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Paper No, 185

« GLOSSARY OF HIGHWAY ENGINEERING TERMS
AND HINDI EQUIVALENTS”

By

Tug Srrcivications & Staxparps CoMMUTTEE OF THE INDIAN
Roaps CONGRESS

[Following precedent, the recommendations of the Specifica-
fions & Standards Commiltee on * Glossary of Highway
Engineering Terms’ are published in the Joumql.. Mem-
bers are requested fo send their comments i writing by the
31st March 1956.]

For purposes of easy reference, the terms of the Glossary
have been grouped into eight Sections. Sections 1, 2 and sub-se?
tion 3.1 were presented to the Congress as Paper No. 1467,
Sections 3.2 to 5.2 were published a8 Paper No. 1701, and
comments of members invited. The present Paper deals with
the following Seections:

SECTION 6. Plant and Machinery
SECTION 7, Traffic

7.1. General Terms

7.2. Signs and Directions
SECTION 8. Miscellaneous

 Sinoce the publication of the above mentioned W0 Papers &
committes appointed by tbe Ministry of Eduesation, Government of
India, have compiled aquivalents in the national language,.Hmdx,
for all the terms included in the I. R, C. Glossary of Highway
Eagineering Terms. The Ministry of Eduocation have now
requested the Congress to give wide publicity t0 the Hindi equi-
Yalonts snd have ssked for comments on their suitability. Aocoor-
dingly, Hindi equivalents also have heen given for Sections 6, 7
and '§. An appendix to this Paper contains the terms already
Published in Paper No. 146 and 170 and their Hindi equivalents.

— I

% Journal of the Indian Roads Congress, Volume X1V-3, December 1940,
t Jourual of the Indiau Roads Congross, Vohnne XV1iI-3, Jonunry 1954,
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SPECIFICATIONS & STANDARDs COMMITTEL ON

Members are requested to gi i
give their comments on the defini-
;)en% (1):‘ dtiahz qﬁiﬁfeggsw pullgl;l;lhedl,1 as well as on the suit.a.?oi‘lliebyn;f
. . ey have any other Hindi i
}u;:ent Ii?lgmn&l langua.ge? terms to suggest? in place :)Ifuiilg rez\‘ggg
:nts published bere, their suggestions will be most welcome, All

omments and suggestions sh i
2oads Congress by the 31st ﬁafgﬁ(llgg%?‘ch the Secratary, Tndian

To facilitate reference to published literature, as classified in

libraries, Univers i
| al Decimal Classi i
given, wherever possible. fleation numbers have beon

I'he Use of terms given within backets is deprecated

SECTION 6-PLANT & MACHINERY

qw T amAd

wg—b
Defini- | U. D- l) THRM ‘ DEFINITION
60,01 ANGLEDOZER * A tractor on the front of which
: is mounted a suitable blade
v S0 which can be set obliquely
to the line of advance.
60.02 ASPHALT A complete mechanical equip-
PLANT ment for the processing of
IRWET 4, asphalt.
TERIE AT
G003 625.8.088  BATCHING The mechanicalequipment for
~ PLANT measuring, either by weight
afan @i, or volume, the quantities of

- different ingredients  re-
T quired to make up each
complete charge of a mixer.

60.04 6u5.8.086 BULLDOZER ** A tractor on the front of whilch
y is mounted, at right angles
g3 S to the direction of advance
of the machine, & wide
blade of suitable shape,
which can be raised oOr
lowered.

" * The oquipment is used to push waterial to vne side of the machiuc.
he word “ Angledozor ” is also used for the oquipment which, who

rar.ll;j: uted on a tractor, constitutes a complete machino of the type stated
ve.

b *% The equipment is used for pushing material forwerd, The word
’ulld‘ozer is used for the equipment which, when mounted on & tractor
constitutos a cumplete achine of the type stated above. B



246

SrECIFIcATIONS & §p

ANDARDS CoMMiTTEE ON

l)eiixxi- ]
tion No, I No.

60,05

60.06

60.07

60.08

60.09
60.1¢0

60.11

I TERM

Lo ‘ DEFINITION
BUSH T e
HAMMER 1, A. light percussive ma-
- chine, usually driven dby
Qi compressed air and held in
(:{)‘ﬁ{%ﬂ?r, hand, for removing the
CEUR Gl g outer skin from concrete
and the like, thus exposing
the aggregate.
2. A tool used for giving ©
type of surface on stone
CAULDRO masonary,
N
. An open vesgel for heating
(4 tar or bitumen.
CONGRETE .
FINISHER A I?ll(}',e wooden or metal tem};
S ate, or flat band, whic
*ﬁ!amtas may be either manual of
Power operated, and used
for the purpose of floating
Or smoothing off large con:
orete surfaces as & conti-
Huous operation.
CONGRETE (See Float, 60.19)
. PAVER A ooncrete mixer capable of
mh( moving on crawler tracks

Or rails and provided with &
00m and bucket for depo-
Siting the concrete in the
Tequired position for @

GORE bRy Pavement,

&Y, Lie Ag’:‘"’?l‘{. apparatus uscd for
. deting cylindrical speci-
-(:RANE Wens forgtesx;sl.n retep
*A, iﬂ\] A imachine for hoisting, slew-
lng and lowering heavy
CI}F‘?‘WLER Oads,
. ACK A devige, consisting of an

oo oy

ndless chain of plates
. plate
:hleh bear upon the ground,
vszq n place of wheels 08
®hicles of equipment, in-

tonded for traversing 80

w

g '
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coofd | UD- G TERM DEFINITION
60.12  625.8.088 GCRUSHER A machine for breaking stone
Qf%«!ﬂ or similar material to suif-
able smaller sizes.
60.13 DRAG A machine, usually dragged
and used for scraping off
e ar g and levelling irregularities
during the construction or
maintenance of roads.
(See Grader, 60.22)
60.14 DRAGLINE * A machine used principally
EXCAVATOR  for excavating below the
N |l level of the machine.
60,15 DUMPER A vehicle for transporting
YT material, so designed as to
be capable of discharging
its load by forward tipping.
60,16  A25.80%6 ELEVATING A machine equipped with a
GRADER scrapper and  elevating
afts attachment to discharge the
loosened material into vehi-
cles for transport.
60.17 ELEVATOR An appliance for raising
material from one level to
3‘?6]‘&6, another by means of an
veatfas endless belt or & ochain of
buckets passing over rotat-
ing drums or gearing.
60.18 62358087 EXCAVATOR** A power operated digging
afs machine, ususlly mounted
on crawler tracks.
60.19 FLOAT (a) A flat-faced wood or metal
T . hand tool for spreading or
ter, 3¢ smoothing mortar, mastio
AT AT
(Conid)

* It oconsists of a bucket sus
towards the machine.

pended by ropes and filled by béiné dragged

** Tt may be fitted with various attachments for different methods of

" exeavation,
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SPEOIFTGA’I‘IONS & STANDARDS CoMMiTTRR

ON

Defini- EULD, (.
tion Na, ' No.

60,19

60.20

602}

G0 22 625 8,086

£0.23

60.94 625,8,085

TERM

FLOAT ‘onid.)

q@, g
RIAT FTar

GAUGE ROX
HIT 3§55
GRARB*

e

GRAI)ER“
DLy

GRITTER

INQ Mz

HAND
RAMMER

34z, qmy

* Th
bucket is bein

* Tt is uged f

© Jaws or teeth are desi

& lowered anqg to
bucket ig being raised.

spreading looge materials,

80 ag g rotai

DEVINITION

road materialg or the like in
Plastic form.

(See Conerete Finisher 60.07 )

(b) To produce a smooth sur-

face on materia)g in plastic
form.

A receptacle for measuring
materials by volume.

An attachment, fitteq to an
excavator or crane, consist-
ing of 4 8plit and hinged
bucket, suspended from 4
Jib and fitted with inter-
ocking curved jaws or tecth.

A Machine, either self-propel-
led or towed, having a blage
Within the wheelbage.

(See Drag, 60.13)

A mephanical device for seat.
tering uniformly g  ghin

covering of gri, sand or
shingle on the surface of 4
road,

A heav

Y wooden or metal
block attached to g handle
which ig raised vertica))

by hand and allowed to fall
for the bBurpose of compact-
ng loose material or fop
beddmg Paving material,

g\

ned g
close

dig into the materia) when the

n the material while

or shaping s subgrade, certain types of roads or fop
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(o)
Defini- v p-c [ TERM f DEFINITION
tion No, 0. :
. HEATE; A tank or container eql_npped
%02 ler) with means for heating tar
a::;i * or bitumen.
i i Is having
TING A light roller with rol ) 8
00.26 ,NRDOELX}{ER projecting teeth for 1mpresd
INDENT sing a pattern on a roa
ROLLER surface,
A QT f
i d for
JOINTING A special float sh:g[;:es or
60.27 TOOL rounding the t
- ABRISING freshly placed concrete an
TooL road slabs.
NS FEAIST .
movable stage carrying a
60.28 JueRo Anumber of rock drills, for
w3y use in tunnelling.
i drill
A heavy bar, chisel or
00.29 TUMPER worked either by ha.ndfgr
HIIE, WA by means of a hammer, i;r
drilling rock preparatory to
blasting.
wer-driven mach?ne., usu-
60.80 Ml\}?f(ll?éRNmAL Aal.)l(;y t;)ort;a.ble, consisting of
suitable mechanism for yhe
Asftat fors purpose of mixing materials
such as concrete, asphalt,
tarmacadam, ete.
5 5 -driven machine in
60.31 625.8.085 M}%Xﬁ;{NggAL A é)&\:ﬁl‘a wolght is lifted atli)ld
llowed to fall upon the
aafidt g, ?na?terial to be compacted or
qras bedded.
. ing &
A mixing machine having
0082 PAB;B;;::‘ shallow open-topped drum
FaT

i t a
or pan rotating abou
vertgcul sxis, and a paddle,
whereby the contents of the
drum are mixed.

211
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Se
PDPECIFICATIONS & STANDARDS CoMMITTEE ox

]?eﬁni- U.D.¢
tion No, No. ‘ TERM
60.33 PICK OR
PICK-AXE
Tt
60.34  625.8.086 PLANER*
AL Tor
60.35 PNE
UM
TYREDS O
ROLLER
ANIH-T19T
AT
60.36 POWER
SHOVEL+
AvitaY Fsay
60.37 PUG MiLL
Bt fasrs
"60.38 RAKE
LS
60.39
ROAD HEATE
(Road Burn(f;-l;
VYT Ay

DEFINITION

A double-headed curved tool
attached to g long handle:

having both ends pointed or

one pointed and i
hop one chisel

A machine fitted with cutters
apd used for removing

irregularities from b -
surfaces. tack-top

A roller havin
g two axles
each of which are mounte(;n;

number of Pneumatic-tyred

wheels,

A type of excavato

Y Power and

pally againgt a b
of materia)

T operated
sed prinei-
ank or face

A:;;:{cil:]igne f:r grinding and
wet materjalg
as clay, morgar ete. fich

A long handleq
Projectin t
h&ndlinggl,oo:

tool with 1on
eth  ugeq for
© Mmaterialg,

* The process is usually precedeq h

. **Itis towed by a
Increased by the addition of ballagt

+ The diggin

g bucket is ajt
a .
forced upwards through th Aeart}f}fyﬁi ::(v)va rigid arpy and ig
'RY from the a
m

tractor and is us

5\

softenj .
oning the surface,

uall :
¥ (,apable of having its wej ht
= gh

Pahle of being

.

aching
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Defini-

tion No.

U.D, C.
No.

TERM

E DEFINITION

60.40

60.41

60.42

60.43

60.44

60.45

625.8.084 ROAD ROLLER A towed or

625.5.086

625.8.086

|IF VST
qEE FIX
AR S L

ROOTER
RIPPER

grgfas

SCARIFIER
IqIIH

scoor

ST

SCGRAPER

graN-agia

SCREED

qqat

power-driven
machine having smooth
rigid rolls for rolling and
compacting road mniaterial.
The approximate weight of
the roller is usually stated.

A machine mounted on wheels,
capable of being towed by
a tractor, and having one or
more tines which are drawn
through the ground for the
purpose of loosening it and
for pulling up roots.

An independent machine or
attached apparatus used for
scoring and looséning the
surface of a road to a uni-
form designated depth.

A machine consisting essenti-
ally of a bucket or shallow
container with a cutting
edge, designed to excavate,
load and transport - over
relatively short distances,
and dump the material so
collected.

A machine mounted on wheels -

congisting essentially of -a
large scoop, with a outting
edge, designed to excavate,
load and transport over
relatively short distances
and dump the material so
collected.

A strip (one of a pair) usually
of wood or metal used as a
guide for striking off or
finishing & surface to &
required form..
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S &

Defini- | U. p.
tion No. No. TERM DEFIN
N CFINITION
60.46 25.8.0 EPS FOOT 4 porr o
625.8.084 Slﬁ%ﬁ%f{om‘ A roller usﬁia,ﬁT* 4, hav.
) ’ Y towed, hav-
Ing a sing] i
35":53 f}g( . is moun%e?l a;lecy(i?n(;v}lmh
I er
9yhpders studded with prgl-‘
e " Jecting feet,
II?(?I:IFHING Andiroxfl tool used, when heat-
ed, fors i
Tfeqar faces andm:;:ﬁg:gg tlt;he' ints
o in asphalt, > Joints
. SPRAYER An equj
quipment for distpibyti
T uid materialg as al, lg;llgl
either by gravity or pressure
e . over a road surface, °
PREAD
. . ER A machine mounted on wj
am% wgita, for d.istributing whiv;,e e
€T At :;r?gs&t;, loose material ov:;
60.50 N
SPREADI i
e NG 4 machine or appliance wh; h
receives road i o
f‘w% IFG spreads it ip :nna.tzl;:eal i
. - uncompacted layep " but
PER A |
wooden
i boaen or metg] template
be r fr.a,me, manya]]
or dn}echamca.lly Operat,
sofidaf?ir subpe and coid
052 Ng surfaces )
TANDEM .
ROLLER A road roll
"i‘:g-q o more rol| e!(;fh: o ‘tw0 I
% T 6131 Bame Wigproizli?ately
ee;’n% the other go t?:;?s
on the Perate iy Buccession
oth. Same track Unlesa
o r:vme stated, it ig im
hat the machin
53 TEMPLATE two rojlg. ® has
A fullesi :
- 8ized mould, paty,
ragae shaped to Servgr:soz
guide in formmg or testi
contour or shape, "
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poting- | U.D. C. TERM DEFINITION
60.54 THREE-WHEEL A road roller with one broad
ROLLPR roll on the front axle opera-
fram qax, ting on the middle of its
track, and two narrower
ﬁ-[qfé‘qr T rolls on the rear axle opera-
ting on the sides of its track,
60.55 TIPPING A vehicle fitted with a body
LORRY which is capable of being
&3 raised at one end and/or
TS B sideways in order that the
contents may be discharged.
60.56 TIPPING A truck running on rails and
WAGON fitted with a body which is
5 pivoted in order that the
S et contents may be discharged.
60.57 TRACTOR A  self-propelled machine
a T carried either on crawler
Fz tracks or on wheels, inten-
ded primarily to exert a
powerful tractive force for
towing other machines ‘but -
often capable of serving as
a mount for other equipmen
(e. g. bulldozer, winch etc.),
the combination forming a
self-contained unit.
60.58 TREEDOZER* A tractor on the front of which
STUMPER is mounted a blade special-
qf%,[q ly designed for felling trees
W™ and uprooting  stumps.
60.59 TREMIE A cylindrical tube, funnel
g, T shaped at the top, used for
' =

—

depositing concrete in water,

* The word *‘ Treedozer * is also used for the equipment which, when
mounted on a tractor constibutes a complete machine of the type stated

above,
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X N + o TR ¢
SPECIFICATIONS & STANDARDS CommiTrry on

defini- - U.D. C. | e
:)_n_‘\’?”) B SO' | KRM DEFINITION
10.6 ¢ O T -—»w
30.60 r%?g((;]}?p\ A self-propelled power opera-
Lo ted machine for digging
T g trenches,
30.61 VI}?&{\L'%IKIG A roller, eitber power-driven
’ or towed in which the roll is
T CI@T sub]c}cted. to mechanically
applied vibrations.
W.62 ' AT i
0.62 VIBRATOR A machine which compacts a
TR layer of freshly mixed con-
crete by vibrations.
.63 WEIGH-

iR A butch}n_g plant in which
quantities of different mate-

WAt aieang  rials

. are measured
weight.

SECTION 7-TRAFFIC.

Fg—1 Al
SUB-SECTION 7.1 GENERAL TERMS

TqEeE—T1 qrare gegrast

Defini- U.D. C. TR
tion No.|  No. TERM

DEFINITION

ACCELE-~
71.01 RATION LANE

|y at

71.02 BOLLARD

AT,
Tl T

71.03 : BRAKE*
EFFICIENCY

e Rl

BRAKING
71.04 DISTANCE

a% g

71.05 BRAKE RE-

ACTION TIME

% afxfEman
Hrd

71.06 CAPACITY
qga TR

An additional traffic lane to
enable a slow moving vehi-
cle entering a major traffic
artery to increase its speed
to the rate at which it is
convenient or safe to merge
with the through traffic.

A substantial post to define
the position of a refuge and
to prevent vehicles over-
running it.

The ratio of the effective
braking force to the mass of
the vehicle expressed as a
percentage.

The distance traversed by a
vehicle between the point at
which brakes are applied
and the point at which the
vehicle comes to rest.

The time lag or the brief in-
terval between - the psrcep-
tion of danger and the
effective application  of
brakes.

The maximum number of vehi-
cles that can pass a given
point on a laneor & carriage-
way during one hour under
the prevailing roadway and
traffic conditions, without
apreasonable delay or res.
triction to the driver’s
freedom $0 manoeuvre.

* A 100 percent effiviency would give a deceloration rate’ of 82.2 ft,

Pér sec. per sec,
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ATIONS & STANparpy C()MMI‘FTEE 0N

Defini- . D, ¢ o
ti;’;lg}@ No. ; TIRM ? DEFINITION
— Mﬁywwww‘—%ww B e
71.07 Z?gliél;}gﬁ\%b An  island  that canalises
N t;afﬁo. 8% a grade intersec.
457 gig tion inte definite paths of
travel to engyre safe and
orderly movement,
71.08 COié‘éggé»ED An approach from a highway
. ’; to _abutting property, the
ﬁq’z(s(a ez Siting of whieh is subject to
certain restrictions,
71.09 COFVOY Vehicleg in motion that main-
] ain g bredetermined order
and Spacing in g group,
.10 DECELERA. An additiona) traffic lane to
TION LANE enable & vahiole to slow
AT WA down, after i has loft the
Stream  of fagt moving
traffic, to o speed which is
safe for a1y subsequent
manoeyyre,
71.11 u%:r;\‘zg}\ggl . The numbep of vehicleg, per-
G) ON8 oy animagjg Passing per
TS RAG S (c unit length of the Carriage-
_— way at g Specified timg,
42 DESIGN SPRED The Waximum gy speed
Eﬂ%ﬁ"lﬂ‘ AN asaumeq for the design and
correlation of the Physical
eatures of 4 hig way that
‘luences the Operation of
71 Vehicles
A3 iai
D?;ES’IS{)ONAL S&%e(gs Channelmmg Islang,
faaam iy '
7114 DIVERGING The  gividin of a single
ﬁmqq Stream of traffic into sepa-
- DIVIDE rate stream
’ D i
HIGHW,.y A Toad on which trafiic in one
- direction of travel ig S6DA-
ﬁanzﬁa Q%7 rated from gy, in the
ey OPRosite  direction by a
mediag strip,
‘\

A
RMS
(iL098ARY OF HiGERWAY EncIiNgERING TE
FINITION
Defini~ ' u.n. o, g TIERM DEIV -
tion No, No. ) ,____-,,mﬁ —
| o ¢ Vehicular traffio circ
e G}'{%ﬁ'}gg{g ime diretatloni :&t::g :Bc?:
ral island or s
A et traffic rotary.
atd, |l
2 . he distance from the front
T HEADYAY T : vehicle to the front z:a
(ﬂﬁﬁ‘ aﬁ) @’ ane ahead in the same
(At w) TFEAT lane. t
i tw
intergection layou
T HI(‘GRHA%%Y Ar;u;rmits crossing mlanc
SEPARATION vres at different levels.
Rias faaraa
m‘l The distance ‘e;v::egnii;
T i ehicle movin '
WDISTANCE Zpeed during perception
¥ {\ﬂ’, brake reaction time,
fAwsnac o
i ge
The converging of se
e FLURGING streams of traffic int
Frman single stream.
ich i elled by
Traffic which is compells
T2l ONﬁﬂ"%fC regulation to flow inone
. fqm direction only.
L
N ffic at &
Maximum flow of ‘traé  of &
e PRAX TRAFYIC place for » specified p
ﬂﬁﬁﬂﬂ of time.
g ' .
N A transverse strip of oax"‘r(::gs >
.2 PEDESE%&?} way intended for %e’
- ;:;S) q ans crossing the road.
g
( EDESTRIAN A raised safety zone
2 F ISLAND (See 71.29.)
7@ A

© 3
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STANDARDS Commrrren on

Nefini- !
i U. Do, §

tion No.  Ne" . THRM DEFINIT
e el SFINITION
7] (331 o o
) e e
Pﬁf{‘ﬁféPT'lON The time tak
‘ 3 e aken by the driver
P ° vehicle in" motion to
tf;;:grehtend a danger before
g to take idi
o oying avoiding
REFUGE*
il AI; g,;::. fneagh % junction get
or the exclusive
b § v
of bedestriang crossin hl}ie
carriageway, ¢ the
71.27
RELATIVE
SPERY | The rate of o

onvergence of twe

vehicles ;
gr&a e Pope gﬁ{s ag they approach g
. i potential collirion.
INTRRS K. A road junction lgi
TION govement of trzitle{)lilr? rxfOP
irectio ol
qﬁm , oot n round g contral
. TR Aty
4 SAFETY ZONE 8§
- i ame a8 Refuge, 71.26,
.f SHUTTY,
TRAFF?C Trigﬁg constrained o flow
. in one {; i
m&a i&g’ then in the Oﬂ'i::“écmnn and
- g qramg
. SIGHT
DISTANCE The distance
:fér e surface a4 v;l)qng oo Joad
;-Qﬁ' 2 o 8% ith & drive
b xslblhty of an ob; i
s 1Ohary op movin P
Pecifieq height a,bg’ o
. SKtDDING carrxageWay. ove a
DISTANGy ~ The distanee required
gz iﬁ; 8 vehicle 4, reste v:? oring
N ] iﬁ wheels locked un h a.!l
et ed conditiong, o Eeci-
* Usuall

. Y it is prote
6
Rigns as to he slearly visﬂf?f;l’ator i
a
ey

(LOSSARY OF Hignway BEnuixesrive TurMs 259
Dafini- , o
tioilﬁi,.f “'53;? ; TERM [ DEFINITION
e s |
71.33 SINGLE-LINE Traffic constrained to move-
TRAFFIC ment in a single direction in
uifFas qar- a traffic lane.
am, giRas
e
1,34 STOPPING The distance travelled by 4
D;S'I ANCE vehicle from the time a
LA danger is comprehended by
WA the driver, to the actual
stop i.e. the distance fra-
velled during perception
time and the brake-reasction
time plus the braking dis-
tance.
71.35 TRACKING () The act of driving vehi-
HAF T A cles one behind another in
’ approximately the - same
Wt qgar track.

(b} Longitudinal depressions
or markings on & road sur-
face caused by the passage
of vehicles following appro-
ximately the same path.

71.36 TRAFFLIC Vehicles, persons, or animals
travelling on a highway,
arqrard, a&*ﬁ considered collectively.
7137 TRAFFIC A central island at & junetion,
CIRCLE having a ciroular or an oval
@A ye,  shape.
kT a%
71,38 TRAFFIC Same as Density, T1.11,-. - -
CONCGCEN-
TRATION
(ararang) war
TRAFFIC QUT The inter-ssction of two

71.38

%@ﬁﬁ‘(ﬁma

streams of ﬁraf}ﬁ? ;hen oir-
oumstances precinde Weav.
ararata 8t g B

L1
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BPECIFICATIONS & St

ANDARDS COMMITTEE ON

tli)(ﬁfill\}i- U.D.c . !
1 ‘ T
H »o,» ] ,,_&_Nj - IM DEFINITION
71.40 TRAFFIC “""*:‘"* -
AN A gvﬁliZhwvivqflh off lca.rri&gewa.y
il safely accommg-
RICIC G i g dalte a single line of vg;:;-
svu_ ‘;&1 trafﬁc. Usua.lly the
121 o varies from 10 ft ¢o
71.41 VOLUME iy
(TRAFFIC) 'Pi%nguff nimaricles, per-
qfamm given poizi? ﬁ:lioa?; s;ing :
I u
(ararar) & specified period of timgl.ng
o .
74, s traffic moying 1o gl of
general dimg o the samo
Plished by ol 8ccom-
. . ) diverging y merging - ang
71.43 T WEAVING Th '
' ¢ AREA © area of a caypj
A whi ) Tlagewy,y i
qqa éﬁ’ iﬂr% ich weaving occurs, yin
g L
71.44 WEAVING!
N AN
DISTAIEI’(:F.-‘ The length of 5 -
FIAF FQ, & ’ between 4 o goway,
. iffﬁ‘ﬂ% routes gp acent rygial
W section, in yhign Y, Htor-
. ocours, ich Weaving
1.45 wlllséxb}rmc Sam
ENGT € ag avi
H . Thag, Weaving Distan g,
97 3, g
1 g0
71.46 WEAVING .
SPACE Same ag

TR, g
&3

Weaviug Area, 71.43

\\

S$ECTION % —TRAFFIC
qT—7 rarad

SUB-SECTION 72 SIGNS AND DIRECTIONS

IT g —71.2 FFA AT PR

Defini-

tion No,

72.01

72.02

72,03

72,04

72.05

72.06

72.07

72,08

72.09

U.D.C.
No.

