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INDIAN ROADS CONGRESS
NOTICES AND ANNOUNCEMENTS

NEW ADMISSIONS

LIST O MEMBERS OF THE INDIAN ROADS CONGRESS
ENROLLED FROM 1—-10—1955 TO 17--11.-—1955

Th, i
¢ Indian Roadsg Congress as g body does not

for state
s ments made, or for
opiniong €Xpressed ’

b

Information g I the Papers, Research and
ections i i in i i
e or discussions in its Proceedings,

hold itself responsible

Seriall Rolt ‘
No, i No. Name, Address.

. I
I § R B o e

1 1988 S. C. Bangal Distriet Engineer, P. W. D,
Mainpuri, (Uttar Pradesh).

= 1989 V. Seshadri Asgistant  Engineer, Highways,
Cannanore, N. Malabar, (Mad-
ras State).

3 1990 T. 8. Chandrasckhar Assistant  Engineer (T. B. P.),
No. 317- Gandhinagar, Bellary.

4 N (. €L Venkateswara Asgistant  Engineer, Highways,
Rao Bridges Investigation,

Cuddapah (Andhra State).

b 1092 . K. Sinha Assistant Engineor, . W. D. Sectt.,
Patna (Bihar).

6 1903 ML Palaniswami Junior Engineer, Highways, Tali-
paramba, Post Taliparamba,
North Malabar.

-~¥

1094 T. P. Kandasamy P.A. to Superintending Fngineor
(H), Race Course Road, Coimba-
tore,

8 1905 Mohd, Atanr Rahman  Assistant Ingineer, P, W, D.,
P. O. Madhipura, District
Saharsa, (Bihar).

9 10086 AL P. Jain Assistant Engineer, Central P.W.D.,
Udhampur (J. & K. State).

10 1097 Mrs. Jyoti A, Desai Electrical Engineer, M/s. Associated
Yﬁ“% Exports Imports Corporation,

$ 8-B, Lall Bazar Street, Bikaneer
Building, 2nd Floor, Calcutta-1,

istant Engineer, P. W. D., Office
the Chief Engineer, B.&R.,
atna (Bihar).

rer in Applied Mechanics,
gineering College, Morvi (Sau-
sshtra).
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S%’ial I{?;l Name. Address. . } o
S e B Paper No. 185
13 2000 A, Abdul Khader Assistant Engineer, Highways, -
Ariyalur, Trichy District. “ GLOSSARY OF HIGHWAY ENGINEERING TERMS
14 2001 A Palayya Assistant Instructor, Doptt. of Civil AND HINDI EQUIVALENTS ”
Engineering, College of Iinginecr-
ing, Kakinada (Andhra State).
By
o 2002 SUS Gangopadhyayya Subdivisional Otticer,  Development Y
(Rods). P'O"\.T‘m‘l]uk’ District Tug SrECIFICATIONS & STANDARDS COMMITTEE oF THE INDIAN
Midnapur (West Bengal),
Roavs Coneress
Following precedent, the recommendations of theJsSpecifica-
ASSOCIATE ME [ ; . -
MBER lions & Standards Committee on * Qlossary of Highway
: . " . nas vina Terie’ ar ished i ) -
| ] M/s. [.ittam‘ﬁmgh Ingineers & Contractors, 11-Marin: ]ﬁngmeeung Terms* are _’publ?bhcd wn the J(mrnal éue’;i)'
Dugal & Co. L, Areade, New Delhi, bers are requested to send their comments in writing by the

31st March 1956.)

For purposes of easy reference, the terms of the Glossary
liave been grouped into eight Sections. Sections 1, 2 and sub-sec-
tion 3.1 were presented to the Congress as Paper No. 146%.
Sections 3.2 to 5.2 were published as Paper No. 170+, and

comments of members invited. The present Paper deals with
the following Sections :

SECTION 6. Plant and Machinery
SECTION 7. Traffic
7.1. General Terms

7.2. Signs and Directions
SECTION 8, Miscellaneous

Since the publication of the above mentioned two Papers a
committee appointed by the Ministry of Education, Government o_f
India, have compiled equivalents in the national language, Hindi,
fgr all the terms included in the I. R. C. Glossary of Highway
Engineering Terms. The Ministry of Education have now
requested the Congress to give wide publicity to the Hindi equi-
valents and have asked for comments on their suitability. Accor-
dingly, Hindi equivalents also have been given for Sections 6, 7
and 8. . An appendix to this Paper contains the terms already
published in Paper No. 146 and 170 and their Hindi equivalents.

