
tlrwy are treated as a composite member
f(‘)]‘ purposes of caleulation.  There s @
German specification for composite design,
zn.)rl stepsare being taken to initiate a Code
of Practice for this country.

el for s e S o o et

: s . and continuity
tended to be limited to three spans. Trus-
sexowere used for longer spans, and arches
also in approprinie elrenmstances. A ten-
deney, very apparent in bridges and  via-
(huf‘[‘.\' on the German :mtnhu}:\ developed
|)("h)ro the war in the dirwiin;\ of exten-
(l}llg continuity over a number of plate
girder spans, fixed at one end and free at
the other. This involved considerahle move-
ments over the intermedinte piers which
were taken up by clastic lllo\,—(qnm’n, of the
piers or by roller bearings., It may now
I)‘(» S;l‘.l(l 1o have hecome g ‘\’t:l‘ll(lzl‘l‘{l prac-
tiee .m Many cases, huwvvvr, WO See 4 main
crossing withthree or five continuous spans
and an approach viaduet oneach side having
,}%l‘un‘t(fr spans.  Bxamples are the Queen-
il Bridge,  Worcestershire, now under

construetion and the Neath Viaduct !> South
Wales. )

Yoe . .
L t_"(“ ent ‘\(f\(‘l(?pm(snts in methods of caleu-
) l()ll'\ _ and design aided by special loenl
[T26} g . have . . .
nditions have led to the construction of

S‘) N Y . N » ! H i
] "_'1( I‘_Ul(l"‘l\(l‘l)](, steel continuous  girder
ridges in Germany,

r

])U(Sholi"l])m“%"‘l('rhll‘(“ﬂ of these bridges have
U designed as single units subject o
L’i(l;dlng_{] and torsion from loading asym-
o ‘ ;ll,l( \L(L:((\hs(l}()s(d transversely, and (-(ms.ist
phragms %1‘1 o girders connected by dia-
Jth(‘,n; ,l"h'(‘l_(l\llo“tll\};; a deck monolith w1t_11
50 that t‘h(v» (;()::1‘"-\{ \ e also a steel plate S(?ﬂlt
of a hox ,\'”ﬂl ‘I,)k('(tf" S“I’(‘rl‘h‘fl‘.u(;hlru (','()n.\‘l'.\'tvﬂ
there iu“oA fmu'( ““' “'("“lmm bridges—of which
Rhine and .m‘?}d‘w (:()ustru(:t(\:d across tlh(\,
one at S})(‘(Ve/ I:},(K‘"HIN}‘II continuous.  The
Three of tlfbuf (} ‘1;; 4.) 15 a good ox.em\pl(s‘ b
of 600 it /Thol(u‘rc‘ ‘cunh_‘o SPadls in exeess
appearance 1méy- t“.l? quite spectacular in
large spans are ! ’(11(&0:::)11]?‘0&1] whether Hu(",h
general.  Spocial (-,ir(-u)lm*ltg“ ly 1)05'&”‘}31(’ n
the Rhine, as very lupe mstances obtain on
cated in éhe R ll}y arge units can be t:m.ln‘l—
to the p;u-ﬁ(.; ) uhr and floated up the river
mlar site.
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Fig. 4. Cross section of Speyer Bridge

This general type-——continuous with curved
soffits, or with constant depth over long
viaducts—has become very popular, and has
largely ousted the truss bridge. This is, no
doubt, largely on account of its better
appearance. Truss bridges, however, arc
still being built for fairly large spans; an
example 1s that at Aukland, New Zealand,
with » maximum span of 800 feet.

Qteel arches have been built compara-
tively recently for spansas low as 300 {t ; but
are not likely to be used much for moderate
spans in future. Suspension bridges, again,
have been used for short spans (as at Chelsea)
but are morc appropriate to spans over
1,000 ft.

The development of the monolithic type
of deck above described (in Germany called
«orthotropic ) has led to the evolution of
some new and rather surprising types of
bridge which derive from the self anchored
suspension bridge. The best looking is pro-
bably the Nordbrucke at Dusseldorf. The
main part of the bridge has three spans: the
deck is carried by three parallel cables on
cach side supported by a pair of single
pylons unbraced —across the roadway.
Another development is an even starker
bridge about to be constructed at Humburg,
with two pylons only in the middle of the
roadway and three cables fanning out in a
vortical plane. It has affinities to the much
larger and perhaps uglier Severin bridge at

(ologne, which is asymmetrical with one
pier in the river and a single pylon of inver-
ted V-shape. It is a relief to turn from
these to the Rodenkirchen suspension bridge
whose span of 1,240 ft is rather beyond our
range.

The deck details of these bridges are of
interest. The roadway usually consists of a
steel plate on which two layers of asphalt
are laid; somctimes steel strips welded to
the plate are employed as retainers for the
asphalt.  Alternatively, a concrete deck on
which the asphalt is laid may be cast on a
supporting plate and linked to it with shear
connectors. The former type is very suita-
ble for large bridges or opening bridges
which require a light deck. The most recent
developments in decking include the substi-
tution of a thin coating of resinous paste to
the plate deck in place of the asphalt, and
the use of open steel grids in places where
the small openings inthe deck do not consti-
tute a hazard.

Where a reinforced concrete deck is
associated with continuous deck girders and
is to act compositely with them, bridges or
viaducts have sometimes been ‘‘prestressed’
in order to put the deck into initial com-
pression by jacking down the supports after
construction. This method has been used
in two notable German bridges—the Werra*
and Wuppertal viaducts—both of which were
constructed to a convex profile but after-

* Zeetzen, '* Reconstruction of the River Werra Autobahn Bridge near Hedemunden *°, Road:

and Road Construction, September, 1953.
4
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wards jacked down to a sagging curve tan-
gential  to the falling approaches.  The
Wuppertal - viaduct, in the RBuhr, is of
novel type. It has a steel trough ’so(vti(m
internally braced, with a deck of ?:on(:rct(\

Concrete Bridges

Weeent developments in the desiogn and
construction of conerete bridges have heen
];n‘;_(ol_\' in the field of prestressed conerete
B"'t”"‘f proceeding to consider prestrocsed
teclmiques it may be approprinte to review
the present situation of desien and const e
tion in reinforeed concrete,

In the general run of bridges veinforeed
conerete has now heen much lessened in ifs
application by competition from ])l‘(‘,\‘(?l‘(‘&\'(‘(.{
cmstt ruction,  For spans over 30 ft and up-
to 500 ft or more, prestressed concrete
now almost invariably adopted.  For spans
of the order of 50t or loss reinforced ('01\!
crete may still be competitive where special
conditions operate : hut there seemg 11()(1611{)1»
that  when the element of repetition enters
such as where a mumber of bridees of the
same size are to he huilt over o f;mtm'wu v
Y .\‘[lll: reinforced  concrote <-0m‘m'm-ti<‘n;
cven thh simple and vepetitive shutberine
may not compete in price acains oeast
prostressed bo{l‘m unit:T‘ s preca

i

. It ix reasonable to ask whether the
i method which hag
from rcinforced to
due to the inhere

change
largely taken place
prestressed  design s
. nt cheapness of the new
construction which employs so much higher
stresses than were carlier considered annra
priate, or whether some of the fault
the  stagnation of techniques of design in
1'emf0_rccd concrete.  In general it is the
(.:ombumt.xon of high strength conerete work-
ing to high stresses which hag given the
impetus to  prestressed construction but
therq remains a certain field in which it Is
possible that an opportunity has :
missed of advancing the 4
reinforced  concrete
nation,

appro-
lies in

heen
g application of
with such o eombi-

Inthe opinion of the authors
to safeguards in the drafting of regulations
reinforced concrete using higﬁ ten 'T’
deformed  bars would  show on.
siderable advantages. Tt is envisagoed (133}01115
the _caleulation of strength would be on ‘oll(L
basis of ultimate load theory, and that n
over-riding check would be apI’)lied to eiman-
that the crack widths occuring in scr‘v;::;