TERM | DEFINITION
[
ADVANCE A sign that gives prior direc-
SIGN tion, warning, or guidance
gé a¥a to traffic.
CARRIAGE- Marking by means of studs,
mf‘g MARK-  white lines, etc. on the sur-
face of a carriageway for
AR \%I:g the control, warning, guid-
ance, or information of
traffic.

CAUTIONARY A sign indiceting to traffic,
SIGN usually by means of appro-

JarqH &I priate symbols, of their
approach to a place where
caution is required.

DIRECTION A sign indicating the direction

SIGN to a particular locality.

far e

INFORMATIVE A sign, other than that of
SIGN prohibitory, mandatory, or

g9dt a%a warning significance, for
= the guidance of traffic.

LANE LINE A marked longitudinal line,
other than a centre line

e separating two traffic lanes.
MANDATORY A sign indicating to traffic
SIGN an obligation to comply
T SR with a statutory regulation.

NAME-BOARD A plate or panel giving the
ATA-9Z name of a road, bridge, river,
) town, or village, etc.
PROHIBITORY A sign indicating to traffic .
SIGN that the use of a highway

afavyg @ﬁiﬂ, by a specified class of traffic
. is forbidden or restricted.
aArdy G




262 PECIFICA” ‘ 3
_ SPECIFICATIONS & STANDARDS CoMmirTei oN

SECTION 8-MISGELLANEOUS

Defini- | U, b, ¢, - ge—8 fifyg
ilgn_No | No. TERM DEFINITION 5
. o efini- | U, D, C.
72.10 ROAD SIG } tion No. } No. 1 TERM PRRINETION
N ) GN A device mounted on a fixed
if'.\:ﬁaﬁ m,. ?:; El?gt?c?rlzl s(l;fppat');t itgsgggl 80.01 BLEEDING The exudation, a8 & viscous
T S o or Lol varn: (stwcm) feamr B of e 1 e
ing, direction, or guidance - .
to traffic. 80.02 BRAKING A i '
: - : - coefficient used as a measure
72.11 1{(134\ j\ 11 {FK i A sign indicatsing,d by moans Eggﬁx]%E%%* of the resi?tgﬁce of 9; 1v;vheel :;io
. of a number, a device, or a forward sliding on the road,
g e colour, the course of a par- 3% 4= YNi%,  and to the condition where
ticular route. A TS gqﬁm brakes are applied to a
72.12 TRAFFICS . wheel having forward mot-
STGNAL A device for the control, jon only.
f :mli;[gmg or guidance of
FIARA (TS raflic.
iﬁfﬁ %ﬂﬂ‘&? 80.03 BULLING The enlargement of the bottom
N A s of a drilled or jumped hole by
72.13 TRAFF s . y joining a small charge of
F ‘1;:::1(,1\1 Same as Road Sign, 72.10. explosive.
LA 80.04 CORRUGA- Approximately regular and
; ] TION like deformations on
72.14 w ; S , taubi N wave li ns ¢
sﬁ}lél\&m(, a'x;%(-)%as Cautionary Sign, e, are 8 r;',)a.dl,. transverse fto its
' centre line.
AR &R 80.08 CRAZING The cracking of a surface into

* I .
t tay he operated manually, electrically, or mechanically,

80.06

80.07

80.08

sefy  small irregularly shaped
(q::;:ﬁ) contiguous areas. o

DRILLING The process of boring alhole in

a material with a tool revol-

;AT FUA [y by a suitable mechan-
FLAT ism.

FAT SURFACE A smooth patch on a black-

top surface due to the excess
o ag of binder. . '
FUSE Combustible material in the
qaftay form of a cord or a flexible
tube for igniting blasting
charges.

* Tt is expressed as the ratio of the horizantsl force in the plang
the wheel to the load_on the wheel. eamas fores plane of
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Detini- | U.D. ¢, | -
tion No, J No. | TERM
80,00

!
| DEFINITION

V

HAIR CRACK  Ap irregular, fine and shallow

qred, ﬂ@ﬂ TUT crevice or fissure on the sur-

80.10 JUMPING

T

80.11 OVER BURDEN

ST

80,12 RAVELLING
(Fretting)

EPEC

STDEWAY-
80.13 FORCE CO-
EFFIGIENT *

A-gd iR

SKID-BRAKE
80.14 PAN

3%, TERT

face of a material, like con-
crete, indicating that the
material has fractured.

The process of sinking a hole
in the ground by means of a
long steel rod worked up
and drawn by hand (as dis-
tinct from drilling).

(a) The soil or the superficial
material overlying deposits
of rock, sand, or gravel.

(b) The material above a
specified level inthe ground.

Disintegration of a road sur-
face due to loss of bond
between aggregate particles,

A coefficient used as a measure
of the resistance of a wheel
to skidding on the road, and
applied to the case where
the wheel is free to rotate
but has sideways as well as
forward motion.

An iron shoe or a wooden
block or other device to
enable animal-drawn carts
to travel on steep gradients
without the risk of sliding
back or forward.

* Tt is expressed as the rati
plane of the wheel to the load on th

0 of the force at right angles to the
© whoel,

GrossarRy oF Hieaway EnxcINEERING TERMS 265

(efini- ’ U . ¢ ! TERM { DEFINITION
80,15 SKIDDING* The motion of a vehicle with
its wheels locked on a road
f?r.a&'ar surface.
80.16 SPIT The depth of earth pierced by
%ﬂ’ the full length of a spade
blade.
80.17 SPITTING The ignition of & safety fuse
which is accompanied by a
gwnar slight puff of smoke and
sparks.
80,18 SWEATING Appearance of moisture on a
e surface like aconcrete, stone
T ete. '
80.19 WEAR Deterioration in, or diminu-
tion in the thickness of, a
faant road surfacing by use.
80.20 WEATHERED Partly dgcomposed or other-
. wise effected by exposure to
sagfin, S weather or other natural
gﬂt causes,
80,21 WEATHERING Partial decomposition and/or
" ohange in colour at the sur-
NI, HsA face of a natural or artificial

material due to natural
ocauses,

* It may be either longitudinal in the direction of motion of the
vehicle or transverse, and is brought about by the application of a brak-
ing force on the wheels greater than the product of the mass of the
vehiole multiplied by the coefficient of friction between the tyres and the
road surface. ‘

4



266 SPROIFICATIONS & STANDARDS CoOMMITTEE ON Appendix

Grossanry or HicBWAY ENGINEERING TERMS HIGHWAY ENGINEERING TERMS

sos { —— T . ¢ -
ARG \ TERM DEFINITION QT‘T-iiﬁﬁquTﬂ N=T1SH
SECTION 1
80.22 WHEEL-RUT A longitudinal depression or og
qQiEgA &Y &g groove on & road surfaoc; g% |
[o)
vehtclos Tollamioe mparoxi- HIGHWAYS GENERAL, CLASSIFICATION
mately the same path. o -
[Same as Tracking, 71.35 (b).} HI-RIAT=T aTH0]
TEﬁni- . . . l t
— © tion Terms Hindi Equivalents
No. *
—
11.01 BLIND ALLEY g+ It
11.02 BRIDLE PATH AT 9T
11,03 BY-PASS ROAD gt |EF
<
11,04 CARRIAGEWAY 1 AT »
11.05 CART TRACK M KT UQAT, SHITIEAT
tCIRCUMFERENTIAL HIGH-  qftfir g&a a1
WAY
' CIRCUMFERENTIAL ROAD  Qfeft |+
11.06 CYCLE TRACK qighka wear

11,07 DISTRICT ROAD, MAJOR  [{&¥ &) &7 Q%
11.08 DISTRICT ROAD, OTHER {33 #Y o179 §EF

11.0Y DRIVEWAY qard anu

11.10 FIELD-PATH queedt, @al 3 .

11.11 FOOT-PATH q9g

11.12 FORMATION WIDTH AqiT iﬁg‘%

11.13 HIGHWAY geq At

11.14 INTERSECTION S

11.15 INTERSECTION, FLARED %ﬁgt aﬁtmr

11,16 LANE wat

11.17 LIMITED ACGESS dfaa wfanaa gea am
HIGHWAY

& 18 LOOP ROAD 17 A%F

* As given in Paper No. 146 and 170.

t Terms without definition numbers have not been defined in Paper
No. 146 and 170.
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1}.19
11.20
11,21

11.23
11.24
11.25
11.26

11.27

11.28
11.29

11.22
11.30

11.31
11,32
11.33

SPROIFICATIONS & STANDARDS COMM[’ITEE ON

MOTORWAY
NATIONAL HIGHWAY
PARKING PLACE
RADIAL HIGHWAY
RADIAL ROAD
RING ROAD
RIGHT-OF-WAY
ROAD
ROAD LAND
(Right-of-way)*
ROAD MARGIN
ROAD SIDE¢
ROADWAY

SERVICE ROAD

STATE HIGHWAY
STREET

TRACE

TRAFFIC LANE
TOW PATH
VILLAGE ROAD

e ———

* Use of thiy torm gg syuou.); »
+ Synonymouu with road 1ng,

e

Tgin.

HTT ANy
N7 guq gt
mH wqe
Psar gea ar
sy quw
T QY%
At frwTe
s
Tywi
(mratfrwre)
q]EF A gz op g
VYT & 0z g7 fFarg
Y, Q¥% qy

fisa an, gy
|/g%

ST g&g ey
ART-QYF,
ity

RISICIC R F i

47 oy,

(nis %1) nfiae

21.01
21.02

21.03
21.04

21.05
21.06
21.07

21.08
21.09
21.10

’ ‘ 2649
GrLossary or HicEWAY ENGINEERING TrrMS
SECTION 2
geg 2
PRELIMINARY OPERATIONS
grfeas AT
SUB-SECTION 2.1 LOGATION
F9E0T 2,1 Farq frako
ALIGNMENT iqa, w|iRA & d
ALIGNMENT POSTS, PEGS gy {@a &34,
AND STONES o
CENTRE LINE Heg @r .
DETOUR TAHHT KT qA
A
DEVIATION L
DIVERSION qftadd, HC-AEH
LOCATION LG ﬁ'ﬁim;
fratfta s
RECONNAISSANCE Fmuarat, TAIRY
REFERENGE MARK AR g

Ay fag

TURNING POINT
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22.01
22.02

22.03

22.04
22.05
22.06

22.07
22.08
22.09

22.10

22.11
22.12
22.13
22.14

22.15
22.16
22.17
22.18
22.19
22.20
22.21

SPECIFIOATIONS & STANDARDS CoMmmrmy

BE ON

SUB-SECTION 2.2 SURVEYING

JTERT 22 Fiegy

BASE LINE
BEARING

BENCH MARK
BUILDING LINE
BOUNDARY STONE
CHANGE POINT
CHECK LEVELS
CONTOUR LINE
CONTROL LINE
CROSS SECTION
DATUM
FORMATION LEVEL
FURLONG STONE
G.T.S. BENGCH MARK

GROUND LEVEL
LEVELLING
LONGITUDINAL SEGTION
MAGNETIC BEARING
MEAN SEA LEVEL
REDUCED LEVE],

ROAD SURFACE LEvgg
SPOT LEVEL
TEMPORARY BENGH MARK
TRAVERSE

TYPICAL CROSg SECTION

ATQAIT gy
W Ky, qres,
Jafen
as A
ardiT Higr
&ar gegx
'Ifiaéa-f&:g
TEaret aw
qHIsT gy
et wfvar
ATt gz
AT qF
T ag
TANT qrare
Rean Py
SELH aafaag,
".3.9. aa'f:-,';g
as
% Arg
AT w1
THF uy g
st sy o
ﬁnﬁ&a as
T ag
A Tiqfas f%l:g
arar g
IR 2 oy w1z,
|iasg A iz

23,01

23.02

23.03
23.04
23.05

23.06

23.07

23.08
23.09
23.10
23.11
23.12

23.13
23.14
23.15
23.16
23.17

23.18
23.19

23.20
23.21
23.22

GLOSSARY OF

HigawaY ENGINEERING TERMS

271

L4 ’I‘
SUB-SECGTION 2.3 SETTING ou

IgEre 2.8 fAqmd @mEr

ANGLE OF CURVATURE

APEX OF A CURVE
(Ver tex)*

APEX DISTANCE OF A
CURVE
BANKING

BATTER

BONING

BONING RODS
CAMBER

CANT

GCENTRE PEGS
CENTRE OF CURVATURE
CROSSFALL

CROWN

CURVE, DEGREE OF
CURVE, HORIZONTAL

CURVE, TRANSITIONAL OR
EASEMENT

CURVE, COMPOUND
CURVE, REVERSE

CURVE, VERTICAL
CURVE, SUMMIT

CURVE, VALLEY
(Curve Sag)

DAGBEL

DEVIATION ANGLE, TOTAL

GRADE

GRADIENT _

GRADIENT, AVERAGE

GRADIENT, LIMITING
GRADIENT, MAXIMUM

amar o _ X

am FI (UEFE, a6 A
Cii] R}

aF BrfEeg AAm R A

I, qATH
amﬁ?
gt e
drg dfa @ TR
IATT, IAAAT
g, gAH
@i & &2 (dfzal)
qFAT
gt |ETH, A TA
foraT
GERf o

[ AT, Alas ‘
::Eaétg qF, wrAgdl HIg

Afre am
IEH qF, AR A

| e, I T
IqaT A
wgaS Mars

S
gﬁa ®iw, JU
oS
TS
sitga T
wfasan @
sfrran T

* The use of terms given within brackets is deprecated.
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1
12

23.23
23.24

23.28
23. 26
23.27

23.28
23.28
28.30

23.31
23.32
23.33

23.34
23.35
23.36
23.37
23.38

23.39

23.40
23.41

23.42

SPECITICATIONS & STANDARDS CoMMITTER ON

GRADIENT, RULING

INTERSECTION ANGLE

HAIR PIN BEND

INCLINE

LOCKSPIT

OFBESEY

OSCULATING CIRCLE

OFFSET PEGS

PROFILE

RADIUS OF A CURVE

RAIUS OF A CURVE,
ABSOLUTE MINIMUM

RADIUS,RULING

RAMP

REFERENCE OBJECTS,
REFERENCE PEGS

SHIFT

SIGHT DISTANCE

SIGHT RAIL

SLOPE

SUPERELEVATION

TANGENT DISTANCE
TANGENT POINT

TRANSITION LENGTH
TRUING

TURNING RADIUS,
MINIMUM

HER K iE
NER ﬁ‘ms uﬁrs%g L3803
Rt g

gi&, ?ﬂﬂl

TN

WHF, TEHAY
"afhsa g9
wawe ¥ &

87 t@r

a% ® A

% %X P, mpaan

18 Afaman fear
L 44

BT nuRa ¥ t%

XY SRy & i

LEICH &‘m?‘

Rz 7

3z agh

TEW

LA, WA

T A @
g farg
woar
Y ¥ rgAan P

1,01
31,02

31.03

31.04
31.05
31.08
31.07
d1.08
31.08
31.10
31.11
31,12
31.13
31.14

31.15
31.16
3L.17
31.18
31,19
31.20
31.21
31.22
31.23

TERMS
Grossany oF HIGRWAY ERGINEBRING

SECTION 3.

PREPARATORY WORKS
Jaqift 1 FW

SUB-SEC’I‘ION 3.1 EARTHWORKS
gyEe 3.1 fudt w1 AW

BACK-FILLING

BALANCED EARTH-WORKS

BANK
BANKFILL
BENCH
BENCHING
BORROWPIT
CLAY
CLEARING
CONSOLIDATION
cuT

CUT AND FILL
CUTTING
DRAGGING
EARTH WORK

EMBANKMENT
FILL

FILLING
GRADING
GRUBBING
LAND-SLIDE
LEDGE

LOAM

MARL

B—in

@y ) WA

argfaa gl &1 %9,
wraT Kt S A

1

quUg

AT qATAT

R

@am, qEer, antuid,

fasdt fugt

qwrt

sk

gt

§ st wak
gﬂ, L
g¥AT TREAT

%17, K AT

qus

AT, Ak &, wak
HIA,

308 1

w& |

quig faeat
faR-Fa%

AT

A1

273



31.24
31.26
31.26
31.27
31.28
31.29
31.30
31.31
31.32
31.33
31.34
31.35
31.36
31.37
31.38
31.39
31.40

[ -
P15 mUIIOATIONS & STANDARDS CoMMiTTER ON

PEAT
QUICKSAND
RUNNING SAND
SAND
SETTLEMENT
SHALE

SIDE QUT
SILT

SLIP

SOIL

SPOIL

SPOIL BANK
STEPPING
SUBSIDENQCE
SUB-SOIL
SURCHARGE
TRIMMING

ftz

il a1, LGl ny
Tt qeg g !@
1Y, A

at

NS

WL K0
N7y, Mz

|, faasar
\R

W MR
R gt & e
FTC

sfqar

AT i ﬁ'ﬁ’ A
Tifrarc =
Tz

32,01
32.02
32,03
32,04
32.05
32.06
32.07

32.08
32,00

32.10

32.11
32.12
32.13
32,14

32.15

32.16
32.17
32.18
32.19
32.20

32.21
32.22

32,23
32,24

ULOSSARY OF HiguwaY ENGINEERING TERMS

SUB-SECTION 3.2 SOILS

qEee 3.9 fadt

ABSORPTION
ADSORPTION

BASE EXCHANGE
BINDER

BLACK COTTON SOiL
BROWNIAN MOVEMENT

CALIFORNIA BEARING
RATIO

CAPILLARITY

CENTRIFUGE MOISTURE
EQUIVALENT

CLAY

COHESION

COHESIVE WATER
COLLOIDS

COMPACTION
GOMPACTION, DEGREE OF

CONSISTENCY INDEX

CONSOLIDATION

DENSITY, DEGREE OF

DUST

DUST RATIO

EARTH PRESSURE,
PASSIVE, TOTAL

EFFECTIVE SIZE

EXPANSION LIMIT,
LINEAL
EXPANSION, LINEAL

FIELD MOISTURE
EQUIVALENT -

TAF LA

QIS

g AR

TR

Tl g

qiIAg wfd

Sfgufaar AT
s

E e ‘

Frgaarfts autgsam®

e fag

Hutk

aqfyashe aeft

wia

gk, qUE

it T AL, QA
T AN

fuaar wFNA

aa F WK
9«

QqiE W
asrardt Rreare v SRt

asrath frearar

275

qmaged
fugt wr g@ [Rivea qaq.

B
1Y

avwhgets



32.25
32.26
32.27
32.28
32.29
32.30
32.31
32.32
32.33
32.34

32.35

32.36
32.37
32.38
32.39
32.40
32.41

32.42

32.43

32.4
32.45

32.46
32.47
32.48
32.49
32.50
32.51

32,62 .

32.53

SeBovigayp

FLOCCULATION
FLOCCULAT[ON RATIO
FLOCCULAT[ON Limrr
FLOW CURVE

FLOW INDEX

FREE WATER
FRIGTION, ANGLE oF
GRAIN DIAMETER
GRAIN sizg
HUMUS
HYDROSTAT]

RATIO
LEACHING

LIQUID Limyt
LOAM
MARL

C PRESSURE

MODULUS of ELASTICITY
MODULUS OF
INCOMPRESSIBIL[TY

MoObuLys OF SUBGRADE
REACTION

MODULUS OF SUBGRADE
REACTION DYNAMIc

MOISTURE CONTENT
OPTIMUM Mo
CONTENT
MOISTURE iNpEx

OVERBURDEN
PEAT

PERGCENT FINER
PERMEABILITY

PERMEABILITY
COEFFICIENT

PH VALUE
PLASTICITY INDEX

ISTURE

IONs & STANDARDY Commrr

LR OXN
SER O

axaq dar
SFwA wgma
qATg T

g gaw
IFHFT oS
?Iém Ry

U sy

R gfcang
A

feat gfta zare sigara
Hamrma

qIH Htar
Ftax

ars

AR quis

nEigaar w qais

Faae afifrar s T

Feaas afafar e 9o
qqis

AR wrgy
ATFTAR 7Y gy

aft g+
wifreat

qenac afagy
NTFAY
TEgar quis

fto qyo )
T gax

32.54
32.55
32.56
32.57
32.568

32.59
32.60
32.61
32.62
32.83
32.64
32.65
32.66

32.67

32.68

32.69
32.70

32.71
32,72

32,73

32.74
32.75
32.76
32.77

82.78

32.78
32.80

27
4 (1§ %2 w
ERTNG 'UENMS
3rossary or Higuway ENGINE

PLASTIC LIMIT
POROSITY
REMOULDING INDEX
REPOSE, ANGLE OF

SAFE BEARING CAPACGITY

SAND

SAND, COARSE

SAND, FINE

SATURATED SOIL
SATURATION, DEGREE OF
SHALE

SHRINKAGE LIMIT

SHRINKAGE LIMIT,
LINEAL

SHRINKAGE, LINEAL

SHRINKAGE LIMIT,
VOLUMETRIC

SHRINKAGE RATIO

SHRINKAGE
VOLUMETRIC

SILT

SOIL

SO1L MORTAR

SOIL MOISTURE, CONTENT
SOIL STABILISATION
SOIL WATER, ADSORBED
SOIL WATER, CAPILLARY

SOIL WATER,

GRAVITATIONAL -

SOIL WATER,

HYGROSCOPIC

SUB.SOIL
SURFACE TENSION

e giar

ffxzar, wORUR
gasza g

fasta Faw

fugsz (8509) I
. gAar

e, W@

zﬁ% T

afta g

agea AR

Hafy &t an

i "

& ar

ag: gtar, wRran

qEaq, aHRH
ggaa &@iar, sigadfa

597 BT
|qEad, Argadg

g
g
avqe & gl

fagt o audt & arar
gt wr Radwo
W iNa -
HfirE J-Fw
T P-AT

gt s7-wet

weigy, N & frgd
waft any
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32.81
32.82
32.83

32.84

32.85

32.86
32.87

32.88
32.89

32,90
32.91
32.92
32.93

SPRECIFICATIONS &

SURCHARGE
SURCHARGE, ANGLE OF
TOP soiL

TOTAL AQTIVE EARTH
PRESSURE

TOTAL PASSIVE EARTH
PRESSURE

TOUGHNESS INDEX

UNIFORMITY
COEFFICIENT

YOID RATIO
VOID RATIO CRITICAL

UNDISTURBED SAMPLE

VYOLUMETRIC CHANGE
WATER CONTENT
WATER GRADIENT
WATER TABLE

STANDARDS CoMMrreeEs oN

fnge
afigre S
T8 Y

gt w1 wer wfen gara
a2t &1 3@ fifeg zama

g2ar gas
QATAAT quire

Regaar wgam

fqar mqura, darfaw
(wrivaw)

fam Srgr agar

AFART AFHIA

ant w [rse

A €T

W TAT

33.01
33.02
33,03
33.04
33.05

33.08
33.07
33.08
33.09
33.10
33.11
33.12
33.13
33.14
33.18
33.16
33.17

33.18
33.19

33.20
33.21

83,22
24.28
33.24
33.25
33.36
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SUB-SECTION 3.3 DRAINAGE

Ju@eE 3.3 AAER

AFFLUX

AQUEDUCT
BAGCKWATER
BACKWATER QURVE
BACKWATER LEVEL
BORE HOLE

BROX CULVERT
ROXADRAIN
BOX-GUTTER
BREACHING SECTION
BRIDGE

BUDYANCY
CATCHWATER DR{UN
CATCHMENT AREA
CATCHMENT BAKIN
CATCH-P1T
CATCH-DRAIN

CAUSEWAY
@risk Bridge)

CAUSEWAY, RAISED

COEFPICIENT OF
CONTRACTION

COEFFICIENT OF
DISCHARGE

CORFFICIENT OF ROUGH.