* Journal of the Indian Roads Congress, Volume XI1V-3, December 1049,
t Journal of the Indian Roads Congress, Volume XVIII-3, January 1954,
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SECTION 0—~PLANT & MACUHINERY

' Qqia AT agiad
Twg—>b

Defini- | U.D.C. | - ;
tion No. No. ' TERM 1 DEFINITION

60.01 ANGLEDOZER * A tractor on the front of which
. S is mounted a suitable blade
Qﬁa ST which can be set obliquely

to the line of advance.
60.02 ASPHALT A complete mechanical equip-
PLAN'T

. ment for the processing of
AT I, asphalt.

TERIT CHiT

60.03 625,508 BATCHING The mechanicalequipment for
. SLANT measuring, either by weight
afa Az, or volume, the quantities of

: different ingredients  re-
At % quired to make up each
complete charge of a mixer.

60.04 6258086 BULLDOZER ** A tractoron the front of which
; is mounted, at right angles
¥ 3T to the direction of advance
of the machine, a wide
blade of suitable shape,
which can be raised or
lowered.

m ¥ The equipmont is used to push material to one side of the machiue’
The word “* Angledozer*’ is also used for the equipment which, when

glgunted on a tractor, constitutes & complete machine of the type stated
ove,

** The equipment is used for pushing material forward, The word
bulldpzer 18 used for the equipment which, when mounted on a tractor
coustitutos a comnplete machine of the type stated above,
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Sl’EClFlOATIONS & S

ANDARDS CoMmit

TEE Of
Defini- | U. D, (., ! SPIN T
e T\;O_%v N, l TERM ‘ DEFINITION
60.05 ' BUSH 1A Viiérlilrthwg);rﬂc“urésive ma-
HAMMER chine, usually  drivep b
o a compressed air apg held in
(Maws l*ﬂg.'f, and, for Temoving the
(q)@‘éq( outer skin from concrete
and the like, thyg exposing
the aggregate.

2. A tool useq for giving
type of surface on stone
masonary.

69,06 CAULDRON An open vessel for heating
ALy tar or bitumen.
60.07 CONCRETE A wide wooden or metg] tem-
_ FINISHER Plate, or flag band, which
Efﬁzfiaam(q; may be either manua) op
bower operated, ang used
for the pPurpose of floating
Or smoothing off large con-
crete surfaces ag & conti-
nuous operation.
(See Float, 60.19)
60,08 CONCRE T A concrete mixer capable of
PAVER 3
. Moving on crawler tracks
FROT Yz Or rails and provideq with g,
o0m and bucket fop depo
8iting the Concrete in the
Tequired  position for 4
) Pavement,
: JORE »
60.09 Co PRy 'otary apparatus ygeq for
gq;ﬁ', JTHT extracting cylindrica] specj-
) mens for tegtg.
60.10 CRANE .
% %= A machine for hoisting, sley.
s _‘@ Ing and lowaring heavy
loads,
60.1 CRAWL . .
1 TRA(HPZR A dglvlce, Consisting of 4,
: Chdlegs  chaip of platey
&ﬂm gt Which beap upon the groung,
used in place of

vehicle Wheels o
8 or e uipm o
tended fop o0 PHent, jp

tl‘a,versin
grounq, g soft

A} N . - h R Ol ‘ ‘)42
{ LOS ' QG [1 NGIN N MS -
Tl h o ; ¥ NEERING TER

OSNSARY OF HIH“A\. PRA E

Defini-

tion No.

60.12

60.13

60.14

60,15

60,16

60.17

6018

60.19

U, D,
No.

625.8.088

623.8.086

625.8.087

TERM DEFINITION
: achi king stone
D machine for brea,' e
RO A or similar material to suit
Q]%ﬁl’ able smaller sizes.
DRAG A machine, usually dragged

i oft
d used for scraping «
zgd levelling irregularities
during the construction or
maintenance of roads.

(See Grader, 60.22)

U7 q1 &AW

: 'y N .
DRAGLINE * A machine used principally

EXCGAVATOR  for excaviting al()}c;,ll&v; the
level of the m .
2 @i |
DUMPER A vehicle for transporting

i to
ial, so designed as
sHIe l}ilfaats;g'able of discharging
its load by forward tipping.
ELEVATING A machine egg(iippeilevxﬁng
er
o ADER :ii:S}I:menb to discharge t;lh.e
afs loosened material into vehi-
cles for transport.
i raising
An appliance for
e mate};‘ial from one level tz
(‘TEET%H, another by mea.ns;ho.fn 8(-) :
gsATfE= endless belt or a chai

buckets passing over rotat-
ing drums or gearing.