» and subject

fune 1960

would he within safe limits when  corrosion
was considered. The vatuable work which
s incorporated in the Swedish tentative stan-
dard specifications' ™ gives a promising
-“!”"1 ing point for the development of regila-
tions incorporating this at{itude to design.
Such an advanee in desien technique could
only be made sat ifactorily il every aspect of o
structire in which it was to he adopted was
rationadly investigated and due allowance
madde for stress effect=. For instance, speci-
fic allowances would be desirable for settle:
ment of foundations where this would induce
stresees inthe deek strueture,

Even thoueh reinforeed conercte hridues
assuech are less common in these days, secon-
dary members in reinforeed conercte are
still vital parts of bridee structures,  There
has heen g tendeney to adopt prestressing as
anend in Uself. to he used whenever feasi-
ll)lv, and this has given rise to a large
family of bridees stressed transversely as
well as longitudinally. While some of
these applieations ave well justified it is now
coming to he vealised that reinforeed con-
crete transverse members can be in many
cases cqually effective in o action and more
convenient and economienl in construction.

The great developments in the desien of
prestressed conepete hridges have been the
result of advances in technique ina numbhber
of related ficlds,

l“il‘.Stu reference must. be made to the in-
ereasing body of knowledge about the funda-
mental  properties of the materials  of
construction and in particular of the proper-
ties of conerete. Seen in retrospect 1t is
rather strange and not at all casy to under-
stand why the use of conerete under appreci-
Zl-l)l(? stress as o structural medium has gone
on for so many vears in this century with-
out there being available really (:()m.proh(-n—
sive data on its basie pr()]')('rti(.w Tt is only
now that research workers are bringing our
basic knowledge into step with the demands
of current practice.  Field observations on
concrete structures, difficult though they
are, are stitl required to throw light on the
real hehaviour of full size steuctures as con-
‘grasto(l with the behaviour which would be
inferred from laboratory experiments. We
possess, however, valuable information on
creep which derives from the work of Ross'™
and others; and the practical aspect has
been assisted by such observations ax those
of Finisterwalderp! *
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Developments in high tenﬁilc steels and
owledge of their properties have also
wtly affected the progress of prestressed
werete.  The strengths of standard grades
wires have heen improved by manufactu-
1 technigues and the long term creep
aracteristics have heen cvaluated. The
oduction of high tnnsilc.lmr :mfl th'e met-
urgical teehnigues associated w1t1.1 it hzw(f
vaneed to a point where a satisfactory
wdard can be wuranteed. "1']10 newcomer
1ony stressing tendons is high tensile wire
and. Originally d(\vvlnp(‘\(l h:y American
ire rope manufacturers ity 111‘01‘9(1\10‘(;1011
i use in this country has been stnmul;ntod
; new methods of anchorage design not
volving the socketing techniquoe deriving
om wire rope practice. The mtroduct%on
this new material affords an illustration
“the difficultics of work in these spheres
here rapid development o use outstrips
wic rescarch on the properties of 't‘h.o
aterial.  Only now, some time Z'Lf‘ﬁ(‘/l' ini-
al production of such strands, satisfactory
sidence of the magnitude of long-term
cop cffects in the material is becoming
vatlable.

A review of the current use of prostres-
ing techniques in bridge design is perhaps
est introduced by consideration of spQCinc
xamples  which themselves point to inte-
osting and significant features of present
onstruction.

The Ascot Road four-span motorway
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bridge on the Maidenhead by-pass illustra-
tes the present development of short span
bridges. A scction of the deck is shown in
Fig. 6. Prestressed beams  of inverted
T-shape made by the Hoyer system of
prestressing on long line beds are placed
side by side and the composite deck slab
completed by conerete infilling placed over
and between them. Transverse strength is
provided hy stressing tendons  threaded
through ducts formed in the T-beams and
in the infilling concrete. This typé of
construction is ccononical and gives o plea-
sing appearance, and can be adapted for
bridges with varying degrees of skew.

For structures of greater span than this
simple bridge including spans of 100 ft and
perhaps more, composite construction is
still an economical proposition (Fig. 7). In
these longer spans the design resembles the
familiar composite steel joist and slab
designs and behaves in very much the same
manner but the joists ave in this instance
of prestressed concrete. Transverse strength
in such bridges can be provided by trans-
verse stressing as stated carlier but practice
is now tending to favour transverse heams
of reinforced concrete as being equally effec-
tive in promoting load distribution. Multi-
span structures of this type have been made
continuous for live load conditions by incor-
porating reinforcing steel in the slab over
the supports, this section then functioning
as o reinforced conerete beam in effecting
the continuity.”"

vo 240" 130" J

-

!
i

e Tl L L L L LA A
N AV AV AV AVRV VIRV VA
TRANSVERSE PRESTRESSED
STRESSING BEAMS
TENDONS
T A L .
A OO 15 S [ LS

o

Fig. 6. Ascol Road Bridge, Maidenhead By-Pass. Spans: 32 ft., 46 ft. 32 ft.
' Skew angle 10 degrees

17



Transport-Communications Monthly Review

June 1960

3‘] 20 e
i = —_— 12.9° i 1
i . "
| r
5 i RENFORCED COWRETE ‘
¢ ! -~ DECX SLAB S
W*N
PRESTRESSED CONCRETE
—— BEAMS e
—q. i . J
I —g J
Fig. 7.