NESS OR RUGOSITY
CRITICAL VELOCITY
CULVERT
CURTAIN WALL
CUT-OFF WALL
DITGH

T (T )
A
=% g A w1 V6
a7 g arlt A §a
s 87
=ime gl
Aterc Al
At A
Has-ave
ar
%,gm' ga’ wg sitaar
wyw @
say @
& fi
KRAF A

Rt7Y, W

T qn

g;@-qa' qus

e gl

m H1 IS S
charfrs: (nrPrs)

gfsa
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33.27
33.28
33.29
33.30
33.31
33.32
33.33
33.34
33.35
33.36
33.37
33.38
33.39
33.40
33.41

33.42
33.43
33.44

33.45
33.46
33.47
33.48
33.49

33.50
33.51

33.52
33.53
33.54
33.85
33.56
33.57
33.58

SI’ECIFICATIONS & ﬁ’l‘ANDABDS COMMIT’J‘EE ON

DRAIN
DRAINAGE

DRAINAGE BASIN

EROSION

FLOOD ESCAPE
FLOOD GATE
FLOOD WAY
FLUSH GAUSEWAY
FORD

GRATING
GROYNE

GUIDE BANK
GULLEY

GUTTER
HERRING-BONE DRAIN

HIGH LEVEL CAUSEWAY
HYDRAULIC GRADIENT

HYDRAULIC GRADIENT
LINE

HYDRAULIC MEAN DEPTH
HYDRAULIC MEAN RADIUS

INFILTRATION

INTENSITY OF RAINFALL

INTERCEPTING DRAIN
INVERT

INVERTED SIPHON
(Siphon Culvert)
KERB INLET
LEADER DRAIN
LEADING DRAIN
LEAD-OFF DRAIN
MAN-HOLE
PERCOLATION
PIPE DRAIN

ATl A1 [y, WD
% fawig

qIT

L, AqLIA

g 9% fawrE, @17 an
1T FIT

TG A

aw qAWY

qUT

St

qftamE, diwc
A sy

=ZT, SYasgr

ATt

st |qidt

T TgIr

FNT Tom

ZA T@A Ly

Ataa g nEE

AN_T gt agard
A
ast qftaig
ARAUR qrait

X
IIT WILHR

& & A
T ArEr
TH qr
e s
TR
2qFAT

T A

33,50
33.60
33.6)
33.62
33.83
33.64
33,85
33.66
33,67
33.68
33.89
33.7¢
33,9y
.79
33.73
33,74
33.75
33.78
33 77
33,78
33.79
33.80
33.81
33.82
33.83
33.84
33.85
33.88
33.87
33.88

TERMS
Gr.ousary oF Hioaway KNGINEERING

PIPING

PUDDLE

PUG

RAINWATER
RAYSED CAUSEWAY
RATE OF RUN-OFF
RUBBLE DRAIN
RUN-QOFF

SCOUR

SEEPAGE

SEWER

SIDE DRAIN
SOAKING PIT
SOAKAWAY
SPILLWAY

SPUR
STORM-WATER
STORM-WATER DRAIN
STONE DRAIN
SUBGRADE DRAIN
SUBMERSIBLE BRIDGE
SUBSOIL DRAIN
SUMP (Sump Well)
UPLIFT

VIADUCT

WASTE WEIR

WATER CUSHION
WATER SHED

WEEP HOLE
WETTER PERIMETER

8-;x;

Hre fran

Sley
qrq A

qar At

27T qﬁtgﬁ, g3 LYY

AGINE & L
g} At e
SITATE

as |qq
Raat

et arslt
firny ot anely
e -ger
SR EC
qFFT TS
qftars, BET
gra ardft
grandy aret
Qg £t ardlt
SaTAT arelt
et
ar L
styear

T

IR

a¥fl 31
qauﬂ,mw
qR T

wr 5%
i e
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34.01

34.02
34.03

34.04

34.05
34.06

34.07

34.08

34.09
34.10

34,11

34.12

34.13
34.14

SPECUHCATIONS & STANDARD% Co

SUB-

MMITTEE ON

SECTION 3.4 STRUCTURES

ST 3.4 AW, dyma;

ABUTMENT
ABUTMENT, GRAvITY
ABUTMENT PIRR
AFFLUX

APRON

AQUEDUCT

ARGH

ARCH BRIDGFE QR
CULVERT

ARGH RING
ARCH STONE

BALANGED C

BRI ANTILEVER
BARRIER

BASCULE, BRIDGE

BEAM

BEARING

BEARING PRESSURE
BEARING LOAD
BOAT BRIDGE

BOW STRING GIRDER

BOWSTRING GIRDER
BRIDGE

BOX CULVERT

BRACED FRAME

BRACING

BRIDGE

BRIDGE LOADINGS
CLASS A

BRIDGE, TRUSS

& qrar, syeearare
Tefaa smgpare
TIIT TATT

| (1t vy)
g3

RIGA G
Ague, =, wrq
SR g a1 gftgar

TIT IEy
BT Fr g
qgfoa dier gy

-‘Jiﬁ, AT
SR G

eI, &

Ram ¥y, MEE, Rafia
N gy

TR Ay

a“tamga

SRT AT frsy nET
TG g

st gt
eflgre e, gre qw
e, TR

g, g

I, AT (A, B Huh)

34.15
34.16
3,17

34.18
34.19

34.20

34.21

34,22
34.23
34.24
3¢.25

34.26

34.27

34.28
34.28

34.30
34.31
34.32

34.33

34.34

' ' Gl
GrLossarY OF HIGHWAY Bx

BUTTRESS
CABLE FENCE
CAISSON

CANTILEVER

CAUSEWAY
(Irish B!‘ldge)

CAUSEWAY RAISED
CELLULAR ABUTMENT

GENTRING, FALSE
WORK

CHORDS (OF BRIDGE)

CLEAR SPAN

CLEARANGE

COFFER DAM

COLUMN

CONTINUOUS GIRDER OR
BEAM

CORNICE

UNTERFORT
CRBUTMENT

GROSS-GIRDER
GROWN
CULVERT

GURTAIN WALL

CUSHION, OVER ARCH
CUT WATER

DECK BRIDGE

DECK LEVEL

DYKE

EASE WATER
EFFECTIVE SPAN
ELASTIC ARCH

ELLIPTICAL ARCH
EXTRADOS
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NEERING TERMS »
SIHT

aw ﬁ'} ﬂ'fg
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el gmg
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sar, s (7@ )
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AT

Hiwe 30
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SRFTr TEC A1 TEAT
ar &
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gféwr
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agt (@2 & F19)
qaws, A%
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34.35

34,36

34.37
34.38

34.39
34.40

34.41
34.42

34.43
34.44
34.45
34.46
84.47

34.48
34.49
34.50
34.51
34.52
34.53

SPECIFICATIONS & StaNparpg CommirrEg ON

FENCE

FERRY

FERRY BOAT
FIXED BEARING
FLOATING BRIDGE
FLYING FERRY
FOOT BRIDGE
FOOTINGS
FORMWORK

FREE BOARD
GIRDER

GIRDER BRIDGE
GRADE LEVEL CROSSING
GROYNE

GUARD RAIL
HANGERS, BRIDGE
HAUNCH
HEAD-WALL
HINGES OF BRIDG
HINGED ABUMENT
HINGED BEARING
IMPACT
INTRADOS

KEY STONE

LIVE ¥ENCE

OVER BRIDGE
PANEL
PARABOLIC ARcy
PARAPET
PEDESTRIAN gy
PIER

PILE
PITCHING

PLATE GIRDER

ARD RAjL

N, Ay
=T

A (arz #Y), gz
AT ITGH
g g
NERE

9T qa
TaFT (i)
T

ISMIT 7T
UELY

TS g3
qaas qrog
TRAE, Frgc
ST

AT ()
£

J9E fqre
99 ¥ w3
FERTIT Frearqre
FEALIT Trem
AT

TR EqT

At qene

T arg
JquTAT gy
e

RAC [ 0 B
gt

W IR Faray

AT

5N, T, qige, [q
T &3Mrar

@E AT

34,54

34.56
34.56
34.57
34.58

34.59

34,60
34,61

34,62

34.63

34,64

34.65
34.66
34.67

34.68
34,69

T MS 285
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PONTOON BRIDGE
PORTAL FRAME

POWER FERRY

PRE-STRESSED
GCONCRETE

PROTECTION WORK
REINFORCEMENT
RETAINING WALL
RETURN WALL
REVETMENT
RIGID-FRAME BRIDGE
RISE, ARCH

RIVER CROSSING
ROAD-RAIL BRIDGE

ROAD RAIL LEVEL
CROSSING

ROCKER BEARING
ROLLER BEARING
SAFE BEARING LOAD
SAFETY FENCE
SEGMENTAL ARCH
SEMI CIRGULAR ARCH
SHEET PILES
SHORING
SHUTTERING

SKEW ARCH
SKEW-BACK

SKEW-BRIDGE OR
CULVERT

SLAB BRIDGE OR
CULVERT

SLIDING BEARING
SOFFIT LEVEL
SPAN

SPAN, CLEAR
SPAN, EFFECTIVE

diqi &1 92

Seltgre St@, a7 ga
drzca

g4 sfaafaa (F502)

T w14, T FA
qaA

gzar £1are

AT AT
g@al @EAT

AATT B &1 A
Faug, 93 (T12)
NI

|/EFA 37
|QEF-A GAAR qIF

dwe Jaftn, gaar aes
AT HER
frasz (|gaw) 95s
U él’l'[a[, g{‘" AMST
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e e
[rgd e, qF WA
qZT AT
aear et
facd =iz,
HATA TH, F(T AT
ﬁm%r g@ar ar [
ar
Ao qw At giwar
| 9% IIEFR
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34.70
34.71
34,72
34.73

34.74
34.76

34.76
34,77

34.78
34.79

34.80

34.81
34.82
34.83
34.84

34.85
34.86
34.87

34.88

SPECIFICATIONS & STANDARDS CoOMMITTEE ON

SPANDREL
SPANDREL WALL
SPRINGING LINE

STOCK SUBWAY
(Cattie Creep)

STRIKING
STRIPPING

SUBMERSIBLE BRIDGE
SUBSTRUCTURE

SUBWAY
SUPERSTRUCTURE

SUSPENSION BRIDGE
T-BEAM BRIDGE
THREE PIN ARCH
THROUGH BRIDGE
TOE WALL

TRESTLE BRIDGE
TRUSS

TRUSS OF BRIDGE
TWO PIN ARCH
‘U ABUTMENT
UNDER BRIDGE
VIADUCT
VOUSSOIR

WEB OF A GIRDER
WING WALL

qIq ¥Ry
a e
IR QT
g afaare

FEAR LI TG

awaEFl fagr@ar, =mT
T RFAIT Prar
SECH

@ass 92

Fadly G, fasr
armg

qF-70T, aw-Ug

T FY GeFan, Fah
amiz

AT g

N4mgg

o7 w3t Tz

TN g

ttt}m i

T

AR

q Y Hefr

1 weeft g

AART Teeqraqye

FARI g

3T

BT T GigT

Y3y (nET wy)

AAC-arg

(3= = gfear )

41.01

41.02

41,03
41.04

41.05
41.08

41.07

41.08
41.09

41,10

41.11
41.12
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SECTION ¢

@y 4

SURFACE CONSTRUGT(ON
e Ry

SUB-SECTION 4.1 SURFACING TYPES

ITE0T 4.1 GAE F FIR

BITUMEN CONCRETE
SURFACING

BITUMEN OR TAR
MACADAM

BLACK-TOP SURFACE
BREAKX OF JOINT
BRICK PAVING
BRICGK ROAD

CARPET

CEMENT BOUND
MACADAM

CEMENT CONCRETE
SURFACGING

CONGRETE ROAD
EARTH ROAD
FASCINE

GRAVEL ROAD
GROUT
GROUTED MACADAM

GROUTED SURFACE

GROUTING

KANKAR ROAD
LATERITE ROAD

fazan feh QLA feak
fozum av areRIE ARgA

t §ag
T an
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%z‘r 21 qe%

shiezag Whew
itz #50 « Rgi
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nET A
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41.13

41.14
41.15
41.16

41.17
41.18
41.19
41.20
41.21

41.22
41.23
41.24

41.25
41.26

SPECIFICATIONS &

LIME STONE ROAD
METAL

MOORUM ROAD
PAVEMENT
PAVING

ROAD BED
SOLING
STONE-SETT PAVING

STONE-BLOGK PAVING
SURFACING

SURFACE DRESSING OR
PAINTING

TAR CONCRETE
SURFACING

TOP COAT
WATER-BOUND MACADA

WEARING COAT
{Wearing Course)

WEARING SURFACE
WOOD BLOCK PAVING

M

STANDARDY CoMMITTER ON

FAT I FY /IR
QL

qIH it ag%
ITEAT], BN

g AT

Adaw

e, Qifan

qeaT ¥ AR w7 @EAT
QeI KT TESHAT

FIT I AT
TraT faEs

AITRST FHRAT 57 famre

AT | |aT
Tt AT ARy
FTN TaT

ITEFTW, BA
ARE w @Esr

42,01
42.02
42.03
42.04
42.05
42.06
42,07
42.08
42.09
42.10
42.11
42.12
42.13
42.14
42,15
42.16
42,17
42.18
42.19

42.20
42,21

42,22

42,23
42.24

42.25

42.26 -

42.27
42,28
42,29
42.30

Grossary or HigawaY ENGINEERING TERMS 289

SUB-SECTION 4.2 CONSTRUCTION DETAILS
I9E0E, 4.2 fAqiq fAay

BASE COAT
BASE COURSE

BERM

BLINDING

BLOTTER

BOTTOM COAT
CENTRAL RESERVE
CONSOLIDATION
COURSE

CRETEWAYS

CUSHION (SUB-CRUST)
DIVIDING STRIP
EDGING

EXPANSION JOINT
FENDER

FLUSHING

FOOT PAVEMENT
FORMATION
FOUNDATION
GRITTING
IMPROVEMENT
INTERMEDIATE COURSE
JOINT

JOINT, CONTRACTION
KERB

MAINTENANCE
MARGIN

MEDIAN STRIP
PATCHING

PICKING

T—1

{fAast ag

T X AT

gz

A&t AT, Frar ar
qNGFq, I

fage ag

qeqreer
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2.31

2.32
2,33
k2,34
12.35
12,36
12,37
12.38
£2.39
£2.40
12.41
£2.42
12.43
12.44
12.45
12.46
42.47
42.48
42.49
42.50

42.51
42,52
42.53
42.54

42.55
42.56
42.57
42.58

SPECIFICATIONS & STANDARDS COMMITTEE ON

POT HOLES
PRE-COATING
PRE-MIXING
PRIME COAT
RAMMING
RECONDITIONING
RENEWAL
REPAIRING
REPAVING

RESURFACING

SAND PAPER SURFACE
SCARIFYING

SEALING COA'T
SHAPING

SHOULDER (Haunch)
SLEDGING

SPRAY

STAGGERED JOINT
SUB-BASFE

SUB GRADE
(Road Bed)

SURFACE

SURFACE TREATMENT
TACK COAT
TEMPORARY DIVERSION

TRACKWAYS
TRIMMING
VERGE

WHEEL GUARD

JEH

74 ¥

qa fastor

qEAT 3T

cTt

FaEN, gAIT
adiwTor

ATEHA

gIAT FqAAT

®It AFAAT
FLEU T

avita § I@EA
AF-]qE 3
KT FAT

L EXi

gen

AT JAT, FATA
fama s

fasalt ag, sarare
A« qag

qaE

HAY FT AT

fows 2 |

amfas an,swemyg
fadig

&\, gIh

RISl

{matfam

T s

vy

51,01
61,02
51,03
51,04

51.05
51.06
51.07
51.08
31.09
5110
81,11
651.12
51.13

51.14
61.15
51.16
51.17
51.18
61.19
51.20
51.21
51.22
61.23

61.24

H ‘TERMS 201
GLOSSARY OF HicawAay ENGINEERING ''ERM

SECTION 5—MATERIALS
e S-gradt

SUB-SECTION 5.1 —~CLASSES

Jg@oR 5.1 AN
AGGREGATE fasar
ASPHALT AT, AR
ASPHALTITE TR
ASPHALTIC CEMENT FeHIEY ﬁiﬁvz
ASPHALTIC CONCRETE TewrEdt HHAL
BALLAST et
BASALT agqieT
BINDER A%
BITUMEN fagda
BITUMEN EMULSION fagha ax@ ]
BITUMINOUS MATERIAL  fagda @rasit (1319)
BLINDAGE g

BLOWN BITUMEN
BOULDER

BRICK

CEMENT

CHIPPING

COAL TAR PITCH
COARSE AGGREGATE
CONCRETE
CONGLOMERATE
CREOSOTE

CRUDE TAR
CRUSHER RUN STONE

CURING (RAPID, MEDIUM

OR SLOW)

CUT-BACK BITUMEN
DEHYDRATED TAR

51 AgAa
:1§Ta qeT, GRS
{
gtz
i
AT &Y AAFE
szt fharar

HHAT

shaakz, el

firsiiEe

a=a (aglﬂ'ﬂ) fi@ar

agia & g q4C

wad gre1 fgha (o,
avaa, % w’{)ﬁ§ .

LFFT (FTAF) OFHA
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51.25
51.26
51.27
51.28
51,29
51.30
51.31
51,32
B1.33
51.34
61.35
51.36
51.37
51.38
61.39
51.40
51.41
51.42

51.43
6144
51.45

51.46
6l.47
51.48

51,49

61.50
61.51
51.52
61.53

5l1.54

SPECIBI(}ATIONS & STANDARDS Com

DIORITE

DOLOMITE

FILLER

FINE AGGREGATE
FIXED CARBON
FLINT

FLUXING AGENT
FREE CARBON
GNEISS

GRADING

GRADED MATERIAL
GRANITE
GRANULITE
GRAVEL

GRIT

HARD CORE

HIGH ALUMINA CEMENT

HIGH EARLY - —STRENGTH
CEMENT

HORN BLENDE

HORN BLEND SCHIST
HUMUS

HYDRAULIC CEMENT
LAITANGE

LAKE ASPHALT
LATERITE

LIME STONE
MARBLE
MASTIC ASPHALT

MEDIUM cUT-BACk
BITUMEN

MOORUM

MITTEE ON

Gty
SIHb bey

q3E

R fazrar, g
NI FY qrz
ffavz, sxas g
TAF gaq (qras)
AR wraa

Hig

a1

ggqn%a Fqramt
gargT

Aganez, sflkan
FA0

KR
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miaw wegfudft gids
e sFAET i

g4 sheg

gt sdeT fye

qag

aagv winez
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WA W AT, Wey
TamET

W, S, o
TG

ﬂﬁ' FT Qg

KaTa

NRAFRET a7

CAVER: o 5 ﬁgﬁa

qew

81.85
61.56
51.57
51.568

51.59
51.60
51.61
51.62
51,63
61,84
61.65
51.66
bl.67
51.68

51.69

61.70
51.71
51.72

51,73
61.74

51.76
51.76

51.77
61.78
51.79
51.80
61.81
51.82
51.83

51.84

[1oH i NGINEERING
Urossary or Hicuway EX

MORTAR
MUCK
NATURAL ASPHALT

NORMAL-SETTING
CEMENT

PEGMATITE

PITCHING STONE

PIT-RUN GRAVEL

PORPHYRY

PORTLAND CEMENT

PRIMER

QUARTZ

QUARTZITE

QUICK-SETTING CEMENT

RAPID CURING CUT-BACK
BITUMEN

RAPID-HARDENING
PORTLAND CEMENT

REFINED ASPHALT

REINFORCED CONCRETE

ROAD METAL

ROAD STONE
ROAD TAR

ROCK ASPHALT
RUBBLE

SAND STONE

SCHIST

SCREENINGS

SHALE

SHINGLE

SLATE

SLOW CURING CUT-BACK
BITUMEN

SYENITE

TurMS 2938

HEAT
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52.01
52.02
52.03
52.04
52.05

52.06
32,07

~

52,08
52.09

52.10
52.11
32.12
52.13

52.14
52.15
52.16
52.17

52.18
62.19
52.20
52.21
52.22
52.23

52.24

52.25
52.26

NPECIFIoA

TIONS & STaNDARDS Comumrr

TEE ON

SUB-SECTION 5.2 PROPERTIES AND TEST

S9E%T 59 9f =ik T

ABRASION
ABSOLUTE VOLUME
ABSOLUTE WEIGHT
ABSORPTION
ACTUAL YOLUME

AGTUAL WERIGHT
ADHESIQN

ANGLE OF REPOSE
ATTRITION

BOND

BULKING

BULK DENsITY

CEMENTING VALUE,
OF AN AGGREGATE

COHESION
CONSISTENGY
CREEP

CRUSHING VALUE,
OF AGGREGATES

CURING

CURING PERIOD
DENSITY
DUCTILITY
ELASTIGITY

EQUIVISCcoOuUs
TEMPERATURE OF TAR

FINAL SETTING TIME
OF CEMENT

FINENESS
FINENESS MoOpULyg

f‘fﬁa LG

frcke d

ATy
WEaE wmas,
WES migan
AT dte, s st
Raewa, frasrggs
AT Ty
WiE, dudyg
g0y
@A
Y& Ay
Ri L SUiL 7
qafyg
Quaar
|, |y
HaTY it (e )

Sadr, qwar

T Fret, omIE srafy

Taey

araar

RIS, AR

o7 JAmaT (Naar w)

T F97 2 qafy, &
SECL R

qR}ﬁ! graqr

TR A gewar wirn

H2.29

52.28
52.29
52.30

52.31

52.32
52.33
652.34

52.35

52.36
52.37
52.38
52.39
52.40

52.41
62.42
52.43
52.44
52.45
52.46
52.47
52.48
52.49
52.50
52.51
52.82
52,58
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SYNOPSIS

The Paper describes the Fact Finding Survey that is being carried outb
districtwise in Uttar Pradesh for planning an integrated system of highways
and finalising the second Five-Year Plan. Tho survey is aimed at finding
the needs of the people and has enabled proper selection of roads and -
assigning priority.

The organization for the survey, procedure adopted in the collection and
compilation of the data, how the data are used for the selection of roads, and
how the Master Plan is prepared are desoribed.

1. INTRODUCTION »
1.1. The need of highways for the development of a nation

is universally accepted. The highways should be so
develoved that they form an integrated system end provide
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besi:, service at a minimum cosf, Efforts have been made to
achieve this object on the lines of development in more
advanced countries,

12, The Star & Grid Formula, evolved by the Nagpur
conference of Chiet Engineers! for calculating the lengths of roads
necessary for an area, was accepted ag the basis for fixing the
targets of road milage. Hayi

required in an ares, selection of roads for Phase I Programme in
the State was influenced mainly by the demands of fow persons
and by suggestions put forward by Government departments
based on consideration of their own needs.

1.3. On execution of this programme, it was realised that
the programme was not always in accordance with the needs of
the people. There were Some ocasos where Jegg important roadg
were constructed and the claimg of really important ones were

1.4, So, realising the importa
the works, it was decided that State

nce of a Proper selection of
to collect data for rat

wide surveys should be made
iona] planning of highways.

1.5, A beginning was made in a

. to the trade of Various
marketing centres were plotted on maps.  These factorg gave
indication of flow of traffic and Population serveq by a particular
alignment?,

In a Paper ¢ Fundamentals of Hi
Planning”? it was

before the end
od. 8o far the su e on :i}(l:l ﬁgzz

' ! ' 299
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i been
in about 15 distriots and the second Five-Year Plan has
evolved on the basis of the study.

1.7. The Fact Finding Survey, in brief, cc;nsxst;snziri%lé?:xg
of economic and other data and proposals for compilation ot
improvement of roads from various auphonbxes;,e l‘cth'
the data, preparation of maps and evolving Mas

2. ORGANIZATION FOR THE FACT FINDING SURVEY

» . : ’ch
2.1. The survey has been carried out consld%'(lllilgi:i g;s‘:: N
a8 a unit. The ideal unit would have been a al'ltui'e and bime,
tehsil but that would have involved more expen ls 51 distriots:
specially because Uttar Pradesh has as ;na;ly 3 ogsible, the
With a view to complete the survey a8 quickly as gonsisting of
whole of the State has been divided into 17 groups o ccession
three districts each and the work is being taken up i
in these groups.

d
2.2. One overseer, assisted by one draﬂgsnég:r: ::cgr;:;h
al enumerator is in charge of a district an D are o e
Parties working. The work oé thetage %hlreenci):;rs&a;}rcsl el Tge Plans
istant Engineer under the lan . e
giyn;n(()aré::?zs;ion, v%ith the Chief Engineer as the head, cons
of the following:

1. Superintending Engineer (Planning)

2. Executive Engineer, Planning Division

Wholetime Staff

3. Assistant Engineer, Planning ;
4, Overseers :
5. Draftsmen s
6. Tracers .
7. Enumerators X
8. Typist h
9. Clerk

3. WORKING PROCEDURE

) 1 s the
i an overseer i'lts
1. The party under the charge O v v ‘
(iU&'!her 0{ & distl‘ict &nd ﬁxe' it‘ Oﬁmp tlheren The d!&ftsmen
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and the tracer start making the maps, and the oversses along
with the enumerator collegts data ang Proposals and alse fills i
the questionnaire, Appendix 3, by local enquiries. The overseer

also checks the tracings of the map, e information 8o’ colleot.
ed is then plotted on maps. Then pnew

highways are carefully
planned and these proposals are Serutinised in head office. The
roads 80 selected form part of the

. . aster Plan, i.e. the ultimate
pattern of highways required for the districs,

4. GOLLECTION OF DATA

4.1. To illustrate the details, Barapapki District has been
selected as an example. Thig district lieg 4o the east of Lucknow
and Barabanki, the headquarters of the gi i
from Lucknow.