EXCAVATOR ** A power operated digging

machine, usually mounted
Gﬁ'ﬂ on crawler tracks. "
meta.
mFLOAT (a)lmﬁn?iat?&i?c?grwsgigging tqr
» I« smoothing mortar, mastio
ArSEt KA
(Conid)

bei g ragge
i ts of a bucl\et susp nded by ropes an ﬁ“ed

It consists (&) I O and b ng d
towards the machine.

i t methods of
i hments for differen
ith various attac
** Tt may he fitted wi
GXOavatiOQ.
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1
Defini~ [ U, D. ¢, | ,
t‘”f“ No.| N TERM DEFINITION
60.19 ! .
FLOAT ('onsa.) road materials or the like in
qTaTEr, - plastic form.
AT A (Sec Concrete Finisher 60.047)

(b) To produce s smooth gyr-
face on materials in

face « plastie
60,20 GAUGE BOX
UEEBOX A pece
Ptacle for meggyy
. qMT TFY materials by volume.aSul e
60.2] GRAR#*
’ An attae
- o hment, fitted o an
; vator or crape consist-
Ing of a split and hinged
ucket suspended from =
Jjib and fitted with inter
r ocking curveq iaws or teeth.
i0.29 AR08 GRADER* A hi
Iy machine, either gelf. ropel-
YEBT legi or tOWed,having £ blg.?lle
within the wheelbage.
o (See Drayg, 60.13)
M) o
e GRITTF,R i
A mechanical device for soat-
TAA Wy tering uniformly 4 thin
covering of grit, gang or
shingle on the surface of 5
road.
60.24 825.8.085 HAND

RAMMER Ab;lea,kvy wooden or
Ock attached to

- ' b & handl

Z SE, g Which is rajgeq verticall§

})y hand ang allowed to faj)
10T the purpose of compact,.

Ing loose i
beddin Material or fop

g paving materig)],
* The jaws
. 1 V8 OT teeth gre d
; 1cket, ig being lowered fo.

.gned to dig i

L i B . n nto the :

nmcket jg being raised, @ to elose go g t0 retain ;n:tem:ie :;r;xlen ]t?;o
whitie

metal

** It s uged g
: or .

8preading 1ooge materiaf;‘apmg & subgrade, certain typeq ;

) e 7SS o6 roady op

for
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Defini-
tion Na.

60.25

60.26

60.27

60.28

60.29

60.30

60.31

60.32

U. D.C
No.

623.8.085

‘ TERM

HEATER
(Boiler)
amsw
INDENTING
ROLLER
INDENT
ROLLER
Az A@T
JOINTING
TOOL
ARRISING
TOOL
MA gLamsT
JUMBO

AT

JUMPER
WITE, FeAA

MECHANICAL
MIXER

agidt fasrw

MECHANICAL
RAMMER

Azt Frgar,
qFaq

PAN MIXER
FZrE fasrw

!

! DEFINITION

| _

A tank or container equipped
with means for heating tar
or bitumen.

A light roller with rolls having
projecting teeth for impres-
sing a pattern on a road
surface.

A special float shapped for
rounding the s arrises of
freshly placed concrete and
road slabs,

A movable stage carrying a
number of rock drills, for
use in tunnelling.

A heavy bar, chisel or drill
worked either by hand or
by means of a hammer, for
drilling rock preparatory to
blasting.

A power-driven machine, usu-
ally portable, consisting of
suitable mechanism for the
purpose of mixing materials
such as concrete, asphalt,
tarmacadam, ete,

A power-driven machine in
which a weight is lifted and
allowed to fall upon the
material to be compacted or
bedded.

A mixing machine having a
shallow open-topped drum
or pan rotating about a
vertical axis, and a paddle,
whereby the contents of the
drum are mixed.
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Defini- ‘

: U.D.c.
tion No. No. l TERM DEFINITION
60.33 | R A dowbleheaen s
IPCIIéI?—l}\XE A double-headed curved tool
. attaphed to a long handle

having both ends pointed or
one pointed and o i
oo ne chisel

60.34 625.8.086 PLANLR*

A machine fitted wi
) 1th
T-!Qﬁﬁri T apd  used for rlexfllé?ftf;

irregularities from black-top

surfaceg,
60.35 .
P?E{{%‘&Em' A roller having two axleg on
ROLLER eachl;)f which are mounteq g
number of R
RIREIRIEE wheels, L matie-tyred
TTAT
60.36 POWER
: SHOVEL¢4 A type of excavatop

by power and us;edopera,ted

Pally againgt g 1,
of materia],

avitar Fzar prinei-

ank or face

60.37 PUG MILL A machj f
0Ine for grind;
ﬁ;g} fasrs MIXing wet miteri,ll’s]g s&ng
as clay, mortar ete, e
60.38 RAKE
) ) A long handieq
g ha tool wit
VR E;(;J;f'tmg teeth use}<li lofr(x)gr
s ing loosge materialg,

ROAD HEATER

(Road Burner) A machine fq

8
——— urface by causing flame
or hot air to Play upon it ’
\ | T ———
* The process i
58 18 usually Preceded 1y

softening the surface

ually ca

C* Tt s towed

increased by the a])y o tra

a ¢tor and ;
ddition ¢ 19 us

f of hallasg, rblo of having igs weight
t The digging bucket is N

forced upwards through the

attached i

a rigid .
°arth and away fom -

M and jg (.
ay from t} s ca

¢ machine Prble of being
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Defini-

tion No,

U.D. C.
No.