Cross secti ac N .
ss section Jackadgery Bridge, New South Wales. Two spans of

95 ft and seven of 105 fi

The development of  bweer  conerete
bridges in whi(l'h most of thz‘(“\wh: I "( ("W‘H 1~(
. hon ysuperstructuree
s prestressed ds illustrated by the cross
secltion shown in Fig. §% of the '\'-n-mv-l\-
Bridge at Perth in Western ;\ustq‘nlAin‘ l'l(\-\r:
I)l‘(“,(',.ilxt conercte I heam units of varvine
section are used ax the main struuﬁn’ﬁ
members and  the transverse «liuphr‘wn(l'
are lightly prestressed.  The section six?)wxi
here draws attention to the wse of st 1:1
tendons  external to  the .
section,

WEIng
' Pt main  concerete
After initial stressing these are
surrounded by concrete to prevent corrosion
It i w(n‘.th 1‘0marking at this point on t‘h(;‘
;L}tl(;lllittl()tl of large concrete bridges,  The
'ﬁzll‘t[‘.(])\\'.'\‘ Bridge, \vhihf. ereeted in the form of
cantriever —constriuction  with  suspended
spans at shore and  centre spans, s mad
N . d . B ' ¢ )
continuous for live load by stresse

. d connec-
tions. 1ec

It then expands as a sinele i
being anchored zlft‘xé:llgl‘(mlls ALY

ored a abutment, and he
an expansion jomnt only at the other. This
arrangement is  tvpical of m;uyf of t,h.(‘
present generation of large conercte bhridees
and is also sometimes used for stoel bridwes
as previously mentioned.

wing

idges

Other methods have been wsed with
success f_()r long span bridges and many
demgns incorporate main members of hox
section, their efficient structural wuse ‘f
material combined with their ereat tm‘s:i(/) (‘)l
stifiness making  them zwt:‘:wti\'c ‘ ’Fl(h-'
Rhine bridge at Worms*! and Ko‘bl(*n' -
are instances where sections of thisl
have been used in combination with

VAR
type
a canti-

lever technique of construction using har
tendons, while the new Clifton Bl‘idzrc ot
a

1\:otﬁmgham“ was partly constructed in o
similar manner using wire cables (

. Arches are frequently wsed in suitable
circumstances for spans up to 800 ft or
even more. >

* ‘(’ - V . . . L
Sce ‘“ Roads and Road Constriction "

December 1959, p. 365.

The greatly increased use of conerete in
bridge construction has focussed attention
on the problems of surface finish,  Therve is
now  gencral recognition of  the need tor
carcful consideration of finish,  but some
l‘(‘l'/f"llh work in this country still compares
unfavourably with (*m'rosp.(»n(lim_r, practiee
in Germany and elsewhere. '

T M o . . . .
The main tyvpes of finish available are:

() Cenerally = as cast ™

Under this head come various types of
shitttering arrangments, c.g.:
() Plywood or other smooth finish.
(.1.\.) Joard marks forming a pattern.
(1)) Steel shutter marks  forming @
pattern,
(iv)  Horizontal or vertieal marking or
grooves atb construetion joints.
N ), . N . " M M :
(v)  Patterned plastic shutter Linings.
. .
My Special surface breatments
(1) Rubbing down from shutters to
_ give a smooth finish.
(i1) - Bush hammering.
(1i1)  Shot or grit hlasting.
v N T 4 For
(1v)  Serubbing to expose aggregate (for
small or precast members).
¥ m
(v)  Transferred aggregate (see below).

With exposed aggregate treatment such as
those under (b) above, special aggregates
and cements are sometimes used.

Some  countries, e, Sweden, have
always favoured a smooth finish, for which
very good conerete is essentrial, and on the
whole this method has been ("ztiljlill;_'; gmund
on thc. Continent.  Narrow  board marks
are effective in some circumstances—for
cxample on the recent Ludwigshafen fly-
over. Klsewhere a smooth finish with rather
crude and coarse grooves or rectangular
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pannels has been used as on the Bingen Br;»‘
dge. A faint indication of rocte\»ng\rll‘m' 1);1‘1‘11‘\.(‘, N
(steel shutter marks) ason .tho Tancarville
Bridue near Le Havre. is often better.

IFor precast blocks and sometimes in 'SH{'
work also, transferred aggregate. methods
depending on the placing of special aggre-
gate on the moulds have been (10\'(‘\.101)0(1.
These, for bridges, nay he best sulu-(.l to
large-seale  work (l“(m_rﬂ). Bridge piers)
where they are not seen from close quarters.
Bush hammering, serubbing and shot l)l;lst‘-l
ting  are probably the best methods of
{reatment for general use, though tho_ others
may all be satisfactory in special clreums-
tances.  Quite light bush hu‘nnn.(*,rmg or
shot-blasting are often most mutu,l)‘lo as
these methods should not crack or split the
aggregate itself. The advantages of b'ush
hammering is that it can give some variety
to the appearance of concrete depending on
the aggregate used, Large-scale  work,
especially if not closely seen, docs not neces-
sarily need bush hammering.

Fences and Parapets

While there is little new on which to
comment the trend towards lightness in
construction and appearance of steel and
conerete bridges has cmphasised the ge.ngml
suitability of open steel, iron or aluminium
foncing.  Vertical balusters are needed to
provide protection for pedestrians but for
bridges carrying motorways horizontal rails
alone are adequate.  Concrete parapets lpok
heavy and are very susceptible to qrztcklllg,
Tf they arve used, special precautions are
necessary, generally in(:.lud'mg the forming
of joints as critical sections.

A reasonable guide to design is given In
B.S. 153, but more strength than 1s there
recommended may be needed in special
cases such as elevated roadways wher.e &
vehicle crashing through the pa rapet might
fall on densely trafficked streets below. In
these instances a design of the type deve-

loped in Sweden®' may be desirable, in

which the top rail is designed as a conti-
nuous member strong in tension and capajblo
of holding a vehicle even if the vertical
standards yield under impact.

Bearings and Expansion Joints

Considerable development has taken
place in the forms of bearing aymlable for
use in bridges. The most striking has been
the introduction of rubber bearings, the
mass of rubber sometimes incorporating
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stecl wire or plate reinforcement. These
bearings can be designed for pressures of
the arder of 600 Ib/sq. in. for normal use
with shearing angles of 10 degs. or upwards
according to circumstances.  The capacity
of these bearings to permit movement in
any direction in a horizontal plane is parti-
eularly advantageous in the case of skew or
cueved bridges where movement parallel to
the abutments as well as along the length of
the span is required.

Steel bearings have been introduced in
(ermany and clsewhere in which alloy steel
case hardened to a considerable depth is
employed for those parts in which high
contact pressures develop.  Bearings of
this type are much smaller and often
simpler and cheaper than those made in the
materials envisaged in B.S. 153, They are
particularly suitable for use in locations
where high capacity in small compass is
required as in suspended span seatings and
in bearings at heavily loaded columns where
space is limited.

Roadway expansion joints employing
rubher sections have been developed of late
years. For small movemonts a rubber
strip can be ghied hetween steel or concrete
faces ; for large movements a joint formed
of a number of rubber-steel sandwiches in
series has been proposed.  One interesting
all-steel joint has been developed by the

jerman firm of Demag for large movements ;

in this design a train of cast steel blocks
rises over a segmental former to cover the
varying gap in the loading.
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SURFACE DRESSING