4.2. The party headed by a
Barabanki in the first week of M
enumerator started _collection

N overs
ay 1954,

of relevant

) d other sources in the district,
It includes information regarding im

D centrep,
population, number of hullock carts, the various
villages.

eor started work at
® overseer and the

eto., in

The draftsman prepared tracings of the district

scale of 1 in. to. 4 miles. The information collecte.
plotted on the various m

8p8 a8 described in para 7.1.  Simy].
taneously proposals for ne i
authorities, representatives of the people 1like the M.
M.Ps., M.L.Cs., District Board, Distriet Planning Officer,
were collected. A specimen of the in

formation collected fy
District Planning Officer ig given in Appendix 2. o

The party visited a large number of important villages ang
filled in the questlonnalr?, Appendix 3, by makip
from local people regarding

local requirements of roads and othey Proposals for furghep Tos
programme. The existing roads i

... This ‘ on the spot enquiry * 8l8o enables the staff to verify the
information collected from Various sourgeg 8nd to get an idea of
the traffic intensity on the roads,

e i
g LT T
» .‘ " ‘vﬁ 3;

g~ AN
f ‘.’?'—v

district
Photo 1. Present condition of a road in the

ut on a road
Photo 2, Traffic census being carried o

e

A 2940 .

R

- ~
L
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5. ROAD MILAGE REQUIREMENT

5.1. The milages required for the various districts have been
worked out according to the Star & Grid Formula', Appendix 4,
and the deficiency or surplus found. This formula is based on two
main considerations, namely, (i) the area should have metalled
road grid 80 that no place is more than & miles of 3 metalled
road, and (ii) if the railways serve the ares well enough, roads
are not required. But the existing system of roads and railways
have not been planned on such considerations. Hence'the milage
of rallwa:y running parallel to the road should not be counted for
subtraction in the formula, Similarly the roads which are
surplus to the requirements worked out by the Grid & Star
cog:llslderatlons should be exocluded from the existing road
milage.

5.2. In the district of Barabanki, for example, the metalled
road milage according to Star & Grid Formula, works out to
249 miles. It will be seen from Plate I that about 63 miles of
railway run parallel to the road.. Besides, Barabanki-Zaidpur
road lies within 3 miles of the two existing metalled roads. As
such the calculated requirement should be increased by an
amount equal to the sum of these two lengthe.

& "SATURATION SYSTEM

6.1, - Road mﬂ?b oan be further verified from Baturation
System based on U.:8. method of highway planning*. -In order
to obtain the milage in a district which can be added withous any
decrease in the utility per mile, the existing road systent- ¢alled
System. *#.° is compared with two other systems ‘B’ snd 1 0°,
comprisfng additional roads which have been . selected on
considerations of productivity and population only. :

8.2, The three systems are as under, Plate I:

System ¢ A’ — the existing system of roads — 341 miles

System ¢ B’ — the existing system of roads
plus 39} miles — 380% miles

System ¢ €’ — system ‘B’ plus 36 miles
of roads — 416} miles

tivity served directly per niile by the different

duc
8.5. Thepro ber of villagos setved classified into 3 groups

“Bystems and the num
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having population of 1,000 to 2,000,

2,001 to 5,001 :
5,000, are tabulated in Table 1. ¢ %000 aud above

TaBLE 1

Utility by Population and Productivity

1

Number of villages | = | 0.2 @ e
:‘ served 8 + a. 5 = = 2
with Populstionaf | B | 2% [S322 EF
[ 1,000 | 2,001 ST | pEw R mE 52
| to o A5b&;’e 3+° 532 [3REL[E S
,000 Fal8 8% 8% [EE
o 12,000 | 5,000 EN S8° 18 E° 05
| i | T T
1 P 3 e 6 T 8
System A- | l H)x" ‘
341 miles 1 MO 44 | § ¢+ jou g
Systom B | 12 0.369 | 283.20 | 0.830
380.5 miles! 159 ' 50 6 ! 318.2 T
System O. | | 1415 ' 0.372 | 318.2¢4 | 0.83
416.5 miles' 174 - 51 ‘ 6 ’ 150 | 0.362 | 343.95 | 0.82
| [ I

|

6.4, A comparative study of co) )
a; L umps 6 and 8 of Table 1
shows that the utility per mile op Population and productivity

additional 39.5 miles and beyond

basis. increases up to a limit of
that it starts decreasing. Hence i.t is safe to assume that system
iles to the existing milage is

‘B’ obtained by adding 39.5 m
enefit than the system * C °, Therefore,

saturated and is of greater b,
milage up to the extent of 39,5 miles can be safely added to the

existing system.
The optimum metalled milage § istri
thus o uIn e g6 tor the district of Barabapki

Having fixed the target milage for the

district, i
g l:?sttliz urex}ew roads are selected to bring the length of roads o

7. SELECTION oF ROADS

7.1, Al the information collecte

d 3
and 4.2, was plotted as far as possible | s aeribed in paras. 4.1

e in maps.
Map No. 1, Plate I, showi

ng productivity i
per acre and the roads § Pruductivity in maunds

under the saturation system.

L]

, Col. 7 —~ Col.
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The places visited by the survey party are also
indicated on this map.

Map No. 2, Plate II, showing the general details suth
as police stations, post offices, markets, ete. It
also shows villages according to population in th(;'gflz
categories—between 1,000 and 2,000, between 2,
and 5,000 and above 5,000. The proposals received
from various sources are also marked on this map.

Map No. 3, Plate III, showing villages groupfid
according to number of carts present in them. It
also shows the existing traffic intensity in tons on
different roads. This information helps in s.electlon
of roads for new construction, modernisation and
reconstruction,

7.2. New Roads

The proposals received are filled in the proforma as ?ihot:{x:
in Appendix 5. Each proposal is then scrutm}sefi an o one
abstract of roads recommended is prepared. Priority is fixe
according to the utility of roads.

hile planning, importance is given to gaps in the Stgte
high:yaylsysptem Wﬁ’ich, pgenera.lly, are through roads running
east-west or north-south. Even though t.hese gaps are not
important to the district yet first priority is given to them. Ne;t
in the order of priority are the inter-district links to open up the
inter-district communications. Connections to tehsil he_adquarhers
and markets with the district headquarters and making farm &;
market roads for transport of the produce from agricultura
areas come next.

7.3. Roads for Reconstruction and Modernisation

i isation are
Apart from new roads, reconstruction .a.nd modernisa
also pIr)ovided in the Master Plan according to the need of the
traffic and present condition of the surface.

8. MASTER PLAN

. aster Plan, Plate IV, is then prepared after
detaislel(i 551}:1‘; olf all the maps and statements to meet the reg‘;l;::-
Ments of population, productivity, traffic and the other cons; ﬁm;
tions. It will be seen that no village of about 5,000 pc;zpu ’9;1
is beyond one mile of & metalled road and no village having a
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population between 2,001 and 5
miles from a road. Itcan also be
is beyond 5 miles of a metalled
practically no marketing centre,

or pargana headquarter is beyond

000 is beyond a distance of 3
8aid that no place in the district
road. It is algo claimed that
post office, Police station, tehsil
2 miles of g road.

8.2, In the Master Plan are included all t4
in the Phase I and Five-Year Plan, 7T
divided into Phase IT and Phase ITI
ority fixed on consideration of utility a

¢ roads executed

he other roads have heen

schemes aceording to pri-

nd importance,

8.3. Iu view of the limitations of fun
le

Phase 11 schg

8.4. A statement showing the utility values of the existing
system, Phase II scheme and the Master” Plag of roads in Bara-
banki district in respect of Population and Productivity is given
in Appendix 6. Appendix 7 gives the percentages of the numpey
of villages, productivity, Population apqd 8rea served by the
existing system, Phage {1 scheme anq the Master Plan, This ig
shown diagrammatically in the Fig. in Appendix 7.

Comparison of the statements given in Appendices 6 and 7
for varions districts will enable one to judge whether any
particular district hag got minimum Tequirements. Also, the
requirements of roads for

any chosen unit of productivity,
population and ares can be found out.

9. SECOND FIVE-YEAR PLAN

9.2.  Phase II scheme for the State roughly amounted to
Rs 44 crores, whereas second Five-Year Plap is for about 1rd of
the amount. Hence 5 further selectio j

pre-
ar Plans. Therefore, the
Dew unmetalled roads have been omitted and
those metalled roads which have been given top priority by the
people 18 well as thoge roads which are required from planning

considerations have heen included in the second Five-Year Plan,
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9.8. It is oxpacted that 2,770 miles will be oo oty e
o2 of second Pive-Yoar Plan. The milage Ofr e %lan will be
the State after the completion of first Five-Yoar iles after the
11,430, Hence although there will be_ 14,200 mi f 2,284 miles
second Pive-Vear Plan yet the State will be Elgi’% ‘}7? ormatn
of metailed roads oven according to the Star & Gri

i i ientific basis is hound

9.4, The planning of highways on scien v nd

to bring satiafgction to the people as only those roads whic
80rve the

need of population best are provided in the Plan.
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5. No, ltem
1 List of haspita . Source of Receipt
8nd dispensarig - sq offic®s
2 » Post ang te 8. Civil gurgeon®
3 lograph offices
s PQHGe St&t‘ien POSt ﬁ{ﬁce-
. out pogty and 8. P’s Office.
»  Tailway ghats
§ »  markebin mns‘ v+ Btation master™: nd
o rge :nd industrial Tehsil records f(ial;ﬂ*?'
6, faims Districy Board O
7 . 'can do.
& collect
Ngcentres ., Qompiled o™
quest.ionna.l}fﬁ’
8 Appendix &
. n t:.ewua and notifieg arens Distlr)iit Roard Officaf
. ms};)mcz;mn houses—p, R ‘oo Offices:
0 -W.D. and can als espoective
: » &Iiuviai i .
villages a Distriey  Collect®
Y Office.
19 u flooded areas do.
] HXgﬁgngo%ds nnder charge PW.D,
13 L 3 dO. con Diatrict Bo&rd ﬂfﬁ(’g'
14 ;s ferries s do.
is 5»  Bovernment buges e do.
] 2t export and import of gnods Station Masters.
at varions stations
17 ,» traffie consus C.E. Ofice, and cal-
culated from the
guestionnaire,
1R »» iabour and material rates WL,
149 . bullock carts census Tehsil.
{village wise)
20 »» population {village.wise) .., -
21 »y pargana-wise  population Caleulated.
density
39 ,» pargans-wise produaetivity Calenlated:

DETAILS op DATA 1O BE Qo

Srvasrava o

Appeﬂdh‘ 1

LECTED

Appendix 2

PROPOSALS FOR ROADS AND BRIDGES IN BARABANKI DISTRICT—

RECEIVED FROM PLANNING OFFICER, BARABANKI.

Comments of
AE. (P)

Reasons advanced by the
Proposer.

Nawme of Proposal.
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|
i
§
|

(2) It will also create a shortest route for |

i
& !
Service

to Gonda

Extension
It will also connect Fatehpur and
Ramnagar town with Tikaitnagar & :

with the important towns of Ramnagar |
Daryabad towns and R. 8. ghat tehsil.
Ramnagar and Tikaitnagar towns will
be directly connected with Rudauli

It will also connect tehsil Fatehpur
& Ganeshpur.

between Sudhiamau and Badosarai

within National

This road will provide the shortest
Block.

route from Sitapur

Faizabad.
(2) It will also provide transport facilities

Sultanpur & Raibareilly districts.

(1) 1t will connect Haidergarh Tehsil with |
the district headquarters. |

1)
3)
4)
(8

i

Reconstruction of Barabanki-Haider ’

~garh road & a bridge over Gomati.
pur, Ramnagar Badosarai, Kotwa,

Mohmoodabad to Bilsar via Fateh-
Tikaitnagar Sarai Barai.

Metalling of © kutcha > road from

1
2.
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QUESTIONNAIRL F

Ll

S e

e
* Not included —{ 4],
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Appendix 3
OR ORIGIN ANp DESTINAT
‘ ’ I'ION STUDY
FOR FACT FINDING SURVEY

Name of person Shri Abdyl Hai Saheb.

Present occupation

: Chairman, Towy Area, Dewa.
Village Dewa,
Pargana ... Dewa,
Tehasil ... Nawab
District ganj

1 G Or metalled road,
stait]tmln, pohé}e station fout post has
school, mandi, factor , i Y
hospital ete, Y ¢ cane

8ot a railway
or telgraph office,
colleetion centre,

Cattle fair ig helq every Qctober, iy April,

bigh officials come to visit
Majar Haji Waris Ali Shah Singl?ay bomage at

Nearest Milage of ;

(a) an unmetalleq road
(b} metalled roaq

{e) railway station

—~— Zero,
~— Zero,

— 8 mileg Barabanki & 10
miles Fatehpup,
(a) Po[fula.tiou — 4,000
(b)  Main produce —  Wheat, gram,
€ane, tobacoo, po
mangoes, govas,
QUEST!ONS

sugar
tatoes

Léﬁr; é:z;ny roads anrd carts tracks Pass through your
Name some importang v
) Barabanki—Fatehp
(3) Dewa-Kursi

illages on each road,

ur, {2) Dews (Ohinhat—Lucknow)

Which route is mo,

8] .
purpose and for goj ¥ used by the villagers ;

ng where ? for what
1)) Bara.banki-Fa.t.eh ur R . .
tehai iﬂand for go}i]ng to L?::?cnnw folsines, court,

for bu.‘?inaxm

[y

).

1.
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(2) Dewa-Chinhat: For going to Luckmow to avoid
octroi.

d every
How many numbers of carts travel on each _roa:

day? Thsirs should give number of carts going ?ut and
coming in the average by different roads separataly.

]

.o
YO FATEMPUR 107300

16/306 += /50

S110/400 T0 BARABANK:
Y305

50 JO CHINMAT

P

10 KURG) 25 4736
; -

i ?
Is the approach to your viilage an all-weather road Jos.

1f not, for how much period it remains out of use ?
Where do you generally go out for ¢

(a) Your household purchases: local.

{b) Selling your sugar cane : Barabanki.

(¢) Selling your other products, as wheat etc., Local,
Lucknow & Faizabad.

(d) Purchasing cattle: local,
() Purchasing manure : 200 maunds, local.

(f) Attending markets, fair ete.: local, Barabanki
& Lucknow,

Where do you need a bridge (new or reconstructions):
Nil.

What are your proposals for new roads or for elszl‘Ove‘
ment of existing roads and seasons for the same ?

(1) Improvement of Barabanki-Dewa-Fatehpur Road.
The present surface cannot stand traffic.

2) Metalling of Dewa-Chinhat Road. .
@ This willgprovide a short-cub to anknow. Distance
will be reduced from 26 to 20 miles.

i ji i i : dreds of
3} Majar Haji Waris Ali Shah Saheb: Hun €
® peo;)}e collect here twice a year. 'A cattle f;nl: ;1}:\](:
an exhibition are held here for which nearly 2 la
of persons colleoct.
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Appendix 4
STAR & GRID FORMULA
For metalled roads which are

classified 44 National lijgh(i
ways, State Highways ang Major istrie Roads, the require
milages for an areg is equal to - :

A5+ 820 4 x4 5p + 0

Area of the region,
ural area of the region,

¥: Number of towng & villages having a popula-
tion of 2001 to 5000

where 4 : Agricultura)

B: Non-agrieult

I': Number ¢f towns anq villages having a popula-
tion over 5000

or agricultural and industrial
development duri

p ¢ hick is
Uring next 2() years, w '
8% present assumed nil in ghig State, us
against 15 &

Per ceng average proposed for all
States in the Na

For unmetalled r

0ads whigh are
roads and v

classified ag other district
iHage roads, the requireqd wilage is equal to:
V/5+Q/2+R+2S+D
where ¥V

& Number of villages wi

ith Population of 501-1000.
B Number of villages witp, Population of 1001-2000.
S Number of villages wity, Population of 2001-5000
D: An a,llowa,nee for

agricultura] and industrial
development durin

: 1ext 20 years, which at
Present ig assumed p;

nil per tent, for this State
a8 in the case of metalled roads,
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Appendix 5

! Does | — ———
v } it form l Does it |Does it form Names of towns & villages within ten miles of the roads N ithi . T ———
ht?e Milago 222%’:(1 gap it“ | ,fotr m li"li‘stviv;tgh Population above 5000 | Pemml ot 1o o 57oT 5000 Villaoée;) fof 2N£$ege;f0rfozg lﬁii?n??ilﬁs Other iy
e ate inter- X ove opulati 1-50 i im . o ien s .
pro- | Milese | meped |l | e | it puiaion bobween 30018000 pepuluson, | PO | sdvanoed by Sho | Rosons for Jutitying seection o
;‘ way link [foadsin same Name Important N Important | Within 2 miles Above | Between | Between | places Sl ~proposers rejection
- | | route | district i features ame features of the road 50 50-25 ’ 25-10 served o
1 2 3 4 | 5 . o CEDL
B | | 6 8 9 ( 10 11 12 13 | 14 B | e 17
28-0 D.D.A. II No No Yes 1. Fatehpur | s
Tehsildar P owfn'Area'» l. Ram Nagar %'OSwnPA(;e&: 11 4 14 33 Kotwa (1) b O & M.L.A., It will This road is very important because (a)
D.P.O. P.O.H Sugar Factory Fair | provige 'u.a.nsPort facilities | the portion from Ramnagar to Tikaitnagar
M.L.A. Factor.y Hugl?{[r Lot Place betwe:’i ‘agdhiamau and Bado- | is a State Highway gap. (b) It serves the area
: Moy Kantei . Market. Saraj % weon the National | of the National Extension Service block at
g R 2 pontrl - Enensi}‘: Servioe block. Sudhiamau and Bacll)osarai.. (¢) The road
Collecti T meas i Fateh connects & large number of important places
anggmg 4. Tikaitnagar %P.O.hlx\izrket W'(t?l) It'.ﬂ“,con;i:z : a :0 v};g; like Fatohpur, Ramnagar, Kutwa, Ganesh-
Canal o R.l - m(]';‘;l;n.neshpur and | pur, Badosarai and Tikaitnagar. (d) One:
1H TPkm'n " Sugar mill at Burwal lies on this road. (e) It
’I;eh'sil 1 Mtn‘gar. . . connects all these places to their respective
‘ .(8) Kytws J. Das 18 80 1= [ qg},44) Headquarters as Fatehpur Ramane-

Fatehpur-Ramnagar—Badosarai—Tikaitna
Road.

Portang glace from the religious
Point of 'yiew & melas are held
0n evgpy pornamasl with two
Specially big melas he}d every
year, . constructing tl‘l‘ls
road pyges Kutwa J. Das will
be very well connected with
the areg;of Fatehpur Tehsil.

Tehsildqr: There is mno
metallgd road from H. Qrs. to
this ‘ There is also

police sgation st Ramnagar &
the traffo is almost at a stand-
still  quring rains. This
hinders' administration and
the pubjjo are inconvenienced.

highat. (f) Kutwa an important fair place
is served by this road. (g) There are @&

number of markets, police - statiohs,
hospital, etc. on this road. (h) The am

has not got any metalled road at presémnt
and requires one very badly. (i) The .
entire road is an existing O:D.R. of Phase'l:
(j) The traffic at present varies between .50
to 125 tons per day which will' inoress
after metalling. (k) The area is in parés
very productive and highly populated::
Hence the road is recommended for metllry
ling in the Magter Plan. The. portiol
Ramnagar-Tikaitnagar is - given &8
priority & Fatehpur-Ramnagar, 8th prig

in metalled roads. ' i

i
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Appendix 7

PERCENTAGE OF VILLAGES, PRODUCTIVITY,
POPULATION AND AREA SERVED BY
EXISTING SYSTEM, PHASE 1T PLAN AND MASTER PLAN,

Served by = Served by |
Existing = Phaso 11 | orrod MV
System Plan )

|

e - Percentage . Percentage Percenhage‘
Villages with Population

Above 5000 100 o100 100.00
Between 2001-5000 73.33 | 81.67 93.33
Between 1000-2000 59.81 69.69 74.45
Productivity 62.62 | 72.95 79.77
Population 64.19 73.96 81.61
Area . 616l ., 7086 | 71.99

Note:

Existing System: Includes P.W.D. metalled roads, District Board
metailed road and 0.D.R's and V. R's at end of
Phase I and the {‘irst Five-Year Plan,

Phase IT Plan; Tneludes in addition to existing system the roads
metalled and unmetalled provided in the Phase IT
Plan.
Master Plan: Includes in addition to existing system the roads
metalled and unmetalled provided in the Master
Plan.
100 . .
=F @ MASTER PLAN.... [TX50  puase X puan.. NN -
S < EXISTING sysTEM. . [SSEEIR
B
80 N ;
£ e ]
w 2
v
“ S,
W40 ‘ :
20
o B B3 %
] t; " 2 % .
VILLAGES WITH POPULATION PRODUCTIVITY  POPULATION AREA

ABOVE 5000 20015008 1001~ 2000
C“mparison of existing system, Phase II Plan and Master Plap
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PLATE |
X ———— S
1
i
TQ GONDA
oy
PARASPUR
c
LUCKNOW, PRODUCTIVITY BETWEEN 5570 70 MAUNDS PER ACRE RRIIRN
0 " " N1 » w » \
” v 257040 » w» w |
EXISTING METALLED ROAD SYSTEM ‘N =vmewmed
= _ ROADS N SYSTEM '® —
ROADS IN SYSTEM © R
CENTRE SURVEYED "

PRODUCTIVITY AND
SATURATION SYSTEM— |
FACT FINDING SURVEY, ..}

BARABANKI DISTRICT

i
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PLATE 1i
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I(Umuu
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4 b o

» » ? M 200 T0500m
” W w ® N %0
'“D“’" METALLED ROADS JU—
Raguy LINES e s
vmpu e
QOUNDARY  memmees
u & DISPENSARIES :
Ill mmms X
COLLECTION CENTRES <
; & PILGRIMAGES F
: OR MARKETING CENTER o
= STATION .8
ARAD gcTion House (RW-0) -
gD METALLED ROADS —————
Q ) UNMETALLED ROADS s
“’ MAJOR BRIDGE =
» .«‘g UNDER RECOKSTRUCTIONOR MORAZATION
- s
EPOPULATION, N

[
[}

4
#3

— REFERENCES—

- o \iLAGES WITH POPULATION ABOVE 1000
'"'9'“ W 7 BETWEN 5000 soom

L DETAILS AND

PROJOSAL FOR ROADS—

FACT FINDING SURVEY,
Wunm msrmc*r

Paper No. 188—Ixp1an Roavs CoNorEss JourNaL, Vor. XX-Part3.
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PLATE 1l
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n o ow  w BETREENS02100m
) . " " " 25k50 'Y
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RRALLZR. 10 B2 O orosto » o mm
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o

= BRSouRI
RUDAULY

Al
A E MLES4 3 21 O 4 8 Mias
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1 1 ——
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/ =
‘-
(T ST

Paper No. 186—InD1aN Roaps CoNGRESS JOURNAL, VoL, XX-Parr 8.
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PROPOSED METALLED ROADS ———
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ABOVE 10000.
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BETWEEN S000 #10000,

TOWNS OR VILLAGES Wi vopuwm»’ -

BETWEEN 2000 & $000.

TOWNS QR VILLAGES WITH POPULN

BETWEEN 1000 & 2000.

HOSPITAL DISPENSARIES

POST OFFiCES

MILLS AND FACTORIES

< :m: COLLECTING CENTRES
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54 INDUISTRIAL OR MARKETING

- ! | cenRes 0

INSPECTION HOUSES

@, musa 3 2 l o : 4?"..“:3‘
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’ TIKAIT pun\

i _-v'
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e
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& LUCKNOW

o
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u-nx v

.
‘TRl&EDIG

peiad -

PROPOSED MASTER PLAN,
BARABANKI DISTRICT =
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SYNOPSIS

The main object of this Paper is to focus attention on the need for
adopting modern methods to reduce accidents on roads.

The Paper describes the traffic conditions obtaining on the roads in
India. A survey of the growth of motor and animal-drawn vehicles,
traffio conditions, accidents and the methods adopted for acoident prevention
In six big cities is made. Some suggestions to regulate traffic and minimise
hazards on roads are made.

1, INTRODUCTION

L.1. Traffic engineering is ¢ that phase of engineering which
deals with the planning and geometric designs of streets, high-
Ways and abutting lands, and with traffic operation thereon, as
their use is related to the safe, convenient and economic trans-
Portation of persons and goods.” It covers a very vast field
and its goope extends to various subjects such as road acoidents,
traffic surveys for obtaining details of traffic conditions, traffic
planning, geometric design of roads and intersections of all types,
8ight distances, traffic capacity studies, surface characteristios and
their influence on speed and accidents, design and location of

10—i111
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traffic control devices, parking, street lighting and traffic regula-
tions ete.

1.2. Due to the greater use of motor vehicles there has
been an increase in road traffic in recent times. Traffic

will help in providing a smooth traffic

Education of the r

are also necessary for minimising accidents. This Paper touches
upon the salient points only as far as India is concerned
and stresses the importance of N maintaining proper records
of types and behaviour of ro

ad users and accidents, ete,
and the advantage of providing i i

roads using results of research, (

2) widespread educational pro-
paganda and (3) stricter enforcem

ent measures,
3. TRAFFIC CONDITIONS IN

2.1. The number of motor vehicles has increased nearly
two fold since 1940, Table 1.

INDIA

TasLy |

Year ending Total number of

31st March motor vehicles
1941 164,886
1942 156,822
1943 154,284
1944 162,247
1945 178,697
1946 181,621
1947 211,949
1948 225,227
1949 269,869
1950 294,727
1951

307,157

] ' ' NG 327
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2.2. Behaviour of Traffic on Highways

Mixed traffic consisting of fast moving cars, buses and

wn
‘trucks, slow-moving bullook carts, horse and camel dra

vehicles, cycles, rickshaws, and sometimes herds gfo(;atﬂ:ézv?l!;d:
sheep, use the highways. In some States_the ape?ihe histwars
loaded passenger buses and lorrges plying 03 ho Dighways
connecting important cities is res.tncted to 16-2 mlce 1;pM hour.
But enforcement of these rules is rather gla.ck Ex g ouding in
check posts, perhaps due to paucity _of police staf ar %r cing 1s
the order of the day and is a potential source of dang
highways.