TIRM

DEFINITION

60.40

60.41

60.42

60.43

60.44

60.45

625.8.084 ROAD ROLLER A towed or power-driven

625.8.086

625.8.086

HIF T
QI FIA
T £HAA

ROOTER
RIPPER

Srgfas

SCARIFIER
B{HEL

SCOOoP

¥R

SCRAPER

G- AT

SCREED
[qaT

machine having smooth
rigid rolls for rolling and
compacting road material.,
The approximate weiglt of
the roller is usually stated.

A machine mounted on wheels,
capable of being towed by
a tractor, and having one or
more tines whigh 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 loosening 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
consisting essentially of a
large scoop, with a cutting
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 &
guide for striking off or
finishing a surface to a
required form.
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Definis | U.D. .
tion No. No.

60.46

60.47

60.48

60,49

60.50

60.51

60.52

60.53

TERM DEFINITION
i

6258.084¢ SHEEPS F

QOT A roller, usually towed o
ROLLER » hsually towed, hav

ing a single axle on which
31|z @ s mounted a cylinder or
oylinders studded with pro-
Jecting feet,
SMOOTHING Aq iron foo} used, when heat.
IRON ed, for smoothing the ggp.
feat faces and sealing the joints
In asphalt,
SPRAYER An equipment for distributing
T fluid materials as a film,
either by gravity or pressure
over a road surface,
SPREADER A machine mounted on whesels
t for distributing, while in
m?(%aig?:%'ia ;rigiidt', loose material over
SPREADING A wachine or appliance which
BOX receives road materig) and
ﬁl‘:}!% P spreads it in an even but
uncompacted layer.
TAMPER A wooden or metal template
Tt beam or frame, manually
or mech&nically operated
used for shaping anq ton-
solidating surfaces,
TANDEM
Rorrs A road roljer ha

ving two o
more rolls of APDroximately
the_same width set ope
behind the Other so thay

they operate in succession
on the same track. Unjless
otherwise stated, it ig imp-
lied that the

FEn e

machine has
two roll

TEMPLATE full-sized mould, pattepy or

®RTAT frame shaped 4o 8erve as a

guide in forming or testing
contour or shape,

gy

453
g
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Definis

tion No.

I

U.D.C
No.

1 TERM ; DEFINITION

60.54

60,55

60.36

60.57

60.68

60.59

i ad
THREE-WHEEL A road roller with onle Obrgrw
ROLLER roll on the fmnt;' axle 0[; >
Fram Qe ting on the middle
LN

ower
. track, and two narr -
ﬁmf\%ﬂt AL z‘i)c;ls on the rear axle opera

ting on the sides of its track.

i d
TIPPING A vehicle fitted with ? k&:)iné
LORRY which is{5 capab:l do andios
aised at one

TR B ;?c;eways in orter that tth

contents may be discharged.

TIPPING A truck running on rails and
WAGON

fitted with a body whiclzli:
pivoted in order that

IWDF fesar  pivoted may be discharged.

TRACTOR A
-y
G Zie

gelf-propelled  machine
carriedp either on cx:avg;gx:
tracks or on wheels, mt‘ -
ded primarily to exer -
powerful tractive force bot
towing other machines :s
often capable of serving n
a mount for other e'quxpn;e )
(e. g. bulldozer, Wmch_e c. ;
the combination ‘formmg
self-contained unit.

hich
tor on the front of w ioh
T%E%I;?PZFE«:F{{ TA ie:i;ounted a.f hlefmdﬁ_ [:sgpe&?;s
designed for fell
TR R ;zldes g\:prooting atumps.
indri funnel
’ eylindrical tube,
TREI\‘;-I%} A sthed at the top, used for
#®1q, Zd

depositing concrete in water.

Iho WOor 1 { rged()zq 3 or the equipment whioh, when
. achine ()f the bype Sbated
e s O is alse ugod for o
mao t d L traetor QO])StitutBS a (j()llip}ete mac
untie ol & ur

above,
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Defini- ' U p, ¢, | -
tion No. | No. i TERM DEFINITION
60.60 TRENCH 4 st proetes
Droshr A self-propelleq Power operg,.
A ted machine for diggin
T §iEg trenches, ¢
60.61 VIBRATING
G y i
R A roller, either Power-drivey
: or towed in which the rol] ig
FITA F1T sub](_acted to meehanicalll
applied vibrationg. Y
60.62 \'IBRAT()R Am hi
| ' achine which ¢orm
"IN layer of freshly mixgczlx?(?n{i‘
s . crete by vibrationg,
) EIGH.- ;
BATCHER A qbatch}ng plant in which
R . uantities of dijft
]am ATZIANF  rials are meagﬁiggma:)e-
weight, Y

SUB

SECTION 7-—-TRAFFIC.

gz—1 aama

-SECTION 7.1 GENERAL TERMS

Fq@T—11 qrao gl

Defini- U. D, C.
tion No, No,

71.01

71.02

71.03

71.04

71.05

71.06

I TIZRM DEFINITION

! : ) e
ACCELE- An additional traffic lane to

RATION LANE  epable a slow moving vehi-

| aF 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.