G.r

By

cJackson

Shell International Petroleum Co., 1.td

[N surface dressing work the selection of
N ‘rihc correet - application rate for  the
g)ll‘:\l:b;,Ih;:l;(olr:.l‘up.]‘)m‘;_; cover material iy of
gre: portance, and the method deserib.-
ed in this article has been worked out |
an endeavour to assist enginecrs in (lcf xlf]
mining the correct rate of applications (}1
18 based on a study of various exist 'm‘u' uu”-‘
face dr‘(\ssmg formulae from many rlii?vi‘v ];
countries, but it is emphasised that it -‘”v
only be considered as & general guide f<"1
that much still depends on 1 h: wd
experience  of the engincer in
charge of the worl and his know- e

fedge of local conditions. » FHEIEE BRENSAS cnant

, .
The top horizontal scale on

,

e lm.t‘mm hovizontal seale, with which
are assoctated the diagonal Tactor lines l‘lll‘1-
ning from the bottom left-hand  cormer to
the top centre of the chart, gives the binder
application rate in kilograms per  square
metre and helow that  in square \ﬁ]'«llﬂl (wr
;:{111011. These seales are based <)‘n"ﬂ\'(‘ 11%!
(;1 QL mml‘imn heavy cuthack, e, ALCJIR (J(
(“tt(]))?z]f\/“,( D 'n\rl w‘[ui\'uh'ni. It tlighter
pythacks a ( s then  the quantity of

der required will he shightly more, i.e.

the chart, with which ig ANKOC g,
HYOCTi-

ted .the single  diagonal line
running from the top; left-hand
corner to the bottom right-land
corner of the chart, gives the
chipping application rate. The
basic scale is in litres per squ;m1
metre, and above that are S(vnl(w;
giving application rates in kilo‘—
grams per square metre and
square yards per ton, based
on a loose density of the olii')-
pings of 1.35, which is conﬂi(ler({d
to }‘)e a fair average. This appli-
catlon rate also gives a 10 per
cent allowance for whip-off. B

s

A

e

The vertical scale on the rig
of the chart gives the acv;é;gg
least dimension of the chippings
to be used as cover material
The basic scale indicates thé
size of chipping in millimetres
as determined by sieves with a
round mesh opening. The next
two scales give the size of chip-
ping in millimetres and incheg

respectively, based on square
mesh sieves.
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up to about 0.1 kg [sq.m. for an R.C. 2 type
cutback. On the other hand, if a straight-
pun bitumen is used, the quantity of the
hinder regquired will be about 0.1 kg.[sq.m.
less.

Method of Use

1. The chart is based on the prineiple
of the average least dimension of the chip-
pings used as cover materials.  For most
practical purposes where the chippings are
not too flaky, this can he taken as the
average size of the chippings.

9 Before being able to determine the
binder application rate, it 1s necessary to
consult the table first and to determine
which factor tine should be used.

3 To determine the hinder application
rate, read across from the average least
dimension of the chippings to be used as
cover material until intersecting the appro-
priate factor line. Then read down to the
bottom seale on the chart which will give
the correct binder application rate.

4 Todetermine the chipping application
rate, read across from the average least
dimension of the chippings to be used as
cover material until intersecting the single
diagonal tine, then read up to the top
horizontal scale on the chart which will
give the correct chipping application rate.

Factors Affecting Binder
Application Rates

(Commereial®
vehicles

Traftic volume per day) Factor
Very light 0--15 42
Light 1545 +1
Medium 45--150 0
Medium heavy — 150-450 -2
Heavy 450-1500 —4
Very heavy 1500--4500 -6

Type of old surface
Very lean bituminous surface 44
Lean bituminous surface 42
Average bituminous surface 0
Rich bituminous surface -1
Very rich bituminous surface -3

7

Type of aggregate

Flaky —
Well shaped cubical 0
Yound or dusty +2
Climatic conditions
Wet and cold +2
Wet 41
Temperate 0
Dry -1
Dry and hot g

Example One
Average least dimension of chipping

‘ =1in.
Factors : Heavy traflic
(800 vehicles[day) —4
Rich surface -1
Well shaped chippings 0
Temperature climate 0
Total —5

Binder Application Rate: 1.05 kg/sq.m.
- 5} sq. yd.[gall.
Chipping Application Rate: 17.3 kg.[sq.m.
69 sq. yd.[ton
Example Two

Average least dimension of chippings
=3/8 in.

Factors: Very light traffic (10 vehi-
cles per day) -2

Very lean bituminous

surface -4

Round grave! +2
Dry climate -1
Total +7

Binder Application Rate : 1.25 kg.[sq.m.
o 4.3 sq. yd./gall,
Chipping Application Rate: 13.5kg.[sq.m.
90 sq.yd.[ton
Acknowledgment is made to the important
poineer work in the use of the conception of the
average Jeast dimension done by Mr. F. M. H.
Hanson, ]_).S.O., O.B.E., the well-knowh New
Zealand highway authority.
(From ¢ African Roads & Transport’,
January|February, 1960)

* Vehicles exceeding 3 tons loaded weight.
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HERE AND THERE

1.

@ THE development of sub-structures hag
not kept up with the general development
of the seience of bridge-building, says an
article in Acta Technica Academiae Scionti-
arum Hwngarica.  Recognising  this fact
the author submits for consideration somé
new solutions for abutiments,

For shorter spang, a foundation based

on a common caisson considerably reduces

- the costs of the structure, and the building
of arches and other constructions which are
sensitive to the deflections of the supports
becomes possible even under the most un-
favourable soil conditions. Toundationg
with caissons whose edges face each other

could be economical, especially in the cage
of skew bridges.

NEW TYPE BRIDGE ABUTMENTS

The utilisation of shell constructions for
abutments may also be advantageous,  The
abutment of wedge-shaped ground plan and
its modified form are new tyvpe solutions,
I.u this solution the shifting and tipping
forward of the abutment can be avoided by

?.m proper sclection of the wedge inelina-
ion,

Finally the vantage point of an abutment
shaped like o ship’s bow complements the
:\flvnntamges of a cellular light abutment.
'l.h(,\, proposals are merely solutions in prin-
ciple, the detailed investigation or rather
testing of which would be expedient.

(From: < African Roads and Transport”,
January| February, 1960) '

2. MILWAUKEE EXPERIMENTS WITH SULPHITE LIQUID
ROAD BINDERS

@ ¢ BOILED down to bare cssentials it
has become apparent that a new field exist
for a really low cost, quickly constructed
temporary street, not competitive with
permanent such as the excellent portland

cement concrete, asphalt and tar pavements
presently available.”

Mr. R.A. Burmeister, Materials Engineer
City of Milwaukee, Wis., makes this obser.
vation. After pointing out that residents
in newly developed areas want roads of
post-war standard that have to be provided
on 1939 vintage funds.

Writing in ““ Public Works”’, Mr. Bur-
meister details some of the efforts Milwau-
kee has made towards resolving this problem
of low cost temporary surfacing.

Milwaukee has been experimenting, says
Mr, Burmeister, with sulphite liquid road
binders which are ‘“ chemically classified as
mainly lignin sulfonate and are chemical

by-products of the sulphite wood pulping
process.”’
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_ M(ilrw_aukeo started with sulphite liquidy
in 1956 and, after preliminary field trials,
commenced to evolve a specification.