Slow-moving traffic do not leave the hard metalled surface

and thus ocause difficulties to the fast traffic while overtaking
them.

Loading of carts with projecting grass, hay’t:uiatz-c:?:f i‘;‘:
logs of timber etc., obstruet the view of mo x(') v along i
therefore, dangerous especially wheq these carts m
caravans during nights without any lights.

From a random survey, it was observed that more thasxz‘gﬂ
per cent of the bullock cart drivers are either sleepllng’ or :foul g
during night journeys, allowing the bullocks to slowly jog g.

head and
i ivate owned cars generally have proper head
tail l‘izgég: I()ll“.ﬂrtz : good number of trqc}ll:s run lmthzgti;p;?(ll lxgl!;:z;

dly aligned headlights, which are also u . T
;;él\:‘;%iﬁ syp:ehging habits of truck drivers coupled with
improper lights cause hazards in night travel.

A great number of cyclists travel without lights apd tail
roflectors.

: i I and enforcement of
I neral; there is no trafﬁc. contro en ]
rules ningeth?s real sense on the highway. Conditions on minor
roads are worse.

i i d accidents in recent
the increasing menace of roa '
t.ime?’“:het?;ovt? of India a.111dhm:;.nyl':I ’S;a;t?y Busoal.lfetay"s afgmﬁ:ay&
Madras have publishe ig ] ;
g:fézl(?:iy al:;?ng down suitable regulations for o:;l:rgi sg:
transport veh’icles, traffic signs and signals, parking xilc')r  ses
and oars, and rules to be observed on roads. Regiona :i St?\tes'
Authorities and Road Traffic Boards are set. up in .vseav:;;ng pobet
and major cities, for deciding d:sputequizterg reg #oadl
traffic and transportation.
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» the Author hag observed that
reed strictly; the violation of
ence strict enforecement of

giving the right-of—way, occurrence of accidents ete.,
pPrompt remedial moeasures could be undertaken. Iy would be
very helpful if some 8uch arrangements on well-plannp i
made on a]] bighways. Suitable persons living ip
could be appointed gnd j

POWers to supervise the
maintenance ang to enforce traffic rules.

2.3, Traffic in Cities and Urban Areas

The problem to be tackled in major cities and thickly popula-
ted urban areqg 8 the mixeq traffic which does not exist on
this scale in many other countries of the west. A medley of slow-
moving bulloek carts, horse-drawn vehicles, rickshawsg, cycles,
cycle-rioksha,ws, motor cars, bhugeg and heavily-laden Private
carriers, many of them driving recklessly or carelessly, ignoring
traffic rules " eyep on narrow oarriageway is the oause of
disorderly traffie and frequent congestions and resultant accidents,

ivic sense and a Proper road sense are sadly lacking in the road
UBETs in geners).

aster vehicles, excessive

and haste of motor vehicle drive
cost,

speeding and the

impatience
T8 to ‘get through fir

86’ at any

edestrians experience much difficulty jn Crossing roads, even

P
though < graffic islands’ and ¢ goprg markings’ for Pedestrian
crossing are provided in many cities

i N . 2

ight
. hand-operated lig
atic fixed-time or ha at congested
i Elvea.ri-e igguzﬁgs: u‘t;(;:;ul braffic contaogidgﬁl‘;lci;ese are rarely
m1gna’s : ing day an b adras.
ro:g gggzgz?zgin?egoi% c(il;;;:;nlgike Caloutta, Delhi and M
us

e 1 Or'-
: i f the cities and imp A
e ded in most of | dards an
Strect hghtmgﬂi:rg r?: 1no uniformity in the YZ?i?ied is not
tant '°°W’,’s’uglﬁ‘t1: and in general the lighting p
designs o
adequate.

. ttention
t received the at kes
: icles has not as yet re le. This ta
ot S o i ke i i
it deserves. idth an ing centres,
he road wi shopping
away much of ¢ cially nesr offices, worship, ete.
resull: s.tnt ?ﬁ:xlrf:nﬁ:)u::? ° restgur&nt»s anifgl::eianoguﬂy a.rea; are
markets, ci A " or arking ga : roposition
Adequate palrk!“gné"?f ;aﬂﬁng areas as & bimmgiilserg fll),equen"’
absent. Deve_ olpmencerns is unknown. On-gent,g occurred due
by commercia codiment; to traffic and acei al and transport
bottle-necks, 1mps arking, police, mumOltP ears, to regulate
to ind.ls.cnmmateta.llzen some steps, in re;eI:ireE;t Pa’rking Spaces.
authorities ha]‘lmt suitable kerb-side and Od -ss not even touch the
parking and allo orary palliative and doe ing serious propor-
This is ?[t:tlly 9‘1,2?3:%1 which is gradually assum
fringe of the p
tione of late.

blem in big

- f the traffic pro ioles

er appreciation of sity of wvehicles,

s confits egiog poplaion, oty of okl

cities, oonf d users, incidence of aoci forcement of traffic

beha.ytx'oux; Oaxll-?la messures adopted for en

n cys iven.
::;&Ltl:i)ons in some cities are given

2.5. Calcutta

i ion has & popula-
i ity in the Indian Union & popula-
iy thle(hblggzgtgilg}; to the census utltwi];me'};l: 9.5 1a
of wob '29.9 .la. ls:) the largest in the coun '_{‘hus, o O aisy
2053 aealnding. cles which are very few.2 Thus, tho intensity
1223 eéchifﬁgi:gﬁy ooty highf' ‘ Zgl:\l:cidgnts, and the nu::b::
vehicles inocidence of ro d the num?
i) typels,l_tlﬁ l|:li(;m,hs, Fig. 1. From a ::ﬁ&{es e o
b e e lgt.ha.t the number of motor hicles of ail $ypos
B e e ihan do bled itself in the last 10 yleard’eoreasad. e
e e douvehicleta has conslderapllyd e domn
e pit e ts specially the number klla; d bos gone <
numl;{er ofi;‘;(;:ld; ?s also low being 18.19 per
Drunken
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», maving vehicle, Though the
Caleutta Corporation have Passed & resclution ag early as 18582 in
favour of formation of orderly queues and itg enf
police, the situation hag not §

orcement by the
mproved much. :
the necessity for a hetter ei

Propaganda about

4 vic sense and strioter enforcement
methods are ndicated.

The Caloutta police have ip recent years undertaken an
extensive programme of
(13 4

ines so tha
These plastio mar
ontains near}

proper road laneg,

t vehicles could keep to the
night as each yard ¢

ks refloct the light hetter at
¥ a million * glags spheres ’.,

There are very few round-abouts in Caleutta due to very
heavy expenditure that has to be inourred in acquiring land in
busy localities, but traffic iz well controlled at road intersections
either by traffic police or traffie light signals.

Calentta is far ahes

d in traffe training methods, as the polive
Department hag established

t ed & ‘ Police Traffic Training 8chool ’ in
1952 in order to train personnel in advan

, ced traffic control o
cope with the growing complexities of the oity’s traffio require~
ments. This schoo} also offers refresher eourses for keeping up a
continuity of the training. It is understood that in one year, 500

en of the Calcutta and Wes
military police i

through the sohool.

The Safety First Association of Indis, Bengsl Branch in
co-aperation with the Calout:

ta police and Govt, Publieity Depart-
went arrange ° Bafety Firet -Weeks ’ iti

and “ Rafety Exhibitions ’
with special features like Learning Th

© principles of road saf
the behaviour of ro. i

them. Further, the Associatio
Code in Bengali and distribute
other organisations to oreate interest in road safety
also collested much data through complaint poste-ca

. They have
suitable plans have beep formulated an

rds from which
got approved by the

-drawn
1. Impediments to free fiow by animal-dra
Photo 1 traffic in a main street,

y g

11111



Photo 3, Parking of ¢ thelas’ and unloading

at the roadside
takes away much of the effective roa

d width,

Photo 6. Confusing speed and parking sign,




¥hota 10,
Pitfonriding cyclists
are a mendce to
road traffic,

Yheto 7, Enforcement
during peak haurs
teads ¢ order{y
traffic fiow,

Phote 8. Trafic mix
up caused by non- ote 1, Heavily-
observance of loaded ¢yclists,
road rufes.

Photo 12. Bullock

carts Heawvily-
loaded with bulk

produce require
farge voad widih.

Photo 9. Cyclists
l’idlng many
abreasy.




Photo 13, Slow-

moving vehicles Photo 16. Herd of
0ccupy most of the cattle in the middle of
carriageway on a road obstructs
broad road,

traffic.

Photo 14, Mixed
traffic with kerb
parking impedes
smooth traffic,

Photo 17. Centre
line markings help
orderly traffic.

Photo 15. Bad park-
ing habits lead to

Photo 18. Jay walk-
traffic delays,

‘ing in main street.




.

£ oy s

Photo 20, Rush of cycle traffic during peak hour—New Delnt,



TMPORTANOE OF TRAKFFIC ENGINEERING 341

Traffic Advisory Committec, All these have resulted in hetter
road nsage and better lighting in the city,

Caleutta’s system of maintaining detailed statistics regarding
V“'h}CIGS and road accidents is very good and has been helpful in
achieving many an improvement in traffic conditions.

2.6. Bombay

Bombay had a population of 28.4 lakhsin 1951. The number
of motor vehicles is on the increase, whereas animal and hand-
drawn vehicles are on the decrease, Table 3 and Fig. 2.

Bombay has about 14.0 motor vehicles per 1,000 population
and road fatalities in 1951 were 9.2 per lakh of population which
compare well with similar cities. Bub the city’s 660 deaths
per lakh of vehicles are more'than anywhere else in the world.
Ph? number of injured which is 184.3 per lakh of persons is
quite high, as also the 131.7 injuries per 1,000 vehicles. The
153’8 toll of 182.22 children killed per 1,00,000 vehicles is very
high compared to other major cities in the world.

~ Bombay has many good roads running through busy shop-
Ping contres. Traffic control at important road junctions espe-
¢ially during peak hours is of a very high standard compared to
bhat in other Indian cities. There are no automatic Fraﬁie Jight
signals, but it is understood that due to very heavy intensity of
traffic, it is proposed to instal a few of them at busy junctions as
31 oxperimental measure. Round-abouts are few compared to

elhi,
TaBLE 3

Number of Vehicles and Accidents in Bombay
T —— :

{ ! Parsons

| No.of @ No.of N.o{‘;e(’f d . involved in
Veap | Tegisiered T9EIRoTd) O TLC0C | No.of | rond acnidents

motor = O» cycles |~

| vehicles ' carts & dra:wn r No. No.

5 <tholas’ | vehicles )in;iu od | Killed
1950 30403 1288 2423  Not 5012 2%

available

961 35 561 1049 9102  do 5234 262
1952 35345 gs3 1623  do 494 221
1953 36 081 1190 1403 do 4409 216
\

12y
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'The taxi, bus and tram services are very well organised
havi quoncios ui i iroments. The greatest
laving frequencios to suit the traflic requir .
‘ ’ i ‘ the jay walkers, horse-drawn
outlaws’ against traffic rules are the jay : lorse-dran
gharries (victoria) and bullock carts. As the }l))e «is rﬁ‘j rafic
during office hours is terrific, great care 18 taken by traffic apnd ce
to channelise movement at the numerous road crossings
forcing pedestrains to use the footpaths.

* Liave been introduced in the fort area and
' ¢ ter success
at other places, and they bave proved to be a fa:r grea (

than anticipated due to the strong road sense displayed. I?Oldiﬂ-
tally this has done more to get rid of jay walkers than any other

measure adopted so far.

‘“Silence zones”

The Traffic Control Department of Bombay has also
introducedlrtrglﬁic control twi(Iz)e a week at selectfsd centres by
school boys between the ages of 10 and‘l2 belongmg_to a lo;;lal,
school situated in a very crowded locality. _Aftrer gix mont il
training, the boys are examincd and cex'txﬁca,seg are awar;le
to succossful boys. 'T'he best trainee ig presented with a medal.

“Trafic Safety Weeks ’ are organised by the Western India
Automobile Association in co-operation with the Police Repaﬂ;-
ment. Placards and banners bearing such’ slogans‘ as I‘m'fﬁc
aceidents do not happen-—they are cax}sgd , aqd Your Flrst
Accident may be Your Last’ are exhlblte'd. These along wn:,h
lectures, film shows, and on-the-spot instructions on road safety in
various areas of the city, have been helpful in maku.lg pqople ‘roaé
conscious. The Association has also organised ¢reliability trials
for motor vehicles on a 161-mile route from Poona to Ahmednagar,
‘rough driving and reversing tests’ for finding out the road-
worthiness of vehicles under normal driving conditions.

On the whole, it can be said that traffic congestion and
accident rate are gradually being brought under coptrol by
earnest efforts on the part of the traffic police, organizations such
as the Western India Automobile Association with the co-opera-
tion of the road users,

2.7. Madras

Madras with a population of 14.3 lakhs is growing rapidly
due to expansion of many industries. Motor vehicles are on ‘the
increase. The number of animal-drawn vehicles is decreasing.
The number of road accidents is on the increase, Table 4 and
Fig. 3, Plate 1.
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TABLE 4

Number of Vehicles and Accidents in Madras

Year

1954

1953

1952

1950 1951

1949

1948

1946 1947

1945

Types of Vehicles

Motor Cars
Lorries

E

1,444

S_O0N

21

1,349

|

7,

9,166
1,325

7,641

1

3,004
1,272

60
1,462

i,

5,656
1,711

3,877

3,856
1,019

IVENGAK on

371

184
382
1,226

<
5

1,306

1,050

582
296

1,431

H01

I
[ap}

525 4

99

611 5
290
1,278

418

334

Buases

290
1,345

320
1,413

&
1~
™

56

2
1,11

Taxis

1,084

1

978

652

465

Motor Cycles

Bullock Carts and

125
2,750

431
3,250

108

e
I\

283
4,750

Thelas
Rickshaws

<
)

I~

s

4,250

5,010 5.10s

4,216

407

373
Not Available

527

526

Vehicles

Horse-drawr,
Cyeles

Persons involved in

2 6
2,640
2,6

11
2 449

0

™

3

2,903
2,842

2,953

2,649
2,607

2,684
2

2,044
2,002

Accidents

Injured
Killed

5
i

36

,886

<

2

645

.
‘

2,31

D o
2,954

62

61

67

42

39

0
i

15
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Many of the wain roads of Madras are well designed and
broad. Bus services run at very frequent intervals. Rickshaws
brovide a quick means of transport for short distance travellers.

Traffic control and enforcement in Madras can be considered
as fairly good. But due to the heavy mixed traffic and the rapid
increase in population, there have been frequent bottlenecks and
the accident rate is increasing. The number of motor vehicles
in Madras is very low, being only 8 per 1,000 people. Fatal
accidents were 4.69 per lakh of population in 1951. 603 deaths
per lakh of vehicles are larger than in any city in the
world except Bombay with its 635 persons injured on the
roads are 202 per lakh of population and this is very high
compared to other cities. The number of children killed on the
roads is also very high and is 137.90 per one lakh vehicles and is
exceeded only by Bombay’s 182.22.'1\/Iadra.s. has. very few
prosecutions for intoxicated driving to its credit which is per-
haps due to prohibition in force.

It has been noticed that a high incidence of ac'cident,s is due
to motor cars and cyclists, the next in order being buses a!,nd
lorries. The number of accidents per vphxclg per 1090 miles
travelled for different types of vehicles is given in Table 5.

TABLE 5

Accident rate in Madras

, ‘ . Average (‘ )
| thiy | . monthly | Accident
Type of ; l;l::mgg No. of | distance lper vehicle
vehicle . No.of | vehicles ' travelled = per 1,000
. accidents | by one miles
| vehicle
Cars . 1ol : 6,670 ‘ 1,000 0.0152
Mot | L4 850 . 1,000 ' 0.0157
wes T a3 318 3000 00291
Lorries 31 1,008 0 1,500 1 0.0205
Taxis 10 | 206 - 1,600 | 0.0195
Trams 1 24 ; 102 ‘ 3,000 i 38(7)%:3
Pedal cycles 50 | 32649 | 950 | 0.006]
Podal oycles 50 % |- 00613
] B




. ,
346 IYENGAR O~

Zebra Pedestrian
§urveys and accident, counts have heen t
lunctiony ayg Suitahle round-abouts have been constructed, resul-
ting in smoother traffie low, Yecently an  automatic light
signal hag heen installed at one Junction and it has been helpful

Or controlling traffi at peak hours. The Corporation of Madras
bas und.erba,kfzn the PIeparation of a master plan for the city and
lt&} environ ich the city’s traffic problem will be dealt

ld-up during the recent Congress session in
adi has been an eye-opener to the concerned

Crossings have heep provided. ‘I'raflic

akon at important road

2.8, Delhi

The population of Delhi had increased to four
pPrewar size ang was 17.4 lakhs in 1951, The motor vehicles also
S!IOWS a steep rige, especially lorries, taxig and motor cycle
rickshaws, While the numbers of bullock carts, tongas cte. show
a gradual decline, the number of hand-carts is incrcasing_
The most Phenomenal rige ig shown in the number of cycles.
Though the statistics indicate that there are about 1,22 ()
cycles in Delhi, this figure would definitely be more than

two lakhs as quite a good number of cycles have not peep
registored.

times ity

Traffic has increased mote than three-fold ;
1295.9 tons was the traffic using Mathurs

for example,
1954-55 it was 4,800 tons,

road in 1934 whereag ip

Details of vehicles by type and the number of
given in the Table 6, Fig. 4, Plate I. Table 7 sh

accidenty are
hour flow at a selecteq place.

OWs the peak

At important shopping and businegg
insufficient parking space, leadin

traffic jams and accidents, During peak hours i

to see . motor  vehicles overcrowding the foot-
monopolising then{ 88 parking places, Of late, the paalff};llforiipd
have allocated existing suitable places for p;rking of ¢ e
n a busy shopping area (Chandni Chowk) where trams oy,
n;otor carsb?re parked on both sideg throughout ¢

Ol a suitable off-street g ace. Algo i :
Del}}i, the parkin ition | ansatio, hoar

: centres there i
gto jay park‘ing of vehicles,
t is quite common
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TABLE 6
. in Delhi
Number of Vehicles and Accidents 1n
—_ 953 ' 1954
f 950 ‘ 1951 | 1952 | I¢
1948 | 19049 18 I
R S iso maoz| 2.843] 2,062
: . . 2,423 2, V700! 27021 1,969
%otor Cycles 1'32‘2 %’51382 1,473 1,510 1,709 | 2,02 f
orries ’ L' 9521 068
8xis & motor cycle 213 196 351 561 gg; 627 731
rickshaws . 3s3 a%0| a0 dod 563 OFT o
8““ " 6.461 6,856 | 7,126 7,404 7,582 ”ggg— it
s (R} ' _,_’4__—\ —— = { 4, I
- tal 0,637 10,858 11,813 12,455 12,959 '!’{7706‘_1—9_64“
«Jy e Tl ~ , 3
tos 575 988 1,162 1’3% | }igg 1,370 | 1,525
Hand carts 1763 1,7951,872 11,8 30048 2576 2,781
Bullock carts 2’311 4.510 3,871 2’226 ’})37 963 978
Tongas ‘1’1“9 1,528 1,298 | 1,05 1 15 12 11
Kharkhras © g3 144 102 ‘881 600 600 600
?:llx? 'J;‘cl'rlfs} 950 400| 600 60 99,539 119,873 121’7;6
-yele Rikshaws R — — Y 303 972 925
Cycles donts 281 203, 638 8¢ 303 012 9
'{jotal No. of accide 58 32 7:‘7; 508 | 302, 5170 612
ersons killed 209 204 | 456¢ | ; ;
Persons injured :
TABLE 7
Peak Hour Flow in Delhi
Numbers
Type of traffic 213
Horse-drawn vehicles 34
Other animal-drawn vehioles 236
Motor cars 59
Motor cycles 57
Lorries ]9
Buses 16
Hand carts o7
Rickshaws 1612

Cycles
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The number of the accidents on some of important roads
are given in Table &. In addition to these, B¢ accidents
ovourred at road junctiops. These places mantioned i the
Takle require special attention,

Taslte 8

The number of accidents in the pevied
19461948

Raoad Nn, of aceidents

Mehrauli Road to Alipore Zoad via Pfit&\‘:iff?:]
Road, Shahjehan Yoad, H ardinge Avenue, Elgin

Road and Lothian Road 131
Mathura {losd — Wellesley Road — furzon Rl 41
Quecnsway 33
Parliament Street—Minto Road A0
Lady Hardinge Raad "
Irwin Road 18
Reading Rosad 14
Panchkuin Road 45
Chelmsford Road a1
. B. Road o8
Delhi~Shakdara Road {Grand Trunk Road) 22

Total 404

An esumeration during peak hour ic in O
area, showed that 1,000 togl?ﬁﬂﬂ motnrm;fag;{x}icc\‘(:; ;ﬁ I:;.gtglsi P}I%E;
cycles are parlgedA Exeepb in the inner circIeA, these Vehiclrza(ssmo
mo?tly 'pa,rked in a (}morderly manner without observing the ) r‘e
of * facing the road,” resulting in impediments to smooth tr::fll‘e
flow. Tt is suggested that further parking facilities be provid ml
for another 500 cars by utilising part of the extensiv{) li )
park and the lawns opposite Regal Buildings. ‘ ¢ conteal
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eaging traffic needs and
dern standards, silence
tc. have been done.

. The authorities aro alive to the incf
70nstruction of rotaries designed to moO
‘Ones, and marking of pedestrian crossings €

. As an experimental measure, tW0 electrically-operated traffic
signals have beon installed. Of late, traffic regulations are tighten-
ed up by periodical surprise checks and prosecutions for offences
such as  crossing the *stop line’ using illegible number plates,
defective tail lights and exceeding gpeed limits. In addition
to posting traffic constables at important crossings, 70 specially
trained constables wearing ¢ May I Help You’ badges are posted
at railway station, congested crossings, busy shopping centres and
cinema houses, to help children, the old and infirm and others
d‘"fi"g difficulsies on the road. These measures have been very
useful.

Much interest is evinced in this problem by the traffic police
of Delhi State and non-official organizations such as the
Automobile Association of Upper Indis, National Safety Acgoria-~
tion, Rotary Club, Road Courtesy Squad, Scouts and National
Cadet Corps. ‘Road Safety Week’, ‘Walk on Footpath
Campaign’ for edneating the road users and the public on the
Proper observance of road laws, popular lectures and film shows
are arranged and leaflots on safety code are distributed.

These periodical checks have had no effect. Continuous
enforcement with greater vigour by prosecutions and heavy fines,
by introducing permanent checking arrangements seems neces-
sary. Movements of flocks of cattle on many of the roads
must be prevented by diverting them to lanes and unfrequented
routes.

2.9. Hyderabad

The number of motor vehicles, animal-drawn vehicles and
accidents in the city are given in Table 9 and Fig. 5, Plate I
The number of animal-drawn vehicles is on the decrease Wheroas
oycles aud cycle rickshaws aro on the increase, The number of
aceidents js on the increase. The number of cycle rickshaws
have increased more than two fold within the last six years and
extra traffic police are posted during peak hours to control their
reckliess movement.

2.10. Bangalore
The city’s population of 7.8 lakhs in 1951 is rapidly inorea-
sing due to industrial expansion.
13111
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TaBrLe 9

Number of Vehicles and Accidents in Hyderabad

Year

1949

1948

1947

o

184

Types of Vehicles

Motor Cars, Trucks,

7,203 6,079

7,183

L
0
2]

6,

3,263

2,744

Buses
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%
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2,169

279

2,178 2,

1,992

,297

~

2,632

2,305

t=

2 676

Bullock-carts

53,725

51,825

49,041

ot
it

12,

38,106 14,352

38,471

7,278

Cycles

3,705

3,457 2,621

3,460

Rickshaws

- Persons involved in Accidents

347 362 345

211

-Not available

Injured

18 21

18

Not available

ves

 Killed
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factary workers, students snd

Cyele mongsb .
yelon aro popular Amang have registered the maximum

the middle class population and i / v
rise. The x:xmheg O}f road accidents is fairly high. . é\}c u}IDn;brlxﬂ,
road Cr()sgings and turnings, ° Halt’ boards and K O.V‘Vq, (:nugt
voad signals have been put up. At these places V"‘“‘h&“ o
8t0p fac a few seconds and then only proceed ® ; lfrom
policrman is on duty or not. This prevents motoansihe“h“
8pesding und gives them a second ot two to loczi;;mgll I whethod
there is any danger from approaching graffic. This ha

in a reduction of nceidents 1n recent years.

Photos 1 to 20 illustrate some of the points mentioned above.