BOLLARD A gubstantial post to define
=3, the position of a refuge and
T &qaT to prevent vehicles over-

running it.
BRAKE* The ratio of the effective
EFFICIENCY braking force to the mass of

o qaar the vehicle expressed as a
percentage,

BRAKING  The distance traversed by a

DISTANGE vehicle between the point at

5% = which brakes are applied

% and the point at which the
vehicle comes to rest.

BRAKE RE- The time lag or the brief in-

ACTIONTIME  terval between the percep-

g% araEFAr tion of danger and the

Fid effective application  of
brakes.

CAPACITY The maximum number of vehi-
s cles that can pass a given
qET WIRLA point on a lane or a carriage-
way during one hour under
the prevailing roadway and
traffic conditions, without
unreasonable delay or res-
triction to the driver’s
freedom to manoeuvre.

¥ A 100 percent officicncy would give a deceloration rate of 32.2 ft,

por sce. por soe,
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Dotini- } U. D. G, TERM DEFINITION

tion No. No. ! _ o
T CHANNELI. An island that Canalises

71.08

71.0¢

71.10

71.11

71.12

71.13

71.14

7115

ZING YSLAND  yraffic at & grade interseo-

tion into definite paths of
travel t0 ensure safe and
orderly movement.

CONTROLLED An approach from a highway
ACCESS to sbubting property, the

. & siting of which s subject tq
ERIEER EA certain restrictions.

@a9q aia

CONVOY Vehicles in motion that main.

N tain a predetermi
a Pr ermined order
and spacing in a group.

An additional traffic lane to

enable a vohicle to glow
e AP down, after it has left the

stream  of  fagg moving
trafic, to speed which ig

DECELERA-
TION LANE

safe for any subsequent
manoeyuvre,
D%%qg}\gxgm The number of vehicles, per-
) SON& ar animals pa&s‘m’g er
SAAT (MR, unit length of the ca,rriape
Way at a specified time. B

DESIGN SPERD The maximium

safe

R e assumed for the desigzpsgg

correlation of tpe Physicai

eatures of 5 b -

ghway thay,

Inlluences ¢ 5

veligh he operaiion of
DIRECTION ¢ .

ISLAND AL (33;11}%0%;8 Umhne}ising Tslang
A3 i e ’
DIVERGING Th

¢ dividing of 4 si

A ingle
ﬁ“qq Sream of traffie into saga»
DIvInEy Tate gtrearms.

HIGHW 5 v Toad on which traffic in oge

o e direction of travel is sepa.
T?Ingﬁa gy rated from that iy fhe
By opposite  directipy by a
median strip,

(\LOSSARY oF MIGHWAY ENGINERRING TERMS 257

Defini- | U, D. «, . *
fion Ne. N ; TRRM f PEFINTTION
7116 GYRATORY Vehicular traffic circulating in
TRAFFIC one direction round a cent-
awalEd aar- ral island or islands, as in &
traffic rotary.
T, IFAf y
3 |
T1.17 HEADWAY The distance from the froxflt l?f
: 3 vehicle to the front of the
(ﬂﬁﬁ Qﬁ) @’ one ahead in the same trafiic
(A F) JAT  Lane, .
18 HIGHWAY An intersection layout which
y permits crossing manoeu-
SQEPARATION vres at different levels.
amas s
7119 LAG The distance covered by a
DISTANCE vehicle moving at uniforrg
speed during perception an
fama iﬁ’ brake reaction time,
Aawarac
71.20 MERGING The converging of separate
aaa gbreams of traffic into a
single stream,
71,21 ONE-WAY Traffic which is compelled by
TRAFFIC regulation to flow in one
oF f’{'ﬂl‘ direction only,
RIGICIEGY
71.89 PEAK TRAFFIC Maximum flow of traffic at a
place for a specified period
snf%ﬁﬁm of time.
g
71.23 PEDESTRIAN A transverse strip of carriage-
CROSSING way intended for pedestri-
(am ) qrqa ans crosging the road.
71.94 PEDESTRIAN A raised safety zone
ISLAND {See 71.29.)
Leck- i
3—m
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SPRCIFICATIONS & STANDARDS COMMITTER ON