The specification for the sulphite liquid
contains two principal items: (1) The sul-
phite hqui(_l shall contain not less than 10
percent solids by weight; and (2) a cylinder
made of sandy soil and bound with the sul-
phite liquid shall have double the strength
of a similar cylinder wherein the soil is
Eoun.d only by water. Soon after the speci-

cation was prepared a laboratory evalua-
tion test of sulphite liquid was made. 'The
subject was a sandy loam. This was mois-
tended and placed in a cylindrical brass
moulding having an internal diameter of 4.0
inches and a height of 4.6 inches. Place-
inent Wwas in three equal layers and each
fayer Wwas compacted by receiving 25 blows
r(l)qu a 5% pound rammer dropping free from
a\A S?I‘l%;w of 12 inches. (Proctor Method,
M D 698.) By repeating this test with
various moisture contents it was found that
the optimum moisture content was 9.2 per
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cent by weight and the maximum density
was 129.2 1bjcu.it.

hree cylinders of soil so made were then
plz;l(‘:ed einy an oven at 160°F for 42 hours.
Three cylinders of soil were similarly made
and oven dried but instead of using water
they were made with sulphite road b}nder
liquid in such amount as to produce 2% per
cent sulphite solids by weight of the oven
dry soil. The cylinders were then dry
tested in comproession. The untreated soil
cylinders had a strength of 420 1b.[sq. in.
while the sulphite liquor treated soil cylin-
ders had a strength of 1,455 Ib.[sq. in. In
other words, the sulphite treated soil was 3L
times ag strong as the untreated soil mixture.
Thus it became apparent that sulphite
liquor had road binding qualities. It should
be remembered, however, that the test
specimens Wwere baked which gave them
higher strengths than attainable in the field.

Table 1 shows approximate mileage of the
various types of pavements within Milwau-
kee City limits.

This article concerns itself primarily with
the building and maintenance of two types

of temporary pavements from Item 7,
Table 1:

TaBLE 1
Road Types and Mileage
Item Mileage*

1. Asphalt . 680
2. Asphaltic Concrete 43
3. Tar Macadam 176
4. Tar Road Mix 63
5. Portland cement concrete 158
6. Brick 19
7. Temporary, various types 132

Total ... 1,271

(a) Starting with a subgrade properly
shaped, crowned and rolled to a specified
line and grade : a 4 inch layer of crushed
stone (1 to 3 ins. in size) is added in one
lift and then rolled. Then # in. crushed
road gravel is added in sufficient quantity
to fill the voids in the crushed stone and
provide a 2 in. thick layer of crushedbroad
gravel above the crushed stone making a
total thickness of 6 ins. Filling up voids is
accomplished either by water flushing or
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rolling with a wobble wheel roller.” The
final 2 in. thick layer of £ in. crushed road
gravel is rolled with a six-ton roller. Sul-
phite liquid is then applied.

{b) In case of an old gravel road or a sub-
grade not built to formal line or grade such
as may occur in newly annexed areas, the
following procedure is used. If the old
gravel road is in poor condition, the mate-
rial is sacrificed and enough § in. gravel is
added to build up to an effective thickness
of upto 6 in. If the old gravel road is in
good condition, the §in. crushed gravel may
be added only in those areas that need cor-
rection, such as pot holes, ravelled areas,
etc. If little or no surfacing exists on the
subgrade the % in. crushed gravel is added
to give an effective thickness of upto6 in.
Sulphite liquid is then applied.

In 1956, there were, 1,747,060 gallons of
10 per cent solids concentrate and 288,813
gallons of 25 per cent solids concentrate of
sulphite liquid applied to 70 miles of streets
at an average of 2.3 applications. The 10
per cent solids concentrate required 14,500
gallons in individual applications per mile
of street and the 25 per cent solids solution
was applied at 6,300 gallons per individual
application per mile of street.

There were 6,313,676 gallons of 10 per
cent solids concentrate used in 1957, on 118
miles of street at an average number of ap-
plications of 4.15. Total gallons per mile
of street were 53,365 or 12,859 gallons per
mile in individual applications.

Lagt year 3,951,500 gallons of 10 per cent
solids concentrate of sulphite liquid treated
120 miles of streets atan average number of
applications 5.72. The number of gallons
for individual applications were 5,745 per
mile of street or 32,927 gallons per mile for
all applications.

All streets were treated on the surface
only; scarifying, windrowing, mixing,
spreading and rolling as practised on stabi-
lisation projects were not done. Most streets
treated had gravel surfaces. The number
of applications varied depending mainly on
traffic intensity and, to a lesser degree, on
surface texture and weather.

(From: African Roads & Transport,”
January| February, 1960)

* Mneage is combhted by using actual square yards of road divided by an average of 35.5ft.
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3. ROAD ACCIDENT STATISTICS

State " No. of accidents

1. Andhra Pradesh 1,553

2. Assam 638

3. Bihar 1,723

4. Bombay 7,459

5. Kerala 1,443

6. Madhya Pradesh 1,419

7. Madras 6,539

8. Mysore v 2,014

9. Orissa _ 839

10. Punjab 351
11. Rajasthan 388
12. TUttar Pradesh 662
13. West Bengal 14,515
14. Jammu & Kashmir 123
15. Delhi 2,658
16. Himachal Pradesh ’ 62
17. Manipur 17
18. Tripura 63
19. Andaman & Nicobar 5
TOTAL 42 691

N.B. TFigures with brac
become available.

kets indicate the latest year for which the

Persons killed Persons Injured

279 1,303 (57)
147 275 (57)
367 1,234 (58)
634 6,088 (58)
220 1,587 (58)
247 1,126 (57)
466 3,823 (38)
267 1,442 (57)
109 649 (58)
261 520 (58)

19 155 (57)
286 A8 (58)
417 7,680 (57)

26 N.A. (57)
125 1,002 (58)

15 103 (58)

1 21 (57)

13 110 (59)

1 2 (59)
3,900 28,601

information has

4. NEW DEVELOPMENTS IN ROADWAY LIGHTING

Appendix B

(From Report of Progress in Street

. Lighting 1955-1958 by J. M. Waldram
Chairman Committee W-3.3.1 C.1E. Inter.

national Commission on Illumination).

‘“The following table indicates the ranges
of mean illumination and mean luminance

adoNpt‘e(% in the various codes under review
. f‘“y all codes pay special attention

lg are, which is regarded as a particul-
ar'y important blemish upon an installa-

ti -
f1on, and in most cages advocate some
orm of cut-off lighting.”
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TasLE 1

Mean THumination

. Mean Luminance (Brightness)
sountry Tux 1m/ft* ed/m? £ 1,
—— - ” B - B
Finland 3-9 0.3-0.9 | 0.3-0.85 0.09-0.25
(mod. pedestr. traffic ‘,
France 2.30 0.15-1.5 ] Not less than 0.5-0.15
(on dark surfaces) ‘
Germany 0.5-16 0.05-1.6 1‘
or 20 or2 |
(on dark surfaces) 1.
Gr. Britain
Netherlands
Spain 0.5-0.87) .05-.08
to  } )
9-12 ] classes )
Sweden 37-5.1; 0.37-0.5; A
max. 10 max. 1. 0.35-0.5,
Switzerland Not less Not less max, 1 ‘
than 6 than 0.6 (Calculated
Min. illumination
U.S.8.R. 0.2-6 0.02-0.6
NOTES:

pavement and objects.

(Luminance is our photometric brightness as we apply it to the brightness of

“Not less than 0.5-0.15 foot lamberts’ as pertaining to the Code of Public
lighting for France should be of interest in revising our U.S.A. Recommended

(ASA) Practice.