3. TRAFFIC ENGINEERING METHODS IN ADVANCED

COUNTRIES
ike the U.S.A. and the U. K.,

ffic planning and road safety
idents on the roads from

3.1. In progressive countries |
considerable thought is %ivetn toé,ra °n
and : ing made to reduce ace ro3
all pi?:i'g;e?:g}l):sl."g Organizations for ohtaining smtxstxgal data
on road traffic and keoping records of the duta collected exist,
Improved designs and specifications of roads and crossings, park(;
ing places, and road signs and signals have been worked out an

adopted.

3.9, Fast and slow-moving traffic have been separated ;
centre Jine markings are provided on an extensive scale. Greatest
value has been attached to the education of the road users and
public on proper road use. Suitable traffic laws have been framed
and very rigidly enforced, Traffic engineering departments have
been established which work in closest co-operation with all
agencies-—government and pon-official—including education a.nd
research institutions, All thess measures have reeulted in a high
degree of efficiency and economy in road traffic and transpor-
tation. It is neither possible nor economically feasible for at loast
some years to come to adopb all the latest methods practised

abroad in India.

4. SUGGESTIONS FOR REGULATION OF TRAFFIC AND
ACCIDENT PREVENTION

41. In India various Government and private organizations
such ae Automobile, Rotary and Safety First Associations are
doing valuable work to minimise accidents. But co-ordinated
effort is lacking. : S
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While in the U.S.A. and the U.
speed vehicles predominate—60 millions in the U.S. A. and about
6 millions in the U. K., in India traffic consisting of automobiles,
slow moving bullock and horse corts, and cycles have to

be catered for. In order to avoid greater traffic hazards and
achieve better use of motor

vehicles, separate lanes should be
earmarked for fast and slow-moving vehicles on roads which are
wide enough. The kutcha road berms on highways in rural areas
should be made pucca though not to the highest specification, in
stages, and set apart exclusively for animal-drawn vehicles and
cycles. Concrete trackways must be constructed wherever feasible
for animal-drawn vehieles. All these may entail greater initial
costs, but this will be far outweighed by the resultant sconomy.

K. pneumatic-tyred high-

4.2, Traffic Surveys and Research

Ag o pre-requisite for all new road projects
road improvements, whether in rural or urban
veys including origin-destination studie
or pre-paid postcards or roadside inte
results statistically analysed and future trends in the growth
taken into account in the design.  Before and  After Studies’
should be conducted to ascertain the betterment values after
improvements. Standard procedures for these should be evolved.
Research on the use of local materials for different types of road
surfacing must be undertaken. Asg g first step in tackling traffic
and road safety problems, the Central Road Research Instituto
Delhi, has now undertuken studios on the ““ Behaviour of Road

Users.” and “ Fixing the time cycles for traflic light signals at
road intersections, *’

and programmo of
areas, traffic sur-
8 by the interview method
rviews must be carried out,

Generally, there is an utter lack of road sense amongst all
road-users, compared to the orderly beh
In urban area i

4.3. Strict Enforcement

Due consideration must be giv ;
who contribute most to road agclciiillrf& pe%estnans e
confined to side walks and must he El,'ll()w
crossings controlled by policemen,
edges of foot-paths at busy places to re
roads. Separate cycle truc P
Traffic rules being more hop

d cyclists
cdestrians must be

ed to cross only at
ils should be fixed at
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vs strictly.
ing the traffic laws strictly
checked by enforeing laws strichy:
{%glcaetol;;u:{};loﬁ(lgd be prosecuted or fined as done 1n
Paris.

4.4. Building Safety into the Roads

. i ey, ade-
Moro parking places, construction of PRplio 887050 &
uate street lighting, proper control 0 rma,rkinzg’.‘ along the
3'1;1 light signals, and proper contre h??mtion of rotaries at
carriageway should be provided. Cons 1;he present needs, but
important road intersechions m‘}%sgmzirgg so efficient and effective
: : : ] se Mmig . .
lwnh mcrea.eg l:czmgvlicdg}rlﬁng of roads at busY-ll'r;‘tizseccs:motrrlgl :;rilﬂ
i?ltaet;ll(:;i.on ocf automatic ligh:‘; sig(r)):lﬂ Ct(? (f;gilnlz\.t(fion of the work
f well in advance. L0-0 . ial for
h?vohto Eev:goiﬁgflger and the road engmeel‘tel;] ?Zsiﬁzl?lrban
g 1?.33-,, Oa well planned and designed road sg(;z with the princi-
&: 118 1 '%ho town planners should be acquain it the demands of
plgg underlying modern road lay out to su
traffic.

S ended uniform
The Motor Vehicles Act of 19139%1;&51[)1&0::111;1!) lod uniform
thos Bi.gns "y trgfzi‘g‘lslg;raéls n?)lt Olocated properly and are m;z
thefm i an% :;lgy for giving the best service to [lj'og.;i (‘iml(g:{,iom
mal'lmt:(linsgagrth% system of signs pf‘epared by the Unite
sou(ig be introduced throughout this country.

£6. Vehicle Inspection

ile maintenance lead to many

.Poor Stm'l((i]ar:?ssc?tflse&cllltg[;ox‘::echaqical defects._ ]It; 1bs, 2}1@&9.
avoidable acci ethat a thorough checking of all vehicles by ral ic
fore, “:.“Perwgene at regular intervals. Though some cont%ro is
z::x?(g)r;;l::c;:edoat present, it is not enough and rigorous enforce-

ment is necessary.

4.7. Standard Forms for Obtaining Data on Traffic

t o uniform standard for
i rgent need to adopt a
';[‘]?ere mdarr:acgr%ing detailed information on road tx:.fﬁic,n z(;
obtammglan ould serve a useful purpose in the px‘operf esig of
:lliatr(t)l;?i i:?glanning improved traftic control and enforceme

e

measgures,



354 IYENGAR ON

4 8. Education

Wideapread and well organized propaganda by means of
lectures, films, radio talks, ovganization of sufety weeks, should
be continued persistently if any reasonable measure of success is
to be achieved.

Co-ordination of efforts in all these matters by Government
bodies like police, Education Departments, Roads Wing of the
Ministry of Transport, Public Workg Departments and Municipal

Corporations, Research Organizations, like the Central Road
Research Institute Delhi,

and unon-official organizations like

Automobile and Road Safety Associations, Rotary Clubs and
Courtesy Squads, ete., is essential,

The existing road traffio laws and regulations in various
areas have to be carefully studied

: \ and amended or modified in the
light of present day traffic conditions and future trends,
4.9, Commission of Road Traffic and Safety

The constitution of g
and Safety * by the ¢
increasing complexities

¢ Statutory Commission on Road Traffic
overnment is necessary in view of the

i _ of traffic problems. This Commission
¢an go into this question on g national lovel in detail and

recommend necessary ways and meaus to control, regulate and
mprove road traffic and safety.

4.10.  Traffic Engineering Unit

Inall cities, a
shed for improving
experimental me
full fledged dep

‘Traffic Engineering Unit
engineering and rpad safe
asure and these could later o
artments depending upon the

should be establi-
ty facilities as an
n be expanded to

) pe measure of gy
achieved. Initially these units may be attached to Publicgwggrelig
or Municipal Engineering Departments, A

direction has to be made and the sgo

eginning in this
road traffic and safety in India,.

ner it is done the better for
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main sonuree of revenune of the Stafe. For lack of adeguate road
compiunications, Jarge quantities of timber arce at present floated
down the rivers to the plains with corsequent losses in trausit.
Further, the mineral wealth of the area remains unexplored for
want of proper road communieations.

20OSURVEY OF EXISTING BRIDGING CONDITIONS

21, As most of the roads in the State were meant only for
mule or pedestrian tpafic awd were not intended to cater for
motor vehicles, crossings over big rivers or smaller streams
existed in the form of one of the following expedients .

() Dry stoue scupper which consists of a dry stone
embankment with a suitable outlet for the passage
of water across small streams. In times of heavy
floods tt serves as a causeway.

(b} Simple timber bridges  which consist  usually
of three longitudinal wooden beams or logs with
cross planking and wooden railing fixed to them
for streams np to 40 ft wide.

(¢} Woouden cantilever bridges or light steel girder
bridges with wooden decking for bigger streams up
to about 68 {t widsh.

(d} For spans of about 100 It and above, light suspension
bridges were constructed over main  established
routes while ropeway bridges, Plate 1I, and simple
pullev-rope devices were used over subsidiary routes
or for local erossings of rivers near villages.

2.2 While these temporary devices served their purpose very
well on mule roads, permanent structures have to be constructed
on maotor road alignments which will replace the old mule rvads.
Difficulties of transporting materials and equipment necessary
for deep foundations in boulder beds might militate against an
extensive wuse of modern methods of bridge construction,
particularly in reinforced cement concrete, in the upper hilly
regions, From past experience it is seen that the suspension
type bridges have proved quite suecessful in this region, and it is
recognised that the design of existing bridges bas to be modified
bo suit present day requirements of highway loading and other
highway standards as applicable to traffic conditions in the State.
In fact, some of the bridges have already been reconditioned

;)r strengthened and are now safe for the passage of motor
orries, ' '



D'Cosra & Repar, on

2.3. The Hwny existing suspension bridges over rivers 1
the lower Himalayan region were built at various times betweell
1890 and 1930. They are mostly between 100 to 200 ft in span
and some have spans even longer than 200 feet, Their width is
wostly 8 ft and below. A statement containing partivnlars of
some of these bridges situated in Himachal Peadesh is given in
Appendix 1, Photos 1 to 7.

2.4. The suspension bridges referred to
light suspension bridges, chiefly meant for pedestrian and mule
traffic. The justification for their oxistenco lies in the bturrential
nature of the rivers with deep chanpels in the mountainous
region and high velocity of flow not permitting intcrmediate
temporary or permanent supports. The light nature of hill
traffic at the time of their construction and the difficulty of trans-
porting materials other than those locally available were other
reasons which favoured the adoption of light structures. A
striking featurc of these bridges is that they are invariably sited
ideally at places where the course of the river runs through u
gorge and 1s straight and the banks are very stable. It is not
unusual to find in many cases the towers resting directly on solig
rock and in some cages the eliffs themselvos serving as towers for
fixing the cables.

above are mostly

8. DESIGN FEATURES OF EXISTING SUSPENSION BRIDGEN

3.1.  As most of the bridges described
successfully stood the test of time to this ¢
worth while to consider some of the

design!.

. Appendix { haye T
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(a) Loads: A dead load of 50 1b per sy, f1, unq
f 100 1b per sq. ft. were taken as a fair allowance fqr
(I)n'idge in the upper part of the SButlej Valley,

(b) Types: Suspension bridges were divided into the o)1y,
ing two main classes
(i} Unstifiened, and
(ii) Stiffened.
In type (i), & moving load was transferred direct to the

in turn. In type (if), » moving loaq
?achdst‘losi’ﬁgdeirbigg Shrough the medium of trusses.
erre

. The backstays were usually arrangeqy
"?t’a nt pressure on the towers to be vertical,

cableg by
wag tr&ng_

() Towe
cause the resu

80 ay g
but if

Dehar suspension bridge,

Photo 2.

Bridge over Sutlej River at Dehar on Simla-Mandi Road,

Photo 1,
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Victoria bridge

Photo 3,

Pully ropeway bridge at Chini.

Photo 6,

over the Beas at Mandi.

Pully ro) w2y Bridge at Chivi.

Photo 7.
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this was not foasible, the towers were designed to withstand a
resultant pressure at an inclination to the vertical.

(d) Saddles: It was generally desired to design the saddle
80 that the resultant pressure of the cables on the towers should
be vertical. To obtain this effect, two conditions had to be
fulfilled, viz.:

(i) the backstay and the tangent to the curve of the
cable to make equal angles with the horizontal;

(i) the tension on both sides of the saddle to be equal.

"Three types of saddles were generally employed, Viz.,

(i) C. L block bolted to the tower — There was no
provision to eliminate friction or to ensure equal
tension through the rope.

(i1 €. I. saddle and rollers — This provided for the
olimination of friction but was unsuitable for use
when the inclination of the rope to the horizontal
on either side was not equal.

(iii) C. I. rocker and bed plate — This was an improved
type suitable to all conditions. The rocker would
move so as to equalise tension and the resaltant
force would then be vertical, if the angles of the
cable and the backstay to the horizontal were equal.
If this was not the case the resultant force would
pass through the axle pin.

(¢) Camber: The real function of the camber was to com-
pensate for deflection of the roadway under live load so that a
conpentrated load moving over the bridge actually moved in &
horizontal path instead of always climbing & slope due to deflec-
tion. On this hypothesis, the amount of camber required at any
point was a calculable quantity, being equal to the corresponding
deflection due to maximum load. V

(f) Wind Ties: The drawback of the unstiffened type of
bridge was its flexibility which admitted of movements in the
roadway. ‘These movements were of two kinds :

(i) deformation due to concentrated or partial live load
causing a vertical movement of the roadway result-
ing in undulations.

(i) lateral movement due to wind pressure causing
swaying. Wind ties were necessary to counteract
this effect.
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4.2, The design of susponsion bridges, though highly in-
volved, is flexible, depending, in the main, upon:

(a) the dcad load ol the structure;

(b) the intensity and position of the live load ;

(¢} the area and elastic properties of the cable system .

(d) the moment of inertis of the stiffening truss.

need still further by temperature changes, hy

The design is intlue
and hy the sag ratio chosen to fit o

the span arrangement,
particular site.

1.3, Suspension bridges can be classified and gronped in a
mimber of ways.  The prineipal clasgsifications are:

(a) By type of the suspension system, such as
(1) forged-link chains,
(1) eye-bar chains,
(iii) wire cables, and
(iv) other miscellaneous arrangements.
(h) By the method of stiffening the suspension system,
such as
(i) unstiffened™,
(i) integrally stiffened, and
(iif)  deck stiffened.
(¢) By the loading of the suspension system, such as
(i) structures with loaded backstays, and
(it} with unloaded backsbays.
(d) By the anchorage of the suspension system, such as
(i) externally anchored, and

(ii) self-anchored™*.

* Used for (1) light construction, such as foot-bridges, forest trail strue-
tures, ete., where the nioving load is negligible and deflection requirements
are not controlling; (2) very long spans where the ratio of Jdead to moving
load intonsity is sogreit as to render stiffening unneeessary.

*% By the cnployment of horizontal struts or givdoers entending from end
to end of the steacture, generally at roadway dock level, designed to earry
the horizontal component of the cahle stress, thus redicving the end piers of
all forcos vertical ones.
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G BRIDGING POLICY IN THE S$TATH

5.0, Two important points dessrve eonsiderstion before
examining the requirements of light suspension bridge structures
for the various chisses of roads in the State. These are :

{a} width of roadway, aud

(b} live load for which the bridge i to be desigued.

5.2, Width

The existing suspension bridges enuwerated in Appendix
are mostly B ft and below in widsh, The roads over which they
are situsterl were, no doubt, meant only for mule and Qegiesman
trafic in the past but with their improvement ar rz_aahgnment
to now standards, work on whieh is now in hand, it is expected
that full value of the improved roads will be desived only when
loaded trucks up to 10-ton capacity, Fig. 1, are able to pass
over them. The minimum width of roadway over the hridge
required in that cnse will be not less than Y or 10 £t for one
trsffie lane,

B0 Wi, CLLAAREE

. i
N ‘ ¥ i
W TOTAL WEGNT OF ! :
TRUCK & LEAD H :
0B W 1 ‘
e
pwEE3 - o¥ ==l
I S
s E3-  EHeaw
fig 1.

5.3. Live Load

Fhe light suspension bridges under comsideration cannot
probably be classed as permanent structures. Ag such, and on
account of the fact that they will not be called upon to esrry
Ioads heavier shan a 10-ton truck in a foreseeable period of time,
it will he sufficient if these structures are designed for Class B
loading of the Indian Roads Congress. Taking a load intensity
of 100 1b per sq, ft. and assuming that the width of roadway over
the bridge s 10 ft. the equivalent uniformly distributed load is
.56 tons per running foot jnaluding an impaet allowance of 25
per cent. For spans of 200 16 and above, this would be higher
than Class 30 loading?. ~Similarly, if we take a load intensiy of
85 1b per sy. ft., i would be seen that bthis would correspond
exactly to Class 30 loading for the conditions mentioned above,

16—g53
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Further, the load intensity of 100 b per sq. 6. with the same road
width and impact allowance as assumed previously would ronghly
correspond to Class 24 loading for a span of 100 feet. [t would,
therefore, be seen that for shorter spans the assumed live load
intensity for design purposes would have to be increased if o
parvicular class of loading is to be adhered to.

5.4.  Based on the above mentioned cousiderations, suggested
standards in respect of width and design loading for light suspeu-
sion bridges for various classes of roads in the State ave given in

Table 1.
TaBLE |
Suggested Loading and Width Standards
Clear width in i
betwee
Class of road o )erween \ Live Load
Wheel~ |, ..
guards ’Raxlm«os
(n) State Highway 10 12 L.R.C. Class \ train of
loads or corresponding
equivalent  uniformly
distributed load.
{b) (i) Distriet  Road, o 12 LR.C. Class A train of
Major. loads or corresponding
equivalent  uniformly
distributed load (except
i cases Where perma-
nent structures would he
expensive).
(i1) District Road, 0 id I.R.C. Class B train of
Minor. loads or corresponding
equivalent uniformly
distributed load.
(c) Jeepable tracks on 6 8 85 Ib per sq. ft.
motor road align-
ments.
(d) Tracks providing 5.5 6.5 %5 b per sq. f,

access to a motorable
road or to pasture
grounds (A jeep may
oceasionally be expec-
ted to pass over such
roads).
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5.5.  Indian Roads Congress Class A loading corresponds to
Class 40 Joading for a span of S0 ft.  The closest approximation
to Class 10 Joading for spans of 200 ft and above for a 10 ft
width of roadway would be 120 1b per sq. ft. Under conditions
prevailing at present and taking into account the foreseeable
future development it would not appear justifiable to design light
suspension bridges for a live load infensity greater than 120 1b
per sq. ft.

5.6. Suspension bridges in the hills have invariably to
be sited on a straight reach of the river at narrow and well
defined sections where there is least possibility of change occur-
ring in the course of the stream on account of local obstructions
and where hard rock on either bank is available for foundation of
abutments or towers. In addition, reasonable proximity to a
direct alignment of the road, i.e., avoidance of long detours is also
to be aimed at. Sometimes it happens that a rocky site is
situated on a bend in the course of the river and this happens for
the very reason that there is solid rock which the river cannot
pierce through. The suitability of such rocky sites has also to be
eonsidered.

Most of the existing bridges are situated at suitable sites,
They were built just after a vertical fall in the course of the
stream so that the force of the water current was dissipated in the
fall. In selecting suitable sites for new bridges this point has to
be carefully assessed. In some cases, protection to the banks is
necessary aud in one instance protective works of cement concrete
blocks with embedded chain along either bank of the upstream
side of the river have eliminated the danger from scour to the
ahutments.

5.7 A strict application either of the catchment area method
or the area-velocity method for the determination of maximum
discharge is not possible for hill streams on account of the rugged
nature of their courses and the surrounding country. When
narrow rocky sections or gorges are selected for siting bridges, the
linear waterway for single-span bridges is automatically fixed and
what is required to be determined with accuracy is the highest
flood level. 1In case of big rivers, the discharge can be deter-
mined with a fair amount of aceuracy from the cross-sectional
area at the proposed site and the average slope of the river bed.
As, however, some indeterminate factors like cloud bursts—which
are not rare in the hilly areas—temporary obstructions of the
streams on account of landslides and uprooted trees, or the
melting of the snows in the higher regions are involved, an
increase of the minimum vertical clearances between the H.F.L,
and the lowest point of the deck stracture, prescrihed under
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o SOME POINTS REGARDING CONSTRUCTIONAL ¥KAN
: INAL FEATURES

ti.1. Economic Proportions

The length of side spans of a sus i i
L Q DRI suspension b > de
:ﬁlsizh:)rz:qndl}‘umns «,Lt site. (%enqm]]y, the ra,rf;li(:vg:fd;[rin:l?aﬁE‘;"‘
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> local conditions.

The depth of the stiffening girder de
gg,rérgs i):szltr,‘l‘(;ltyl. 4014 or or_dm:try highway bridges the deptl

triss is preferrre-‘d /f to 1/50th of the span. Generally. a S;}I]a‘,lll may

distance betweer ﬂOr appearance as well as for economy 0¥er

W{(]f}] to bé 0 . the stiflening trusses depends upo }y he

provided but for sufficient lateral stiff p ‘n the road

preferably not be less than 1/30th of the span stiffness it should

pends upon the required

6.2. Materials Used

The stiffening trugs
) ! es are generally built
cracks and e joints hecome loose, (l'hertef()rel eIf1 AL
;; ening trusses defeat the very purpose which thoy aneber for
o serve. Timber trusses may | e ey 8re meant

ll‘)We-V s
structures Jusi 'Ver, serve thej
ructures meant exclusively for mule and pedestri if} Eurﬁfi)ose for
o PLHERIy rathe.

* Bxtract given on page 378, e

-1
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The cables are made of galvanised steel wire ropes. The
approximate weight of the rope in pounds per linear foot is 1.68 X
(diameter)? and the ultimate strength of galvanised steel sus-
pension bridge ropes in pounds is given approximately by 80,000 X
(diameter)?, but values prescribed by the manufacturers should
preferably be adopted. To allow for changes in length of the cables
made of wire ropes, screw and nut arrangement should generally
be provided.

liyebars or flats are also used for cables. While wire cables
are self-supporting during erection, lighter in weight and have a
high reserve capacity for loads heavier than the design loads,
evebars or flats give a more rigid struecture.

The suspenders are either of galvanised steel ropes or
structural steel rods. In the latter case, bending stresses due to
lateral or longitudinal swaying of the bridge are avoided by
inserting pin connections or links.

The towers are built either of structural ateel or stone masonty
or cement concrete.

All castings, such as saddles, cable bands, anchor shoes,
knuckles, etc., are made of cast steel. Suspender sockets are
made by drop-forging and machining.

6.3. Vertical and Lateral Stiffening

Vertica] stiffening is sometimes gecured by introducing
diagonal stays between the tower and the roadway, although these
make the stress action uncertain and introduce unbalanced
stresses in the towers.

The wind bracing provided in the plane of the bottom chords
is often supplemented by land-ties or wind anchors, i.e., ropes
connecting points on the roadway to the piers or to points on
shore.

Cradling of the cables,ie., building the cables and suspenders
in inclined planes, also secures lateral stiffness, though at some
sacrifice of uniform stress in the cables. 1f the cables are cradled,
the reactions at the saddles on the tower will be inclined and to
overcome this effect the backstays have to be made divergent.

6.4. Towers

Towers are built either of masonry or steel. In the former
pisse, they are built as two columns from a common base beneath
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the roadway and connected together at the top in the form of an
arch. The tower legs are designed as ecolumns to take the vertical

reaction of the eables and also ag cantilevers to  resist the
unbalanced horizontal forces, if any.

Saddles provided on the towers to t
holted to the top of the tower or provid

former case, any unhalanced horizontal force must he allowed for

in the design of the tower. 1In the latter cage, the eccentricity of
the vertical reaction has also to he provided for, .

ake the cable are either
ed with rollers. In the

.5, Anchorages

These are very important parts of the structures ag the safety
of the whole suspension bridge depends upon them. Tn places
where rock is not available for anchoring the cables direct into it,,
massive masonry construetion is required to resist the cable pull.,
Stability against sliding can be increased, if required, by sloping
or stepping the base, thereby increasing the sliding resistance.
In general, the resultant of all the external forces must not;
uplift at the heel of the anchorage block
the resultant from the normal must
friction.

cause
and the inclination of

not excoed the angle of

The anchor chains pass through the masonry and are fastenoe(
at their ends to anchor plates or girders distributing the pressure
on a sufficient mass of masonry.

The anchorage devices should be safe and be
periodical inspections.  Alternatively,
conerete in order to be free from the eff

available for
they can be embedded in
ects of air and moisture,

6.6, Erection

One of the great advantages of light sus
under conditions prevailing in Himachal Pradesh i
erection. The normal order of erection is
cables, suspenders, stiffening trusses

pension bridges
8 the facility for
towers and anchorages,
» and floor system. ‘

7. GONCLUSIONS

7.1. Taking into consideration various factors, such as
availablity of suitable sites, difficulty in transport of materials
and equipment, lack of skilled labour, eage and speed of erection
cheapness in cost of construction, ete., :

: b1 conditions in the hilly
areas of the region comprising the State of Himachal Pradesh are

Pyre”
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i ight s nsi bridges for
favourable for the construction _of light bll'splcrtl;li(()lxées wh%ch foe
;pans above 100 ft.  Many existing susponsiot e N ime and
spus \‘ml‘ 50 years old have successfully stqod the ff?s ok they
B(r):v:d VuV ilt‘:(}ful for mule and pedestrian tratic

were neant to carry.

i - (1) cable
The chief drawbacks of the existing struetl}res %1;0 ing:l)ﬁi::ienb
strength not sufficient for taking heavy load_s?: %ack e gidity
width of roadway for motor vehicles, and (111)ﬂ B ancr o 806
in the structure. An attempt has been made in l'ldin O ot
how these difficulties can be overcome by pI'OYl” thge T dway
cable strength to take the an‘ni}cliptated l.c;gél, fl;:eaplzgfnimum =
over the bridge not less than that requl ] P
i i h1i t for vehicular traffic, an
dth in the case of bridges mean fradhe, AR
l;rr(])e\)/i‘ging steel girders for stiffening purposes as$ tim
unsuited for this purpose.