- e . ‘
t]])(:[ﬁn;}: TERM \l DEFINITION
71.95 [)I'Ti‘II{IE/}[I?‘PT]ON The time taken by the driver
. o of a vehicle in motion to
EIL Bt comprehend a danger before
trying to take avoiding
action.
71.26 REFUGE® An ares mnear a junction set
A apart for the exclus?ve use
of pedestrians crossing the
carriageway.
71.27 RELATIVE The rate of convergence of two
SPEED vehicles as they approach s
| B point of potential collision,
71.28 ROTARY A road junction laid out f
: or
,IFI*‘T(’I)‘SRSEC- movement of traffic in one
fixrectxon round a  cengpg]
g« T, island,
TFRT A
71.29 SAFETY ZONE Same ag Refuge, 71.9¢.
el
71.30 SHUTTLE Traffic i
! L Tra constrained
TRAiFIC firat _in one directi(g?l ‘:‘L?)v:i
nfEs ;\fﬁ.ﬁ;, then in the other.
aqQ Arararg
71.31 SIGHT i
DISTANGE Tl;ir?;(s;ar;%e a}ll(_)nhg the road
- .02 which a driver
gfﬂ\l zﬁ hasg Visibility of an objec(;
statlpnary Or moving, at g
specified height above g,
carriageway.
71.32 SKIDDING i i
DISTANGE Th: ;ﬁl;gt:,a{me required to bri,
— icle to regt with al)
-t , Wwheels locked under gpecj
e Th fied conditiong. beci-
. * Usually i iq protected i
Signs ns to Po conelh visioh?e; ,Mf);list?l(r)\;:arked Or indicateq by

adequate

) , (1 5 o D EL
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1 T
i TERM l DEFINITION
l

SINGLE-LINE Traffic constrained to move-
TRAFFIG ment in a single direction 1n
qi{Fa® arar- a traffic lane.

T4, qHHFTR
EN
G R

STOPPING The distance travelled by 4
DISTANCE vehicle from the tim(;)baa
danger is comprehended by

= {ﬂ' the gdriver, to the actual
stop ie. the distance tra-

velled during perception

time and the brake-reaction

time plus the braking dis-

tance.
TRACKING (a) The act of driving hveh'i-
cles one behind another 1n
BT =, approximately the same
ik qedr track.

(b) Longitudinal depressions
or markings on a road sur-
face caused by the passage
of vehicles following appro-
ximately the same path,

TRAKFIC Vehicles, persons, or animals

travelling on a highway,
Awqrars, ?ﬁﬁaﬁ considered collectively.

TRAFFIC A central island at a junction,
CIRCLE having a circular or an oval
qrarara g, shape.
ew T
TRAFFIC Same as Density, 71.11.
CONCEN-
TRATION

(@rargra) gAar

TRAFFIC cUT The inter-section of two

fore streams of traffic when cir:
?‘ * W R, cumstances preclude weav-
Frarad & ing.

&z




260 BPECIFICATIONS & STANDARDS COMMITTEE ON
Defini- U.b.c
n:nli*lo. No. TERM DEFINITION
71.40 Tlﬁggﬁ;\l(} A unit width of carriageway
v which will safely accommo-
AT AT date a single line of vepj-
cuguil traffic. Usually the
width varies from 10
N, ft to
71.41 V?”l"}&%ul . The number of vehicles, per-
FIC) sons, or animals Passing
qf\(mm given point on aroad during
@) & specified period of time.
71.42 WEAVING n :
7 (: The crossing of streams of
I7, FArz traffic moving in the same
general  direction accom-
p}lshed by merging gpng
. diverging.
71.43 WEAVING Th
AREA © area of g ca.lria,geway in
37 & . which weaving oceypg
7 &, garg '
1
71.44 w
EAVING
DISTANGE Theoi(;]e%trﬁl Ofg Carriagowy,y
N a e
79 iﬂ', AT routes af , Jt:c:pt radial
N oot otary intep.
w30 8ction, jp which i
- 3 ocougs, weaving
= “EAVING Same |
ENGTH 0 44&3 Weewmg l)ista.ucc,
133 78, gmi
L N Fh
146 WEAVING S:
SPAGE awe as Weaving Area, 71.43

arga ﬁa, T
qa=

“\\\\\

SECGTION 7 —TRAFKIC

TE—"7

SUB-SECTION 72 SIGNS AND DIRECTIONS

3T @ —7.2 qha AR g

Defini=

tion No,

2.01

-]

2,03

73.04

72.06

72.08

72.09

U. D. C.
No.

|
f T1iRAM DEFINITION

ADVANCE A sign that gives prior direc-

SIGN tion, warning, or guidance
T—f; a¥xa to traffic.
CARRIAGE- Marking by means of studs,
}Y\Q’Y MARK- " white lines, etc. on the sur-

face of a carrlageway for
the control, warning, guid-
ance, or information of
trafhic.