Suggest consideration of the phrase ‘‘not less than” instead of minimum, at
any position on the traffic-used roadway and minimum in service at any

service at any time, etc.)

(material in parenthesis inserted by Charless Rex.)

(From “ Traffic Engineering,” March 1960)

5. FLEXIBLE BASES FOR ROAD CONSTRUCTION EXPERIMENTS
IN WARWICKSHIRE

® DURING the past few years a consi-
derable amount of experience has been
accumulating in the use of bituminous
mixtures for the bases of flexible roads. In
Italy and Germany in particular, this form
of construction is considered as being past
the experimontal stage, and many miles
are being laid each year. Various specifi-

25

cations are used, mostly of the dense asphalt
or bitumen macadam type, but with a lower
bitumen content than is normally recom-
mended in British Standards for surfacing

.materials.

_ An. inter_esting series of test sections
is being laid at the present moment on A.

oL
DhNm 2., Ny
- NGe-)s#
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4091, the Moxhall-Tamworth road near the
County boundary with Staffordshire. The
major improvement on this road includes
the construction of a new carriageway and
formed an excellent opportunity therefore for
comparisons of materialsand thicknesses on
a uniform subgrade and sub-base.

There are 12 sections, each 80 yds. long,
having bases of lean asphalt-B.S. 594 as-
phalt, tarmacadam and lean concrete, in
three thicknesses. The formation level
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3-in. thick, with a wearing suface of l-in.
of rolled asphalt. The normal eonstruction,
followed at cither end of the trial length
is & 12-in. lean concrete base surface with

5-in.  bituminous macadam and 1-in. fine
cold asphalt.

This series of trials is an integral part of
a full-scale  researeh programme, such  as
the Road Research Laboratory sections on
A1 at Alconbury Hill, and is in the nature
of a trial or demonstration under contract

The total thickness of base is built up in 3-in. layers

remaing unchanged, the sub-base of coarse
fly ash, normally 6 in. thick, varies on each
gection as required so as to obtain the
test thicknesses of the bases. The three
bituminous bages are being laid to thick-
nesses of 6 in., 9 in. and 12 in., and sur-
faced with 1-in. of rolled asphalt; the lean
concrete is to be 6-in., 9.in., and 12-in.,
surfaced with B.S. 594 type base material,

conditions. Checks are, however, being

mfxde as a matter of routine so that there
will be precise knowledge of the materials

a8 laid and the road will be kept under
close observation.,

(From  “The Surveyor and  Muni-

cipal and County Engineer”, 26 March,
1960)
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6. 40 M. P. H. SPEED LIMIT—RESULTS OF
EXPERIMENT IN LONDON

@ THE Minister of Transport, Mr. Ernest
Marples, this week laid before Parliament
the report (H.M.S.0., 6d.) of the Depart-
mental Road Safety Committec on the
results of the 40 m. p. h. speed limit experi-
ment in the London Traffic Area.

The main facts which emerge from the
report are that on roads which previously
had no speed limit, the 40 m. p. h. restric-
tion caused a teduction in speeds and
there was a fall in accident rates ; while on
roads previously subject to the 30 m.p. h.
limit, the raising of the Yimit to 40 m. p. h.
caused no appreciable change in speeds or

accident rates. In the latter case, the
higher limit was more realistic and conse-

quently encouraged a better standard of
enforcement.

After time for consideration of the
Report, Parliament will be asked for the
affirmative resolutions needed to bring into
force those parts of the Road Traffic Act,
1956, which will enable the 40 m.p. h.

limit to be applied to suitable lengths of
road throughout the country.

(From “The Surveyor and Municipal and
County Engineer”’, 26 March 1960)

7. LIFT-SLAB BUILDING METHOD ON BIRMINGHAM FLATS

@® THE lift-slab building method is being
used for the construction of three blocks
of nine-storey flats for the City of Birming-
ham Corporation. The 50-ton floors are
made at ground level, with Fablon 250
gauge polythene film acting as a separa-

system. As each floor reaches the appro-
priate level, it is welded into position.

As this method is more independent of
the weather than the more traditional
building methods, the firm anticipates that,

tion medium and a damp-proof membrane,
In bad weather this operation is being
carried out under giant tarpaulin.

When they are ready, the floors are lifted
into position by the hydraulic jacking

apart from a saving in materials of about
five per cent, a contract taking 15 months
by normal methods can be finished in 12 by
using the lift-slab construction method,

(From ‘ Highways and Bridges and Engi-
neering Works,” March 30, 1960) -
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8. COLOURED LINES A

® THE Lord Mayor of Portsmouth has
<uggested to Portsmouth Aceident Preven-
tion Council that the ecity should adopt a
system of coloured lines to guide moto-
rists to different parts of the city. There
would be signs at entry points reading

Junc 1960
S ROAD ROUTE GUIDES?

“Follow the blue line for the Guildhall,”
or *“the red Vine for the Dockyard.” Most
drivers, one assumes, would follow any
line indicating available parking space.

(From * Modern Transport . A pril 30,
196i0)

9. NEGLECT OF ROAD SYSTEM

@® DEPLORING the paucity of good
roads, he said: “ Even where the highways
have been bhuilt they are usually narrow,
and often badly surfaced: frequently their
bridges are weak and their foundations
inadequate. There is only one adcquate
road in all India, the Grand Trunk Road
from Delhi into the Punjab. The vesult is
accidents and low load limits: both are
dangerous, both waste capital. Sometimes,
indeed, the load limits are lower than even

the bad roads make necessary.  Thus,
Bombay State has an average pay-load
carrying limit of 130 maunds, whercas its
neighbowrs with no  better roads permit
200 not only are freights in Bombay State
unnecessarily higher as a result, but also
lorries have to reload when they get across
the State border, with much consequent
delay, damage and expense.”

(From “ The Automobile Mayazine of

India,” April 1360)

(Continued from page 12)

(10) Since the financing of the projoct
is inevitably subject to the guaran-
tees of the British and French
Governments, it would seem that its
benefits should be as widely distri-
buted as possible and not counfined

to the users of rail traffic only to

the detriment of commercial and

private road users.

Only an open uninterrupted high-
way can permit the full develop-
ment of tourist and commercuyl
traffic between Bngland and Conti-
nental Kurope through France.

(From ““The Surveyor and Municipal
and County Enginecer,” & A pril 1960)

(Continued from page 19)
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CURRENT LITERATURE

June 1960

ABSTRACTS

HIGHWAY LAWS—1959: Bulletin
No. 237, Highway Research Board, 2101
Constitution, Washington, D.C.

THIS 29-page bulletin contains the 1959

Report of the Committee on Highway
Laws, together with four papers as present-
ed at the 38th Annual Mecting of the High-
way Research Board, as follows :

“An Attorney General Looks at Highway
Law,” by Duke W. Dunbar.

“Codification of Federal-Aid Legisla-
tion,” by Clifton W. Enfield.

“ Revision of Highway Law in Tllinois,”
by John A. Shaneman.

“ A summary Discussion of Proposed
Revision in Minnesota Highway Laws,” by
Paul A. Skjervold.