7.2. Light suspension bridges of the type enwsang:i(ih:rx z};};
Paper cannot be classed as permanent struotur'es,WhiCh or o
they be called temporary in the ordinary sense in e o
structures are classified. They will remain m Szl;\re(;e L oone:
truction of permanent bridges 1n steel or c:n(i e oo
feasible in the hilly regions dlfﬁcplt of accelss e ctures
lopment may not justify provision of costly g
just at present.

der construction in the
3. Ag traffic on the motor roads un ¢ t10;
zmrea.7increases and the region is developed and lndUStrla:rs;i’nzl:)i
light suspension bridges could bp replaced by more tiIf)ied mont
structures by which time they will have amply jus

existence.
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ixtract from Clause 105 of the

Indigg Roads
Revised Bridge

Congress
Code

*
(s} For openings of high  jeye) bridges,
approximately rectangulur, Or With g very flat curve
of the soffit of superstructure, as for instance in the <
case of beam, frame, op bow-sbring Superstryctures,
continuoug girders o oPen spandre arches with
suspended deeking, the

MRy, cle
M accordance with the fo}l

which are

rance shall be
OWing table -

Discharge Vertica]
clearance
Below 10 ¢usgecs 6 in.
10-100 i 1 feet ¢ in,
160-1000 2 feos,
1000-10,000 cugecys 3 faot
LLB00- 100 060 CUNees 1 feot
wer 106,000 . 5 fout,

The minimum clearan g, shall be

Weasured frop the
lowest point of the deck

; ¢
structure inclusive of main
girders in the vontral half of the clear Opening,

* * *
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Appendix 1
PARTICULARS OF LIGHT SUSPENSION BRIDGES IN HIMACHAL PRADESH
: - - — Aoy e
< 32 5 BE- - o i & < R .
“ Name of ] ‘o'§ Egé‘)g u-‘:o:l-:'g' '5515 ! ’:‘% | g—": | gogu £§'~é “E: 3 g‘%o ggg? Remarks
- hridge w3 . rintion. S5 9 ERp-E 8.0 & [ 2 j = ‘ = Sca & o8 d & om -
T | situation. | 2 Priel descriptior BEEE | 294 fE 0 g5E 0 2R EEEOER oF dnge
7 g+ §REeE | FEia 5 O bET tZd ) B . 8% (EZS
s &° £34° ] 43 “Z o T 4 g841 ¢ | A (HESE
- b o SR —— A B A DO SRS Y R
1 2 i R 4 | 5 6 " ] ; 9 | 10 \11"/ 12 \ 13 = 14 15
ﬁ,_., _ ' 1 [ SR ,\/""——- s -
Slpla suspen-  — Cables of M.S. flats, Wooden 44'-0” Both abut- One span 7O 244" Q" - — Safe for — Protectlze works Ec)f
sion Bridge_ woodey decking, ancho-  stiffening from ments and 220"-0" 5-ton (;)e;mela‘n f:tohncx;;?
over the Ravi rages below  gronnd girders low towers are clear. lorries. b (()icd sd Wllm.'n on
at Chambaon level o both sides, serve as water of stone edded chai o

Chamba- railings. level. masonry the upstream side

Bhaniket and rest o0 protect the abut-
Road, Photo 3, hard rock. ‘ ments from scour.

Victoria 1887  Sixcablegof G.1. wires2in. 31"x317x1” 28-0"  Both the  Main span 9-0"clear  — - —  btoms - — -
Bridge dia. oy each side, 1in. angle iron at the abutments 9250’07 one between specified

over the dia. G [, wire suspenders, booms and  abut- and towers simply wheel-

Beas at woodop decking. Left 47x3” flat ments. are of 8t0%®  gupported  guards

Mandr on anchorgge: stone masonry iron cross masontyY  shore span and 11t

Amritsar- block 50’ x 22" x 18”7 braces, 4’ and rest 0N 20'-0” length between
Pathankot- size; pight anchorage high from hard rock. on Mandi railings.

Kulu Road, girdepg fixed direct into the decking. side.

Photo 5. hard prock.

Bhojwa_ni 1889  Four cgyles 1} in. dia. on Wooden rail- — The towers  Main span 9’ Q" 33070 Rs - Rs Lorries — Thi_s brldge 18
suspension each gijde, wooden floor- ings 3'-6" rest directly  980/—0"; 28 571 86.9 can go situated in Dthe
Bridge over ing, masonry towers high serve on rock.  simply sup- ove.rthe Bhakra' am
th? Sutlej at resting directly on rock, as stiffening ported shore bridge. reservoir area.
‘Bllaspur on and pasonry anchor-  girders. span 50'-0"

Simla-Mandi ages for cables on both on Bilaspur
oad. sides, side. v
 Wangtu 1897-98 4 steel yire cables 1} in. Wooden  40/-0" Left abut-  One span  6'-4"  141'-07  _ — = —  Thesiteofthe bridge
B“d‘ge over dia. on each side, stiffening above ment is rock 141/-0" o o oo bonﬁ
t'h‘“; Sutlejon steel gowers & wooden girder. water and the right wtlth rock on bot
l‘{_mdustan decking. Diagonal level. abubment is sides & good app-
Tibet Road. bracing and wind ties founded on roaches.
' are provided. ' rock. : . :
Dehar Bridge 1909 Twocabjesof G.I. wire2in. Steel stiffen- 650" Both the 914/ 0" By 230’40"  Ra 120 3-1—,911 H.F.L. Thip bridge l:s
over the dia. on each side,masonry ing girders from  abutments clear. between 29,716 lorries. B4 ft s}tu.at.edf OI{) v
~Sutle) on towers resting on hard of angle irou theriver of chiselled wheel- above Himit o fs]‘;hm]:r-
Simla-Mandi rock, wooden decking. posts and  bed. stone guards bed gence 0 aKrs
Road at Anchorage : left fixed in piperailings masonry and 8/'-0" level. Dam reservoir
Dehar, hard yock; right stone 6 ft high. resting on between area.
Photos 1 & 2. masonry block j-in. dia. hard rock. railings.

G.1. sugpenders.

ik I TR " . [ =) " Ll



Appendix 2

DESIGN OF A LIGHT SUSPENSION BRIDGE
Worked out Example
(See Plates 11T & 1V)

Take the case of a suspension bridge of the following

particulars:
e e e e m oVt e e e
/";/ S~ .
i ggl % mﬁﬁx‘zﬁz@ Tkl O\
o b b t

",2_—1

Fig. 1.
= main span, centro to centre of towers (also the span
of the stiflening truss).
= 200 ft
I
Side spans I, =1, = = 50.00 ft

. . l f 1
f =cable sag in main .span:m—.:% 1t (n: = fé)

Cable sag in side spans = 0 (straight backstays)
d = depth of stiffening truss = 6 ft

Width of roadway over the bridge = 10 ft within wheel
guards and 12 ft
between railings.

(a) For decking: 10-ton truck;
Live load assumed Fig. 1, p. 371,
for design {b) For cables and  trusses:
100 th per sq. ft.

i. ROAD PLANKING
Dead Load

Planking 5 in. l‘;x 36=15.0 1b

I in. premixed carpet 312 x 150=12.51b
27.6 or 30 1b.

pacing of stringers as 3t

As i i idth of tyre, 8
suming a 10 in. width of t¥ dar planking

centro to centre and a safe working stress o7 Deo
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under outdoo conditiony ay 1230 1

Plauking works out 475 iy, Pero8q. in. The thickness of

Adopt & in thick planks

2, LONGI'I‘U!HNAI, STRINGERS
Spa,n = 5 g

Assume a 5 iy, « 4 in. % 201h RS

Dead Load

(a) LO{M of planking and carpet
stringer ' N

=30 x 3 =901,
(b)  Weight of Joist — 20 1b per foot run

por ft  run of the

Total : L0 1 per foot run.
Dead load bending n < MOxBx 52
g moment = Q =41251n,- b,
Live Load
Impact factor .- _ m_ ~ 06
4545 0

But maximum allowed = o 55
== .t

[’h(“ref()l(‘, Wll(?,(!l loa,(l \Vihh in]pm(-t — I ¥ l A)F _1‘ 5 t
‘ e - EVS PRl ') —_— ),‘ Ollt‘
;V[‘meum ]lV() ‘OIU] l)!}h(“]]Y morp ent == I ]
b44 n t =

Fractior iv f
(g i 1 0f live loag On one strine y
Eer may be taken as

1
= whero S= averace y
58 8pacing of stringers ip ft.)

4

S Max L BML - %y 6.2x2200% 54 1o

1 e TS
Total hending moment - 156,240 in.-)p.
B.M. :fx P

160365
8;(‘.52?(\ = 895 ill.s

160,365 in.-1b,

9 =

Modulus of Section of 57X 437 % 99 b R
“ -S.J.

dis sufe. =10.01 in.®

Hence sention assume
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,—SUSPENDLRS —

, - STHFFERING GIRDERS -~
I + .
f«v«—— Sl -2 o R —

3. GROSS BEAMS

The load points are shown in Fig. 2.

A&B...... where the cross beams are suspended by
means of suspenders.

C& Do S where the stiffening girders rest.

E,F, G& H......... where the stringers rest.

Dead Load

Dead load at points K, B, G, H :
(i) Planking and carp:t = 30 x 3 x 5 =450 1b
(i) Stringer (R.SJ) =20x5 =100,
Total : 5;5?;1—[;
Dead Load at points C & D:

Load per panel of stiffening girder is assumed as follows :

() Top boom 2 Angles 6” x 6” x 3/8" @ 14.821b
=2 x b X 1482 =14821b

(ii) Bottom boom 2 Angles 6” x 67 x 1/2" @ 19.551b
= 2 x b x 1955 =19551b

(i) Diagonals 2 Angles 25" x 23" x 1" @ 4.041b
=92x2x%x78x404=12601b

(iv) Verticals 2 Angles 2} x 2}” x }7@ 4.041b
=2 x 6 x 404 = 4851b

(v) Wind bracing 2 Angles 23" x 2§” X " @ 4.041b

= 2 x 13 x 404 = 10501b
Total : 623.2 1b
Say 6501b
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T N

RN S VN SOV A U

§_, R [ “ WY

'§"O : g e

i ;

)
Fyr, i,

=Ry ~ Y150 ih, Wig 3
Maxitmum B AL - 1750 7000 w6 - a5 ¢t5 4 1 &

B :¥f)§i} ft.}}}'
BOML duae to solf weight of beany
asiuntng 107w ORI ab 301 per fuat pun.

B ab centre o S ’4“ 14

g Ry NS
o BTG T6-bh,
Total BN 8725 T-0h = 6% 708 {u.-{b.
Live {oad, Fig 4
Maximum wheel lpad = 4 0 tons.

Kitl
act § SO Y | I
Tmpact §netor FERRTS T 7’

Load with impaet =4 ® LEL= 604 tang,
Wheal track for standard truck = 6 {4 contres

604 TONS 604 TONS

t«»« & e“»vmd;

>4 é-d‘;—- ~~~~~~ 8 oo 5 6 -

Fig. 4.

B. M. ab contro = 6.04 (T—-3) X 2240 X 12 = 640,500 in.-1h

Total dead and live Joad B. M. = 718,200 in.-b.
Modulus of section regquired L 18,200

= g“’g‘g‘.ﬁ{}t’i({i in?
Provide 10% % 6" B, 8, 3 i 401D with 2 = 40,06 in.*

Actually 2 channels 107X ¥ = 43.80 have been used
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(. CABLE SECTIONS

Mean chord sections of the stiffening girder assumed as

follows :

Top chord = 2 angles 6 in. X 6 in. X 3/8 in.

Area = 2 x 4.36 = 8.72 s5q. in.
Bottom chord = 2 angles 6 in. x 6in. x 12in.
Area = 2 % 5.7 = 11.5sq. In.

/ = Mean moment of inertin of the stiffening truss in
the main span

L 8.72 (3.41)7 4 115 (2.59)?
= 178.5 in.® {t? {for one truss)

Ares of Cables, assuming there are ¢ cables of 2 in. dia, on

each side

. 72?2 .
A {cable section) = 4 x ~ = = 12.57 8q. in.

Weight of galvanised steel wire rtope per linear foot
= 1684%1b

(Note : Actual values of cablo area and weight prescribed by

the manufacturers should be used).

Tan « = slope of cable in side span = 4{ = 4n = —1% = 0.4

Sec « = 1.077

Dead Load (per foot run of bridge)

(i) Due to cables = 8 x 1.68 x 4 = b4

(ii) Suspenders 1 in. dia. 156t | _2 ><7L5_Y¢2d§? _ 16

average length (assumed)

(iii) Carpet 1 in. thick = 1/12 x 10 % 150 = 125
(iv) Planking = 5/12 x 36 x 12 = 180
(v) Wheel guards = 3[4 X 1x 36 x2 = b4
(vi) Stringers = 4 x 20 = 80
(vii) Stiffening girders etc. at 700 per panel 57002 1400
(viii) Cross beams = 18 x 40 = 720 _ a4
‘ 512075 933

Say 1000 1b.
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Live Load
100 1 per sy. ft. U, 1. 1.
= 100 % 10 = 1060 1) per ft. run
Henee $otal 1oad per foot run of hridge
i
= 1000 4 1000 -. 2,000 1.
w = dead load per set o
‘ : Towot of calbley = 5
linear foot les 0ot pet
4 = Live load per wet ‘
; ot of cables -2 5 '
linesr foot e 0o b per
{ T
=oassumed femperature variation say - 6OCK.
I Vb= 30 % 1o X5 % 1y % 6o
~ 11,720 4 per sq. in,
() I, the horizowial o 1
lead %m,(l; 10 horzoutal component of cable  tension  for

TR U B
= Hf = 5 X LY x 200 .. 125,00 1L

(1) For live load.

o N in the denominator of the formula for
rizontal component o

f tension is given by tho equation*

, 8 31 1 8 f2 _—
N = .,*» : {l f } ‘)]‘/Il' So0S «

5TA s, oA g,

[Aecording to Steinman, %ﬁ = g—]

Substituting the values, we have -

N B 3 X 1785 < 3 !
5 1 1257 x 20 x 20 z{ +0~°8}+

X = 4
12,67 % g X ATD X X X L0778

il

16 4 0172 4 0.1 = }.879
y Pl _ 500 x 200 x 10

T BN T TR X TeT Ry = 107,000 b,

* Bquation 167 in “ Practical T ) - S B »
; stical Treatis B -
b, Steinman, John Wiley & Sons, I;.,V,_l;gk‘;:“ Suspension of Bridges ! by
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(iii) Horizontal thrust due fo tomporatuvre variation

3 BLI*

He = AN

Lj, —_— l 8 ] —l'» oy 1,’ g ~

Z ‘“h( ‘,‘3"1) ,'ul SCr. W

L = total length of cable between anchorages
= 1 4 0.026 4- 0.638 = 1.564

3 x 11720 x 178.5 »x 1.564

Ho= b % 1812

i

= -+ 13,100 Ib,

Total value of 7 is, therefore, obtained by adding the
different values of /1 :

(i) Due to dead load 125,000 1b.
{11} Due to live load 107,000

{iii) Due to temperature varia-
tion 13,100 ,,

Total 245100 = 110 tons.

Max. tension incalle = ff See

= 110 % 1.077 = say 120 tons,

According to Steinman, the pitimate strength of galvanised
steel suspensinon bridus topes s given by 80,000 (dia) ? 1b.

Strength of one 2 in. dia. wire rope = 80,000 x 4 = 142 tons.
Taking a factor of safety of 4
Safe strength of one 2 in. dia. rope = 35 tons.

Safe strength of four 2 in. dia vopes = 140 tons.

Henea thoe assnmed cable section iy quite safe.  Actually,
4 cables of 14 in. dis. on cach side may be used, .

3. STIRFENING GIRDER

Live load = p = 500 1b per lincar foot per truss.

e

e ¢ e e b I

* Bquation a8 in ‘‘ Practical Treatise on Suspension of Bridges > by
0, B, Stomman, John Wiley & Sous, Ine, 1945,
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&) .Bending Moment : With the muin span completely loaded
the beading moment, 3, abany section X s given hy?

p X x 8
P X% - —
2 ( ’) [ 1 ."n\'] .

pr .
=y (I — ) (0.145)

M

il

Total moment at the centre where x = ;
plt

= T X 0,143
8 143

500 x 200 x 200
= g T X 0145

= 362,500 ft-1b.

At other points, the values of the moment i
y ' > a
the ordinates of a parabola: re Proportional to

y =‘f{f(1 - )
S

They are obtained as follows

i

Section - { > i i
; I \ Parabolie cocfficient | Total M ft-1h
L U - i
0 4« 0 x | = | «j
0.1 +x .1 0 s 88 130,500
2; 1 2 x 8 - .64 232,000
03 j A T 304,500
) 4 X .6 = 9p 348,000
0.45 4 x 43 X 56 - 99 '3’38,50(’
0.5 { "
tx b x4 = 1.00 362,500

* Equati N 9in P .
DB A quation No, 169 i Practical Troatise on 8 . ]
- B. Steinman, John Wiloy & Sons, e . Srspension Bridges by
M Al . i
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For maximum and minimum moments, the critical points
ave found hy solving Fguation*

(k) = N. o ’/ = 1872 V

The valnes of the minimum moments are then given by*

-2 px (I—w) —4

Min. M= " TESTE D (k) = gy g (Total M) D (R

= — 2.94 (Total M). D (k)

The graph, Plate V ** is used in solving the values of ' (k)
for k and then finding the corresponding values of D (k). The
following tabulation shows the suceessive steps:

@ Y e Cik) k 1 (k) Min. M

{ o ft-1b

0 0 — — — - —

A 03 278 320 415 38 — 146,000

2 064 312 .84 465 .28 — 191,000

3 084 3.57 667 530 A7 — 152,000

4006 417 180 635 .085 — 66,500

45049 455 850 70 .03 — 31,600

b5 100 5600 935 .80 01 + 01— 21,300
l\f

Tor all sections between 2 = ] = 0.468 [ and the symmmetri-

cal point & = 0.532 I, a correction 18 made in the above ;I‘a.ble
for the second critical point (wherever the values are appreciable)

* Equations 142 and 170 in < Practical Treatise on Suspension Bridges ”’
by D. B. Steinman, John Wiley & Sons, Ine. 1945.

** Raproduced from « A Practical Treatise on Suspension Bridges” —
D. B, Stoinman, p. 30, with due acknowledgements,

17—t
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The maximum moments are obtagned as followse:

Max., W = Total ¥ - Miwn. W

Seetion

. Max.

z hff-lhw »
0 - ~

0.1 -+ 276,500

0.2 4 423,000

0.3 4 486 G00

0 4 414500

AN - 390,100

0.0

-+ BR3,800

The moments produced by temperature variation ave given by:
"”t = - 1[, <y

¢ see page 361 F 13,100, Therefore, ot the contre:

M= 1 13100 x 20 = }. 262000 ft—1b.

AL other sections, the moments are proportional to the
parabolic ordinates y:

Section

T¥eype PN

: s

v - - i,
1 .36 194,000 :
2 64 + 168,000

3 84 + 220,000

4 .06 + 233,000

.5 1L.00

+ 262,000

(The plus sign pertaina to rise in temperature, the minus
sign to a fall of temperature.

Laeur SvseanstoN Buipors on Himacuan P'rapisy
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The resulting stresses  are then comwbined with live load
stresses previously found.
Maximum moment is at ; = (.3 = 456,500 ft —1b,
Moment due to tewperature variation = 220,008 ,,

Potal = H76,500 f5—1b.
Considering the lorry Joad only

Lorry load

i

10.0 tons

Total load with 30 per cent impact = 15.0 tans

Load per truss = 7.5 tons
6o P _ 5 7.5 x 2240
12 ax1 — - - ¢
(maximum) MX N 16 1§72 x 10

= 98,000 1b
Bending moment at centre = M; - H X y.

Pl

, 9 )
AR g2:0 X 200 98000 x 20

= 280,000 ft-1b.

¥For u vonecentrated load the maximum bending mo_ment will
be at quarter point snd works out to 330,300 ft-1b in this case.

‘These valuos arc less than that found witha U.D.L. of 100
I per sq. ft.
_ v‘l‘oba] BM.
" Depth of truss

6,76,500 =
& % 2240 say 59 tons

Hence stress in chord

Penstion Klange
50
8

it

R Net area required = 6.25 sq. in.

i

Provided £ angles $in. X Bin. X }in

Area of one angle = 5.75 y¥q. in.
Deducting area of say two rivet holes:
= 5.75~0.81 = 4.94 8q. in.

w2 % 4,94

Net area

Aren provided = 9.8% 4q. in
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tnking  wind strossed,

’ .
Compression Flange

To prov 1
prevent bulking of the compression momhor

L/
- should not be greater than 1925
whore r = feast radius of gyration.

Area of two angles 6 in, x 6 in

i

X 3/Rin. = 2 x 4.36
= B.72 gq. in.

| PN 3
ast radius of gyration about N — axis = 1.1%8

Therefore, safe tength against bulking 12X LK
12
= 12,30 ft

Here 1 - 5§t and 13, therefore, safe.
Nafe tompressive stress == 16,000 70 L
,
n "
= 16,000 70 % DU
L.1%
= B.6 tonu
. . 50
Avea required Y e B 9q. i
Aren provided, 2 angles 6. in. x ¢ jn. X 3/8 in
T

= 8.72 8q. in.
(ii) Shears in Stiffening Truss

(p = 300 1b per linear ft5 1/2 pl = 50.000 th)

Wit i :
. ‘ 'h the main gpan  fully lgaded the she
various xections are given by ' ©ORheArs at o the

R I G S BTN ) (0.145)

=7250) (‘1 _ 2{-" )

Lacaey Susrisston Bripows IN Himacnaln Praprsy 395

Seeti
¢ tTL'mn ! 1 2 Total VV
£ l -
/ l I 1b
)
0 1 7250
N u 5R60
S b 4350
B 4 2900
Y 2 1450
5 0 o

The maximum shears are given by *

Max. V' =4 pl ( b= .l )“[1 B ;(.12 B Tf ) G(; )]
= :5}1/(‘ | - LL )?Q

The values of @ ('[L )are taken from the graph, Plate V

and the shears are obtained as follows:

‘ : (
S(‘Cti()n? 2 i P . .
PG I B AN ¢ |  Maximum}
g (r-7) N 2)1 (7 ) above| b
0 1 204 J 400 | 144 17200+ 9980 =17,180
| |
1 &1 ‘ 171 0 .482 | 1757100 +4650=11,750
2 64| 128 . 565 .277?8860+ 930= 4,790
3 49 : 0.85 © .647 . .450 11000
486 | 043 1 726 088112400
I S | 800 :1.000;12500
1
| . |

9 in ** Practical Troatise on Suspension Bridges ™ by DB

* kiquation H4 1945

Steimnan, John Wiley & Nons, Ine.
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For all ~sections » - ‘)( | - 4) - 266 1) the doading for

imaxium shear extends from the civen scetion N to

point I defined by o criticnl

Cih) = N { _ A6
4 / - :_)-.'L' ..’l
1 ¥
!
l)lat(\l l\u values £°(4) are solved for L with the aid of graph,
o 2x
SNection | - ) 'k IN
0 1 ABK 380
N ) BLI ~6h
2 6 TR0 635
For these sections, a correction 1 4o b
’ : 8, : : B »oadded o the value
Max, V found above.  This additional shear is siven ;(),V;(Lluw of
Additional 1=} pl (1 =4y~ [ \‘6( b «
: NSRS LU ']
S Lpl (=g
Section i
. | :
ke By |
. . \/‘. { . 7
{ ‘ ¥ ( 2 / " ) thove | Addl | (lb)
i .
0 3K 944 9 1. -
380 384 2.14 7100 520 9 Y80
R, ; "
465 286 1.71 750895 1,650 N
2 .63h 133 1.28 RU00 1460 034 ’

Phe minimum shears are then given by -

Min. V= Total ¥ - Max I
* Bguation 151 i Deactial Vrcatise

Slolnruar, Joha Wiloy & Sons, Ine Lo O Suspension Bridges ™ by 113

LIGHT SrareNsioy Bripoes (8 Hisacian Praoesy 395

Seetion
@ Total 1 Maximum V' Minimum I’
/
0 7250 17180 ‘ -~ 9930
1 AR00 11750 | — 5950
2 4350 4790 ‘ — 5440
3 24900 11000 ‘ -~ 8100
4 1450 12400 - 10850
5 0 12500 - 12500

The temperature shears are given by :

V, = — I, tan (t where § is the inclination of the ecable
at any section.
H, = | 13,100 1b

4
At the ends, tan @ == ~~l‘f = A = 040

and the slope (tan ) diminishes uniformly toward the crown,

Section 1
x Cotan (b | Ve
- ' )
) ,
4f£(7 €X T o T T
Y= (1 T ) 0 0.40 + 5,24(
2 + 4,18(
dy 1f 1 — 2 1 3 + 4,1
ae e 7( T 2 24 o 3,14
3 16 4 2,09¢
4 08 + 1,04¢
5 0 0
Combining the maximum temperature shear with the

maximum live load shear, we have:
Maximum Shear

Due to live load = 17,180 1b
Due to temperature = 5,240 ,,
22,420 ,,

—= 10 tons
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’I‘ M
aking saf
B 8ade shiay shregs iyt
AP Ses as 5 tong pey !
; (HEVRETTY
Arvey requared . 1o
5

-9 3
28y, in,

(h‘f)‘i\‘ H = ‘N . et
IS wren, ()i ) AN ! 1 )c n l { 1 - ;5 "*
lghA =5ouroxo- ‘ i
i AaE D, X tn : ! .