CGAUTIONARY A sign indicating to traffic,

_ SIGN = usually by means of appro-

Jargdr GFd priate symbols, of their
approach to a place where
caution is required.

199 favg

DIRECTION
SIGN

Zar Sha

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

qIqt |Fa warning significance, for
> the guidance of traffic.

A sign indicating the direction
to a particular locality.

LANE LINE

aZ @

A marked longitudinal line,
other than a centre line,
separating two traffic lanes.

MANDATORY A sign indicating to traffic
SIGN an obligation to comply
EI[&{I S with a statutory regulation.

NAME-BOARD A plate or panel giving. the
name of a road, bridge, river,

a9z town, or village, etc.
PROHIBITORY A sign indicating to traffic
SIGN that the use of a highway

by a specified class of traffic
is forbidden or restricted.

gfavsa %4,
qarEY GFRa
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SrECcIFIcATIONS & STANDARDS COMMITYER ON

Defini- | U. D, C.
tion Neo. | ol TERM DEFINITION
72.10 ROAD SIGN A device mounted on a fixed
2 S or portable support to give
¥ 3
x&’ﬁ Eﬁ’-‘a’_ in the form of an inserip-
qraaE| aa tion and/or symbol, warn-
ing, direction, or guidance
to traffic.
7911 ROUTE A sign indicating, by moans
MARKER of a number, a device, or a
g f%l?E colour, the course of g par-
tieular route.
2.12 TRAFFIC* ;
72.1 SIG;‘J}S, Aw(iela‘vzce for thc_)d control,
ning  or guidance of
| fqame,  traffic.
2w A
72.13 TRAFFIC SIG
N ’ C SIGN Same ag Road Sign, 72,10,
s a¥a
7214 WARNING 5 < ‘auti
SION a_l{lé?o?)ds Cautionary Sign,
YA G

* It may be vporated manually,

eloctrically, op wechanically,

SECTION 8-MISCELLANEOUS

T8 fafaw
[
Defini- | 1, D, ¢, | YERD N
bion Nev. N ' TERM | DEFINITION
80.01 BLEEDING The exudation, as a vbiscgus
: liquid, of the free binder
S ) feamr from a black-top surface.
80.02 BRAKING- A coefficient used as a measure
FE(F)FI}S%E%QF} of the resistance of a wheel to
. forward sliding on the road,
% a@ qaT, and to the condition where
T g Jqoix brakes are applied to a
1 7 I wheel having forward mot-
ion only,
80.03 BULLING The enlargement of the bottom
g of a drilled or jumped hole by
34 joining a small charge of
explosive.
80.04 CORRUGA- Approximately regular and
TION wave like deformations on
a road, transverse to its
7RI, AT centre line.
80.05 GRAZING The cracking of a surface ini;?1
small irregularly shape
U contiguous areas.
qsdr
80.06 DRILLING The process of bgring alhole iln
l a material with a tool revol-
g""aqﬂ’ = ved by a suitable mechan-
AT ism,
80.07 FAT SURFACE A smoothf pa.t((;h (;)n t-?l black-
= top surface due to the excess
At ag of binder.
80.08 FUSE Combustible material in the
qaiat form of & cord or a flexible

tube for igniting blasting
charges.

* It is oxpressed as the ratio of the horizontal foree in the plane of
the wheel to the load on the wheel.
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AR : r
Defini- “ U. e C. ! TERM | DRFINITION
tion No. j No. | :

80.09 HAIR GRACK Aq irregular, fine and shallow

, =7 crevice or ﬁssux:e on the sur-
W, A AT face of a material, like con-

crete, indicating that the
material has fractured.

80.10 JUMPING The process of sinking a hole
Fan in the grounq by means of a
long steel roq worked up
and drawn by hang (as dis-
tinet from drilling).
80.11 ()\‘/\ER BURDEN (a) The soil or the superficia)
T materia] overlying deposits
of rock, sand, or grave]
(b) Th(_a material ahoye a
specified level in the ground,
]0.12 R?}?V‘:Etlt«il;llgc Disintegra.tion of & roaq sur-
face que to loss of bong
Iagar between ag8regate particleg.
80.13 Sggﬁg]‘féo_ A coefﬁcieni} used as a meagyre
EFFICIENT « (t)f t}l;edresxstance of a wheel
. 0 8kidding op the roaq
-9« LUl applied to the case w’}?:rg
e wheel ig free to Totate
but hasg Sideways aq well aq
orward tion
R0.14 Sli)li)&BRAKE An irop shoe op & Woodep
T, block o other device 4o
3%, Tygd enable animal-drawy, carts
to travel on steep gradientg
without the rig) of sliding
back or forwarq.
* It is expressod g 1he por , \ o
plane of the wheel toot‘,h:?nnd 3;%’3 gvie;lll.e foree at meht MR gl

265
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Defini~ |
tion No,

TERM ;‘ DEFINITION

80,15

80.16

80.17

80,18

8019

80.20

80.21

SKIDDING* The motion of a vehicle with

its wheels locked on a road
FEar surface.
i d by
\ The depth of earth pierce
o the full length of a spade
¥ blade.