EXPERIMENTAL CONTINUOUSLY
-REINFORCED CONCRETE PAVE-
MENTS: PROGRESS REPORTS—
1959 ; Bulletin No. 238, Highway Re-

search Board, 2101  Constitution,
Washington, D.C.

THIS 104-page bulletin contains seven
papers presented at the 38th Annual

Meeting of the Highway Research Board,
January 1959.

Two of these papers, ¢ Progress Report
on  (Continuously-Reinforced Concrete
Pavements in Pennsylvania,” by F.C.
Witkoski and R. K. Shaffer, and ¢ Obser-
vations on the Behaviour of Continuously-
Reinforced Concrete Pavements in Pennsyl-
vania,” by L. J. Taylor and W.J. Eney,
report the experience of the Pennsylvania
Department of Highways withtwo two-year
old continuously-reinforced pavements car-
rying traffic volumesof 7,500 to 8,500 vehi-
cles per day, together with the instrumenta-
tion and analysis of the same projects.

Four other papers report on testing and
theory of continuouly-reinforced slabs as

29

investigated at  Purdue University, as
follows

‘“ Laboratory Research on Pavements
Continuously Reinforced with Welded Wire

Fabric,” by M. J. Gutzwiller and J. L.
Waling.

“Stresses and Deflections in Concrete
Pavements Continuously Reinforced with
Welded Wire Fabric,” by M. J. Gutzwiller
and J. L. Waling. i

“Crack Formation in Continuously-
Reinforced Pavements””, by M. J. Gutz-
willer and J. L. Waling, )

¢ Mechanics of Continuously-Reinforced
-Concrete Pavements”, by M. M. Miller,
Jr., and M. J. Gutzwiller.

Another paper, “Bond and Transflexural
Anchorage Behaviour of Welded Wire
Fabric,” by William Zuk, reports on the
interaction measured by pull-out tests

between concrete in slabs and cold-drawn
welded wire fabric reinforcement.

AN OVERPASS FOR THE ORLY
BRANCH OF THE SOUTHERN FREE-
WAY OVER THE NATIONAL HIGH-
WAY NO. 7. (FRANCE) De L’ Institut

Technique Du Batiment Et Des Travaux
Publics January, 1960.

Bridge n°10, built as part of the program
for the extension of the Airport of Orly now
in progress, will provide an overpass for the
Orly branch of the Southern freeway over
the National Highway nr. 7.

This curved structure of prestressed

concrete has a central span of 176 ft and 2
lateral spans of 126 ft.

The design requirements make this
structure of interest in a number of
respects :

1.

Nar_row. limits imposed by the
longitudinal profile of the National

(Continued on page 31)
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LIST OF ¢« INSDOC TRANSLATIONS”

June 1960

AVAILABLE IN THE

CENTRAL ROAD RESEARCH INSTITUTE LIBRARY,
NEW DELHI-20.

FAUNER’ (W. L.).

Mastic-asphalt machines & tools.
Insdoe Trans. No, 1772,

Trans. from Uerman from *‘‘Baumaschine
und Bautechnik 1935, 2,
247-253 7",

5983

FILONENKO (N.E)& LAVRO (L.V.).

Investigation on conditions of equilibrium
at the Angle Al 0,

of the Triple system Ca0-Al 0, Si0
Insdoc Trans. No. 1397,

Trans. from Russian from ‘¢ Zhurnal
Prikladnoi khhimii 1950, 23, 1040-6.

5142
FLISTER (E.).
On bitumen-road tar-mixtures and
their analysis.
Inadoc Trans. No. 868,
Trans, from German from “ Bit. Teere,
Asphalt, Peche, 1952, 3 (7) 180-2,
3578
FRANCK (H.G.).
Adhesion improving agents for road
tars.
Insdoe Trans. No. 872,
Trans. from German from *° Bitumen
Teere, Asph. Peche 19533, 4 (2) 32-4",
3773
FRANCK (H.G.).
Comparison of the Aging constancy
of road tars.
Insdoc Trans. No. 1613,
Trans. from ‘ Bitumen Teere Asphalt
Peche und Verwandte Stoffe 1933,
6 (6), 185-87"".
5377
FRANCK (H.G):
Modern development of the research
on road tars.
Insdoc Trans., No. 667,
Trans. from French from ‘“ Rsvue
Generale des Routes et des Aero-
dromes 1953, (262), 16-49",
3320
FRANCK (H.G.).
On the stability against oxidation
of road tars.
Insdoc Trans, No. 1669.
Trans, from German from * Bitumen
Teere, Asphalte, Peche und Verw-
andte stoffe. 1954, §, 129-131",
5656

GREDE,

Simplified detormination of the elutriable
constituents of conerete aggregates.
Insdoe Trans. No. 875

Trans. from German from ‘¢ Zcment, 1941,
30, 470.”
3521
GARBER (M.R.) & VOLK (K.P.)
New automatic asphalt spreader
D-251.
Insdoc Trans. No. 1208,

Trans. from Russian from ‘¢ Mekhani za-
tsiya stroitol” stva 1950, 7 (12), 17-18."’

GENNARO (Pietro).

Simplification of the simplex method

and ealeulation with punched cards.
Insdoe Trans, No, 2047,

Trans. from Italian from * Tecnica ed
Organizzaztione 1954, 15, 8-15.”"

6966

GERMAN STANDARD SPECIFICATION.

Bituminous binding Materials for

road construction.

Insdoc I'rans. No. 1808 and 2362.

Trans. from German from ** Bituminous

Bindemittel fur den Strassenbau, DIN 1952:;;
5

GERMAN STANDARD SPECIFICATION.

Masses containing bitumen & tar for
road building & similar purposes.
Insdoc Trans. No. 620.

Trans. from German from original.
DIN 1955.
3389

GERMAN STANDARD SPECIFICATION,

Teosr ng of rocks, Woarability by
Grinding. DIN 52. 108

Insdoe Trans. No, 1810,

Trans. from German from Original
““Prufung von Naturstein, DIN 52, 108"’

968

GLEBOVSKAYA (E.A. & ZHAKHNOV) (A.A.).

Investigation of bitumens by the method of
infra-red absorption spectra.

Insdoc Trans. No. 1656.

Trans. from Russ'an from

*“Doklady Akademii nauk, USSR, 1953,
£ 3, 865-68

5677

30

Transport-Communications Monthly Review

GOMEZ (P.L.).

Clays in the manufacture of portland cement.
Insdoc Trans. No. 826.
Trans. from Spanish from ¢ Cemento
Hormingon 1953, 19 (227),
38-43 & (228), 70-74. i
3558
GROSSJOHANN (R.).

General demands of bituminous road

construction on the building machines.

Insdoc Trans. No. 1401

Trans. from Germon from * Strasse und

autobahn 1950, V. 1 20-22.”

5124

GUTTMANN (A)).

Composition and properties of

hard concrete aggregates.

I1nsdoc Trans. No. 873.

Trane, from German from ‘‘ Zement 1936,
25, 6571-577 & 588-594.