Hone i
ee section providod iy safeo

.\Y'(‘(’L r i 12
eqNnire '].ll nn men }('[Q
” ”(({ fﬂ)' lllf ,_,('\ml nem

) SR ¢ 7 2.6 eq, in.
eneo p ide 2 4
Provide 2 angles 21 in

X9 516 i
X2 in. % 516 in.

YL n,

Ulray ;
TONK aren 7 4

Deflection of Stiffening Trugs

For a unj
L uniform load

. - . )
defloction wi)) be given hy/'

-
d . 9 f 8o\l
o 1 YL
.}M( SN

covering >
1 the full Span, the rosulting

-
D]
Coggy K OOB P X 200
N N T
= 0,282 f4 '

b WIND STppcarn
D STRESSLS 1N BOTTOM Crorpg
If the 1 i |
hoae ehords“f?g?;sbtr}?cm}g i in the planc of the |
so ¢l 84 ¢ ctiords of a wi : The
f;:fme P 18 partly Connteracte Ty o The
® horizonta] displ l

ottom chords

applisd wing
d b " ibuti "
y & force of restitution » dye

truss w Placoment of the woigl iff
~ ‘ il of ght of ¢} i
¥ given with ’(;‘fu.ltmg reduetion in the effective Iy w g
sufficient accuracy by the formuls * orontal doud
013 wit
r - Uy
P £ 1
14 113 wi
vE T

For th ¢ i i N T CIinman’y
. * e ienvntmn of i]llS f()rn)ula refe St fe
Rl‘ll]g()s and C!).]l’;l‘lﬁ\’e]“ ” 3 .

s D Van Nostrand Co., 1913, page 76 Nuspension

Licur SeseexsioN Bripoxs N Hisacuar Prapesy 397

whpr(!) s - total dead load (bOth tmsses) = 1000 1b.

i - vertical height from cable chord to centre of
sravity of dead load = say 22 {t approx.

I == moment of inertia of wind truss
=3 x 115 x 128 = 828 in.® ft%
Fo= 30 % [0
Substituting,
0.()13 }:}(‘ 0.013 x 1000 x 2()04
rHIT 722 x 30 x 109 % 828
(L08R
ro_ 0,038

» =038 = 3.66 per cent.

Arca exposed ta wind:

Top flange = 4 x 200 = 100 sq. ft.
Bottom flange = } x 200 = 100
Decking = 4 x 200 = 1006 )
2
Diagonals X2 2 XIXTE g6y
12
; 2
Verticals = 40 ¥ 2 ?;?f% X 6 =100
Total ; 660 ,,
Tota! wind pressure = 660 x 13 X 50 = 49,500 1b
Wind load per foot run (p) = 247 b
T~ 0366
P

r = 247 x 0366 = 9.05

The force of restitution r (due to the obliguity of suspension
after horizontal deflection) amounts, in this case, to 3.66 per cent

18 —111
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Wenvra & Psorar ay

of the spplied wipnd load {4)

at the nep e
20w, th tbre of the

# diminishe

n v;}iz{) f eids of Ly span

The o o OF oty be takep a8 GG ufyt?
ant karizontg) oad an the ﬁ;m:} e

S A ¥ By

spran. The foroe
ang the equivalent
W misd-apan valuo,

p. s e .
SRR DL fer Tinens §t

3 B p
B.M at the cantyy 3 I 24 gz e
] SERE ALV § 24 Y

Wep in ok
SHress in shord due i wingd nad

= 4D tons

Potal sress in bodton oo -

Bue to 1y el
e 0 h‘v(s f!ktd A ?'7‘3?1331‘5'111\)5'{5 f?ffl"l‘f' - B0 tong
e b0 wing Joad e
= 345

22

04.5 tons,
Net wypy regisired iner
TR
T s 78S WLt

casiny the wi ) R
asmg the allowable sbpess by 28 per cout.

e provided < 5% g in

Wind Bracing
Maximum shear at the s

o 240 % 200

2 = 2406 g,
Yoreo in dinvonal « Jdine i ,
fiagonal 24006 « 9 a0 11,

. 260430
Area required = . =ik 9 9 ,
I N IO I SRR ¢ T

Provide 2 angles 93 4
S B4 31 -
= 1 in, #* 3‘*2 n, Mg i

Lross area = 3 42 8, in

.,

Luiwr Sespeesgion Brisaes is Hisaouan Pravgsy 5

7. BUSPENDEWS

Maxinmn load taken by one suspender |

Pead Load
ih

. . 3 11 I N w1a
fin thick earpet = {2 Ko X 3 X 130 = $1d5
S in. thick plankd b % 2 5 36 = 450.0
2 thick planking = 3 2 X0 X G = 4300
Wheel guard e j X1 x5 %85 = 1350
Stringers = 2% 2W x5 = 2004
Stiffening girder = 7000
trosy beam ¥ % 40 = 360.0

Fotal 41575 1
= or l oy
Live Load

Weight of rear axle of truck = 16 x .8 = N tons.

With 50 per cont lwpact = 12 tons.

Weight of one wheel = & tons,
E 1ONS LTons .
N e U I e
il R
e e g o)
3 z
Fig. 8.

Weight ots one suspender as per aketch above !

11.6 5.5 17
b x e B X T B X o
6 x i 8 X 14 = 8 X i 7.9 tonus
Total doad on ouve sugpender = 7.5 -+ 1.00 = B8 to
8.30

Area required per suspender = g = 1.04 sy, in.

Use 1} o, dia. rods, area = },227 9y, in,
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g
@
& o -~ o, - = wF 2
S.OSIZE OF ANCHORAGES z = 2 % & z 7 =
CHORAGES : < g e 2 5 5 § & % 7 e
. . . . PAaln D U v -t -
Maximun tonsion in cable - 126 tons - T AR = 7T %" f"
D=
Horizontal component Uy = 1o tons ‘ :
s Vertieal component. NIE0% o 3
» 2
A/ 230 K P X tons &
Taking coeflicient of friction ()
{rocky base) =07 e
23
Vertical load required to FE § 1) =
counteract T o BT tons =
Uu o .
(3 3] E.‘ 2
Potal upward pult to be counterncted - BT - 4% 8 ~
- 205 tons & g
. {a E
With s factor of safety of v weirht of © 2
concrete block or masonry required — 2 x 205 410 tons - .g
I - g 5 2
. 410} 2240 < =
Volume of masoury required X 2240 BAG0 eu, ft. ] 5 H ‘: P Nl
146 @ w N S
g 8 2 % -~ ®
Provide 30 ft x 22 ft % 10 {4 4o give BHOO oy ft, ; - £ o % 2 %
| £ S = N
) . : = - = 5
or 20Tt x 30 ft, v 19 1t gIving 7200 cu. ft, g B - CR-
. et
o > o & o
B g o & T A
§ < [N
o 8 2 T = 8 ¢
& o B v g B
- ° 5 & 8 oy
@ ® s B " £ .E’
® 9 7 & g = 3
S B g g 8
S-S g =
© o s E =8 b
£ 3 - 8 T &
w T w % g @
. - o = [ L O
- 5 m oz 3 <
& g g 9 B 8
& &
'S g = ] % R B
¢ 8 £ 3 % c
N ~ -2 _’Q 8 = = g=}
2 2 [3) ] © oo
2 2 e g = < -
-« N A A«
o
X

1
2
3.
4
5
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PLATE |l
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2 ODLN DLANKING Z  poST 545
PRkl RAlLing PO PERCENT PLUMBS.
e — - ————— T

' 1 <
DIP &, OF 5PAN

i >
L2l DA WIRE ROFL JROSS BEANIxBAS

ZTHICK STONE MASONRY N CEMNT 14

S48 o
; —~ R.CCONCRETE 2'Da ¢

DESIGN WILL JEPEND 0N
THL ATTUAL (ONOITIOK  of SITE

3 STONL MASONARY ~-

21Z-2 STRUT

Bl 22 e e ,:@Iié-:-."-f;.—
1

Y g
AN T, N 0 o puun
FmG ek T x/S'DIA BOLT WITH WASHIR,, o =2 ==l
e -~ zi8 DIA‘ROPE
= | o
— nngnnmnngnnnnnLnn‘m: T S
BEERy " 1 Y N
[ 1 R 2 }
. y .

H’H"T‘H"H—H—B—YW‘ I R - S ]
- “obasaaiit ORAILING POST S5 2

SIDE PLANKING 2V2'

ROPEWAY BRIDGE
- SPAN 150 FEET =

Paper No. 188—Inp1an Roaps Coneriss Jourtai, Voi. XX-Part 8.
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2 THICK STOME- MASONRY (N CEMENT )16

FWIND BRACING 2ly%2Y % Sfg

HALF PLAN  WITHOUT ROADWAY PLANKING
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/ 1
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2 CHANNELS 103 @ 19-28

HALF PLAN WITH ROADWAY PLANKING

Paper No. 188—INDIAN Roaps ConGgrEss JournaL, Vor. XX-Parr 3.
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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
ONn Mmaintenance CONtracts.

* The production of all types of Bitu-
minous Macadams and Cold Asphalts,

* The Unit is completely self contain-
ed with its own Diesel Driving Engine
and Oil-firing Equipment and easily
transportable.

MILLARS’ TIMBER & TRADING CO. LTD.

(ESTABLISHED 1902)
Victoria House, Victoria Road, BOMBAY.27.

8 8 )

CALCUTTA

STRUCTURAL STEEL WORK.,
REINFORCED CONC RETE,
SCREWCRETE FOUNDATIONS,
FRANKI PILED FOUNDATIONS.

The Braithwaite Burn & Jessop Const. Co.
-13, MISSION ROW EXTENSION, caLcuTT

oy

P ——

Ltd.
A

111

EERING WORKS,
Reprinted from HIGHWAYS AND BRIDGES AND ENGIN

November QMI[LELJLM
‘New Features loader
New Features for the Merton Over

—————

After two yoars of success in Britain
and in the 22 countries to which it has
been exported the British made Merton
Ovorloader now has soveral important
new features. As a rosult of this
success Merton Overloaders are HU“E
being exported to the United States Oh
America, Canada and parts of Sout
America. The sole concessionaires m
the United Kingdom and in the Amerlciils
are Mackay Industrial Equipment L?( <
of Faggs Road, leltham, M“““?P?f‘ﬁ
who tell us that this is the only Britis
construction equipment now being
exported to the U. 8. A.

The bucket of the new M_irt%r;
Overloader, Mark V, has a (:apa.c;tf; o
 cu, yd, and covers the full wid ho
the front wheols Ulf the tfmut:;é This
eliminatos any tendency for tl 0 . .
wheels to ride up on the material ;)et]gg The improved Merton Ove:lgazfif;extzg;;%y
loaded and also greatly increasc ﬂen D wstruction plant be
efficiency of the machine W .,

rating, R imply by the removal
oreay tmg' . {opth of the bucket can be ad,)usf/el‘\i’z ?X}q};goveygmund lovel
1The 1(101(%%11:‘11%t ((Jfoptwo bolts, to any Dosmotn :(’)Mgve;i abave the horizontal will
tna - replagemo "The adjustmen ; "stockpile on uneven ground
and 4 . below ground level. ine when it is loading @ stockpile o |
X ., . & d 1 be
s1;nphf%/ tho?i);)‘(l;?tttilf; (1);{1;115‘0 xl;?t(gll-mgr foreign matter from tho baso shou 10t
when 1t 18 1y s

. . " i joaded. . A small hand
mixed with tho material bheing Joader is now variable. sm :
i : i the Merton Overlo . tructure of the machine
R Tho (hécha;% hfr]x[(::hxfmﬁf raises and lo.wol‘ﬂ the U'Vf;‘thﬁ?gnfbg‘;s so that the bucket
;V;/“c}vi’t:xlx)(?;:éc;ndyretmctiné the telostopic reax “Eflg ft. 11 in. to a maximum of 11 ft.
Yy oex : inimum . .
: t from a minim ! heights takes only three
can be discharged at any }19{gh cimum discharge heig ¢
2 i ) inimum to maxi ur bolts. The reach o
2 in. To ('hw?g: flwg;lomrlemoval and replacement Oflo:]gffghe bucket when in the
minutes and entalls Ctance from the inside edg 7 o Tt 6 in. whot
the bucket, that is the dist or (the tyres),

. tract J > NG
discharge position to the re“m(’staggl; gtf t:;}?en in the maximum discharge position.
i jon .

in the minimum discharge posit tion the overhead structure can be lowered
ini ischarge position the i overall height of

i'llF;:;;:ht o to "é;mrgu?;a%vfﬁmggposition giving the machine an &

811 er

3 loader, It ig
B losed cab is now a standard fitment Ondﬂxl,\?itn}i[eig:lnghgggi safety glass
cons?z}\;ct?;f (z)sfe( heavy gauge shoet gt,eelll a:,ldallf li;-toeund vision. The turning radius
. ? . tor excellen Mark IV~17 ft. 6 in.

windows, which give the lOPQTa. ia tho same ag that of the Mar v

of the Mark V Mor’t on O e;{k;a(:;l ;scu. yd. capacity i8 ava.ilabledas anngpfégngé 0::;:8:
Oth - ligtht H;azqu?fifngr?t?s §re a 6 ft. 9 in. bulldozer blade and & o p y

er optiona

crane hook atiachment. . —
The Merton Overloader oi co »
and forwards in & straight line botween &

; i ine. . ; i
Ford'IS‘;I; i\:fxioi‘ege:ex(lzlznfgrlom loading the bucket}":sedzcr}: a:gl;r;gtﬁ:‘ilbg;lgkg;:fﬁd;zg
takes 13-20 I;ec., and during this hmeI:hies :;rlx:i(ined thet it can load blasted rock ay

- ls. : i
ftl)rwards a ‘fhs';aﬁiet?feﬂ:évﬁfyﬁfx; ton per minute or sand from a stockpile at the
the quarry fac

rato of 5 eu. yd. in 24 minutes.

—
i
!
!

rn or slew, it shuttles backwardas
d(;?ckliyoigotg"d lorry. The power unit is the
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The amount of traffic which can pass
over a road made with Mexphalte or Shelspra is

enormous and frankly incaleulable.

. Mexphalte
lasts and lasts and lasts and so does

Shelspra

e BURMAH-SHEL L FOR BETTER ROADS

GANNON, DUNKERLEY & CO., (MADRAS) LTD.

CIVIL, SANITARY AND CONSTRUCTIONAL ENGINEERS.

SPECIALISTS IN:

DESIGN AND CONSTRUCTION OF R. C. C. STRUCTURES,

BRIDGES, BUILDINGS, WATER SUPPLY AND DRAINAGE

SCHEMES, SANITARY INSTALLATIONS, ETC.

*

Licencee for the ltalian “R” System of Prestressed Concrete
and Licencees for Light-crete and Thermolitecrete, insulating

and acoustic boards and blocks.

‘Registered Office :
14, BOAG ROAD, MADRAS -17.

: VITOPUS

Telegrams

88316 & 88549

Telephone :




USE ALWAYS INDIAN ROAD TAR |

FROM INDIAN COAL MINE,

A THROUGH
INDIAN
CHEMICAL INDUSTRY ;
WITH INDIAN CAPITAL AND LABOUR >

TO INDIAN ROAD &

: 3 New Dethi provide a
RICH in the history of two vividly different eras, Old and Ne

wonderf; ol . " 1
contras tween past and present ogh civilization is perpetuated
1 past J 14 Moghul ¢
onderful contrast bel 5 d

; while the
a Masjid and the Red Fort; w
in tf lendour of the Kutub Minar, Jama Masjid an tect che graceful
mn the splendc » 13"1“;1“ cefler
i nd Rashtrapati 7
: 3 ariat, Parliament House a
Central Secretariat, Par

simplicity of modern architecture,

r { of the oty
ud of their magnificent heritage, Delhi motorists bave a
) ef " 1 Dell +

ect for progress. Tha wh Y appreciate the virtues of
lively resy Progres: at's why they appreci
Double PPowered MOBILGAS, wake it a point to look for the
to I
Q GAS, and make it a point
€ OFse — ring a tradition among progressive mMotorists
g progre
ditror
Aying Red Hors honaourin

theoughout the world.

STANDARD-VACUUM OIL COMPANY
2" TARCRETE WORK IN PROGRESS

AND HELP THE NATIONAL ECONOMY
BENGAL CHEMICAL & PHARMACEUTICAL WORKS LTD.
94, Chittaranjan Avenue, Calcutta « |2
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¥/ BRIDGES

CALCUTTA.

FOR
OVER 30 YEARS

¥ 1000s -
AND

1000s -

OF MILES

OF INDIAN
ROADS

have been

Isurfaced with

SHALIMAR TAR PRODUCTS (1935) LTD.

6, LYONS RANGE, CALCUTTA.

-~




Most Profitable Bituminous Plant
in the 38 T.P.H. Range...

the Barber-Greene
model 840 \';’

15-35 TONS PER HOUR ... of

cold, intermediate or highest type
hot mixes.

Gradation Control
Model 863 Gradation Control Unit

Separates up to four aggregate

sizes. Automatically feeds correct
Proportion of each size.

Fast Job to
Job Transport

Allunits are mounted on pneumatic-
tired semi-trailers. .. reducing
travel time...adding extra pro-

ductive days to the working season.

Easy to Set Up

The 840 Plant is set up in only a
few hours. No cranes, excavations

or footings required. All units have
adjustable jacklegs.

write for full information

Barber-Greene Overseas, Inc.

OISTRIBUTORS OF BARBER-GREENE PRODUCTS MANUFACTURED BY:

BARBER-GREENE COMPANY, AURORA, ILINOIS,
BARBER-GREENE OLDING COMPANY,

U.S.A,
LTD., ENGLAND . BARBER-GREENE CANADA, LTD., CANADA

xi

.
BIG BEN...

P
LOAD-CARRYING,

SOLVES YOUR HEAVY

d_carrying /
An addition to lhfgr(;ang:\Tf- Operating /

i nts...is ) fia, / i

anmr?\?:y territories, includlng T‘;L:r:’:clroffs /
. India 15
the Middle East and 4 for / N SEEN
sturdy and reliable BIG BEN. fime // wH N
its heavy load carrying c2pec y'13 lire / IN OPERATION..
roft 11

Powered with the Thorr?)’c /

T lable /// KNOW
il engine, "BIG BEN" is aval /// you |
155 b. h.p. ol eng tyles / s ORTH!
in a varicty of body styles: et //
Single machine capacity for a gross v /
ingle

.
0 ib as a tractor-trailer with a gross Z/{Z
of 47,000 Ibs or lbs.
. 9 600 /
vehicle train weight up t© 8 %é

D
PMENT CORPORATION LIMITE

TRACTOR & Eoc‘;"nox 279, NEW DECH!

INDIA ) LIMITED
TED WILLCOX (BUCKSEI;};EW DELH!

& TOUBRO LMl p.0.BOX 20 NY, JAIPUR G/
SENBox 28, GOMBAY HEW COLONY
pP.O. ! DRAS
p.0.80% 5247, MA

TRACTQRS (INDIA} LIMITED LAR
P.O.BOX 313, CALCUTTA
P.O.BOX 66, LUCKNOW
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CALCUTTA

PILING .y

S|
MPI.EK CONGRETE PILES (INDIA) LTD

FOUNDATIONS

COnsu[t :

MADRAS

\,
e —

oncrete
A

GIVE LONGEST SERVICE

Concrete roads have 3 notable

service record the world over.

They provide more cconomically

the strength and stamind which

are needed in OUT pro}cc(ed high-

ways and rural roads designed

rve the vastly increased

1o ¢
craffic of the future.

Char Minar Road. Hyderabad (completed 1929)
» ’ —— AN
: : : A

CONCRETE ROADS

(

cost less to build than any
other road of equal load-

carrying capacity
cost less to maintain
give fong years of service

provide better vigibility

GG

ensure greater safety

emjessore Road (completed 1317

ras THE ASSOCIATED CEMENT €o0s. L10.

bnore-Hen::yalaylm moad (completed 1948)

NG cO- oF INDIA LTD

ARKE T
SISTA'S CMI-718

SALES
MANAGeps. THE CEMENT M

e



X1y

Bombay is more beautiful
Use Tlegan spun RO

Lamp Posts
ADVANTAGES OF OUR LAMP POSTS

® o phinting. No maintenanee cong

® |l A vy

® \ile (he place oot clepe

® Ponninent durabilicg

® ccrion siople and ensy.

® Foeonomical i comr

®  Sapplicd from nearen fiactory in India.

®  Dutronised by Gaovernmenr & Muanicipudicies,
®  ~icnrifi

Pracea, unedd

Factories all over India & Ceylon,

For ather attvactiv, f, SIS el kit s serite o -

THE INDIAN HUME PIPE CO., LIMITED.
Head Ogliee -
CONSTRUCTION HOUSE, WITTET ROAD, BALLARD ESTATE, BOMBAY |.

Pl i1 262994 . [
We request

the pleasure of your visit to Walchand group Stall No. B-37 at The Indian Industries Fair, Delh'-
29th October 1955 to Ist January 1956.

___/

Tutroducing

fonlarqed New Third Edition of the

Best Selling Book on [ndian Ifngim’ering
INDIAN PRACTICAL

CIVIL ENGINEERS’ HANDBOOK

The Stand

('mn/;/uh‘/y Revised and

ard Every-day Reference Book for P.W.D. Engineers of all Grades
The most complete work Ever Publishad on the Subject in India

fdited by o PN KYWANNA, ¢hartered Fngineer.
This hook is pucked with « vast colloetion of
practad techieal data covering the vntire fi
ctheonntared by POW D) Offivers in their dail
any other single Tndinn publication
bonk aro jncdiily use of overy g
adjoining countries wha hgve
and

most up-to-date valuable
dd of engineering problems
Y routine works, not found in
Thousunds of copios of this famous
rade of Engincer all over Indin and the
vreviewed it oas oan Immensely Useful
Extremely Informative Ready Reference Mandbook
Sections ons Ol Nt ructural, Sanitary, Highwiys, Bridpgos, Trrgation
e f~11114.r;11‘~;|l Fogiee vty AL condensed in about LA pages in
Hine printing ) with over 300 Hhustrations and 230 design tablos.

Cloth bhound s, 18/. {plus postaye Ra. 1112).
ENGINEERS’ PUBLISHERS & ADVERTISERS

Civil Lines, PATIALA (PEPSU)

idth is 25/_6”
_6") with box type en

e Bridge is 273’ and over all w
2_68-6"+1-—-90

(

The total length of th

BAKRA BRIDGE—

d

ans

>

avi three sp
e d wing w
Decking is of.beam
over well foundations.

abutments an

alls at each end.

ing on R.C.C. piers
-51.

he year 1950

GAMMON INDIA LIMITED

s and slab type rest

Constructed int

€

b:- 9%
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‘N HOUSE

HAMm’T’ON H

i



	92940_Page_001
	92940_Page_002
	92940_Page_003
	92940_Page_004
	92940_Page_005
	92940_Page_006
	92940_Page_007
	92940_Page_008
	92940_Page_009
	92940_Page_010
	92940_Page_011
	92940_Page_012
	92940_Page_013
	92940_Page_014
	92940_Page_015
	92940_Page_016
	92940_Page_017
	92940_Page_018
	92940_Page_019
	92940_Page_020
	92940_Page_021
	92940_Page_022
	92940_Page_023
	92940_Page_024
	92940_Page_025
	92940_Page_026
	92940_Page_027
	92940_Page_028
	92940_Page_029
	92940_Page_030
	92940_Page_031
	92940_Page_032
	92940_Page_033
	92940_Page_034
	92940_Page_035
	92940_Page_036
	92940_Page_037
	92940_Page_038
	92940_Page_039
	92940_Page_040
	92940_Page_041
	92940_Page_042
	92940_Page_043
	92940_Page_044
	92940_Page_045
	92940_Page_046
	92940_Page_047
	92940_Page_048
	92940_Page_049
	92940_Page_050
	92940_Page_051
	92940_Page_052
	92940_Page_053
	92940_Page_054
	92940_Page_055
	92940_Page_056
	92940_Page_057
	92940_Page_058
	92940_Page_059
	92940_Page_060
	92940_Page_061
	92940_Page_062
	92940_Page_063
	92940_Page_064
	92940_Page_065
	92940_Page_066
	92940_Page_067
	92940_Page_068
	92940_Page_069
	92940_Page_070
	92940_Page_071
	92940_Page_072
	92940_Page_073
	92940_Page_074
	92940_Page_075
	92940_Page_076
	92940_Page_077
	92940_Page_078
	92940_Page_079
	92940_Page_080
	92940_Page_081
	92940_Page_082
	92940_Page_083
	92940_Page_084
	92940_Page_085
	92940_Page_086
	92940_Page_087
	92940_Page_088
	92940_Page_089
	92940_Page_090
	92940_Page_091
	92940_Page_092
	92940_Page_093
	92940_Page_094
	92940_Page_095
	92940_Page_096
	92940_Page_097
	92940_Page_098
	92940_Page_099
	92940_Page_100