3772
HAEGERMANN (G.).
Bitumen-coated fine gravel as
aggregate for concrete.
Insdoc Trans. No. 1048,
Trans. from German from ** Zement, 31,

1942, 357-361 .
7467
HAMER (G.J.).
Concrete allowed with plastics.
Insdoc Trans. No. 2413
Trans, from (Dutch) from “ Cement
(Amsterdam) 1956, 8 (13-14),
327-330.”
7467

(C;ontmu ed f rom page 297)7

Highway nr. 7 and of the free-
way.

2. The clearance of the National
- Highway nr. 7 freed to the maxi-
mum by the substitution of a
curved structure for a skew struec-
ture and by the use of reduced
intermediate supports, each com-
posed of a single column,

3. Aesthetic considerations dictated
by a privileged situation.

The execution confronted the builder with

Any man who thinks he’s more

to a smart woman.

June 1960
HEIMBUCHEL (H.).
Design of the foundations of
roads and runways,
Insdoc Trans. No. 1453,

Trans. from German from *‘ Stragsen
U. Tiefbau, 1950, 4. 211-3. 248-50,
204.7 .
5144
HEINRICH (F.J.).
On the behaviour of bituminous substances

in Ultra Vio-eto light.
Insdoc Trans. No. 1612.

T ans. from **Bit. Tecre Asphalte
Peche und Verwandte Stoff, 6 (4).
118-119 ", From German.

5576
HEINRICH (F.J.).
Viskorbalance; amany sided and
practical apparatus for ascertaining
the flow properties of the
bituminous materials,
Insdoc Trans. No. 1614,
Trans. from German from ¢ Bit,
Teere Asph, Peche und Verwandte
Stoffe, 5 (4), 1954, 123-124 ",
5579
HERION (G.).
Evaporation and poly-merisation
of bituminous binding agents—

Statement of an ageing formula.
Insdoc Trans. No. 870.

Trans. from German from ‘¢ Bit. Teere
Asph. Peche. 1952, 3 (2), 36-42"’.

3686

delicate pfoblems :

— The complex shape of the form-
works ;

— The high density of the reinforce-
ments and cabling ;

— The high strength required of the
concretes.

The use of prestressed concrete provided
the solution to the technical problem. While
respecting the architectural character that
the Management of the air port was
anxious to give to this structure that will

in a sense form the entrance portal to the
new air port of Orly.

intelligent than his wife is married
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LIST OF APPROVED WORKS ON NATIONAL HIGHWAYS

S. No.

_CJ\

10.

1L

Job No.

2232-AH-7

2260-BR-
28A

2233-BM-4

2234-BM-8A

2236-BM-3

2221-HP-22
2222-HP-22

2223-HP-22

2250-HP-22

Name of work

ANDHRA PRADESH

Reconstruetion of a bridge at mile 117 of Hyde-

rabad Nagpur Section on National Highway
No. 7.

BIHAR

Construction of bridge in the 5th mile of Moti-
hari-Sagauli Road.

BOMBAY

Widening miles 98]0 to 107/0 of Bombay-Poona

Road, National Highway No. 4 to two lanc
traffic.

Widening of culverts on

Dolia-Bamanbore
Section of N.H.No. 8A.

Reconstruction of the sykes bridge with its appro-
aches-across the Tapti River in mile 141 of

Bombay-Agra Road, N.H. No. 3, in West
Kandesh District.

Seven works each costing less than 2 lakhs.

HIMACHAL PRADESH

Widening 6 ft thick to full width miles 830 to

84/2 of Hindustan-Tibet Road Section of
Narkanda to Rampur—N.H.No. 22.

Metalling and black-topping H.T. Road—N.H.

No. 22—Miles 30/0 to 39/0 soling and first
wearing coat.

Construction of cross drainage structures and
road side drains on Hindustan-Tibet Road—

N.H. No. 22—Section Sanjauli to Narkanda
Miles 38/0 to 39/0.

Metalling and Tarshing in miles 83/6 to 84/4 of

Hindustan-Tibet Road, National Highway No.
22 (Soling and first Wearing coat).

JAMMU AND KASHMIR
Eleven works each costing less than 2 lakhs.

32

Amount

(Rs in lakhs)

0.38

1.95

3.00

2.14

3.09

2.25

4.37

0.36

8.51
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8. N Job No Name of work Amount
- N0 ' {Rs in lakhs)
KERALA
12. 2220-KR-47 Improving Ernakulam Alwaye Road (from Erna-
kulam Municipal Limits to CK Taluk Bound-
ary) N.H. No. 47. 3.35
13. 2224-KR-47 Improvements to N.H. No. 47, Trivandrum
Quilon road miles 40/0 to 43/0. 4.14
14. Two works each costing less than 2 lakhs. 2.06
RAJASTHAN
15. Two works each costing less than 2 lakhs. 2.27
MADHYA PREDESH
16. 2228-MP-3  Widening of National Highway No. 3 (Agra
Bombay Road) Indore South from mile 15/8 to
mile 41 in Madhya Pradesh. 2.91
MANIPUR
17.  2229-AS)39 Cutting of Blind Corners on Palle! Moret Road. 0.50
MADRAS
18. Two works each costing less than 2 lakhs. 1.97
UTTAR PRADESH
19,  2225-UP-24 Raising and widening National) Highway 24
(Ghaziabad-Hapur Section in Meerut District. 23.23
20. 2247-UP-2  Construction of a diversion to byepass Tait
village in mile 794-795 of Bombay-Delhi Road,
N.H. No. 2 in Mathura District. 3.99
21.  2253-UP-28 Acquisition of land for byepass at Faizabad in
Miles 77-81 of Lucknow Gorakhpur Road,
National Highway No. 28. 0.39
WEST BENGAL
22. 92249-BG-2 Flood damage repairs (caused by the floods of
' Sept.-Oct. (1959) to G.T. Road N.H. No. 2
within Bardwan Division from mile 53} to
1494 9.30
23. Two works each costing less than 2 lakhs, 0.74
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COMETS
carry in 5 trips what others
would need 7 to clear”

QNEERING €O

\” " o
U (-
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*“FoR THE Madras Harbour Job we shall need upto 500 L g;itmggls l:‘kc tl;is Stl;g":'nm:ﬁ’;
: are the most wan
bh'xe meta) a day. All this has to be moved from in over 50 countrics in the world. Every
ies a1 Pallavaram to the Madras Harbour 15

&y Since a lorry can make only a limited
's*a day. thelarger the load it can carry,
Nfiical it will be for us. That is why we

6 haye A¥hok Leyland Comets in our fleet.

(o They carry:in Sripsjwhat others would need 7 to clear,

We saveﬁ‘ﬁ : Paintenance and overheads too.

.4fone so far!l”

vehicle is built to exacting standards of
precision and craftsmanship

"The Forward-Controlied Leyland Comet
Chassis is designed specially 1ovcombme
large body space with easy handling. The
quick starting, long life Leyland Daesel
engine, with its high torque output com-

ines pulling power with remarkably low
fue! consumption. The Ashok Leyland
Comet is the only 7% ton payload chassis

made in India.

L E Y I. A N D co M E T * precision bullt to give lasting service o

ASHOK LEYLAND LIMITED, Ennore, Madras '

VALLIAMBALAM ROAD~212" Shetcrety

ming Mexphalte 30/40 R vk

oL
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