3 The ignition of £ saf_ety fuse
SPITTING whigch is accompanied byg
gaaar slight puff of smoke an

sparks.

! ; Appearance of moisture on a
S RATING !:;E)uface like concrete, stone,
qEftstar oto.

Deterioration in, or diminu-
YEAR tion in the thickness of, a
marg

road surfacing by use.

ther-
TATHERED Partly decomposed or o
WEATHER wise effected by exposure to
e, Ha weather or other natural
T causes,

ial decomposition and/or

WEATHERING| Pa;!t;.nge in colour at tiltqﬁsqri

ﬁlaﬂ face of a natural or artificia

O material due to natural
causes.

itudi i i i tion of the
* It may be either longitudinal in the direction of mo

icati ak-
vehicle or transverse, and is brought about by the application ot’s: Ol;rthe
ing force on the wheels greater than the product of the ma o e
vehicle multiplied by the coefficient of friction between the tyres
road surface,

4—i111
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GrossarRY oF HicEwAY ENcINEERING THRMS

Defini- U, D, C. | S
tion No. No. | FERM

J
! DEFINITION

80.22 WHEEL-RUT

afed & sitm

A longitudinal depression or
groove on a road surface
caused by the passage of
vehicles following approxi-
mately the same path.

[Same as Tracking, 71.35 (b).]

Appendix

HIGHWAY ENGINEERING TERMS
qur-SfifAadin gsgEst

SECTION 1

goe |

HIGHWAYS GENERAL, CLASSIFICATION
H-RIEFT AT

Defini-
tion Terms
No. *

Hindi Equivalents

11,01 BLIND ALLEY

11.02 BRIDLE PATH

11.03 BY-PASS ROAD

11,04 CARRIAGEWAY

11.05 CART TRACK
+CIRCUMFERENTIAL HIGH-

WAY

CIRCUMFLERENTIAL ROAD

11.06 CYCLE TRACK

11.07 DISTRICT ROAD, MAJOR

11.08 DISTRICT ROAD, OTHER

11.0 DRIVEWAY

11.10 FIELD-PATH

11.11 FOOT-PATH

11,12 FORMATION WIDTH

11.13 HIGHWAY

11.14 INTERSECTION
11.15 INTERSECTION, FLARED

11.16 LANE
11.17 LIMITED ACCESS
HIGHWAY

11.18 LOOP ROAD

g+ T

s q9

gt QgF

T AT

T FT AT, SR
qfcis ge&q w

qRfy 9I%
qrEfka wear

{a= %1 ge7 ags
& &t stew maw
qard g

quges, ¥al ®t AR

N
93 99

aarc atgn

geq A

o

sfter Stoar

At

wfaa aifsmuaa g A

qAG %

* As given in Paper No. 146 and 170,

+ Terms without definition numbers huve not been deﬁned m Paper

No. 146 and 170, .
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11.19
11.20
11.21

11.23
11.24
11.26
11.26

11.27

11.28
11.29

11.22
11.30

11.31

11.32
11.33

* Uge of this torin

t Synonyinous wity, roa

SPECIFICATIONS & STANDARDS COMMIUTTER 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
SERVIGE ROAD

STATE HIGHWAY
STREET

TRACE

TRAFFIC LANE
TOW PATH
VILLAGE ROA}D

He By

tonymous with read land 18 ¢
d margin,

ATTT A

UNY gEg At

mE =

tSeay g awy

fsar agw

q9q gew

AR

30 £

SEETE
(aratbam)«

HEE R 9 71 ey

HER FY 9238 a1 frag

UTY, A qy

Rt i, Rgarz 2
|gF

U g&7T A

AFT-JTF,

he

Fraraa aaht

T qu,

(nixr =) iy

—_—

leprocated.,

21.01
21,02

21.03
21.04
21.05
21.06
21.07

21,08
21,09
21.10

: i . 264
GLosSARY oF HicHwAy HNGINEERING TERMS 26

SECTION 2

PRELIMINARY OPERATIONS

grefeag  frand

SUB-SKECTION 2.1 LOCATION

90T 2.1 &1 9N

ALIGNMENT

ALIGNMENT POSTS, PEGS

AND STONES
CENTRE LINE
DETOUR
DEVIATION

DIVERSION
LOCATION

RECONNAISSANCGHE
REFERENCE MARK
TURNING POINT

e AR L

A A e, 2 A
qaIe

qtg @

TFFT FT AW

A g

qfase, HT-94d

s fFrat,
faatita e

AT, QAR

wvgRa faeg

qre faeg
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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

SPECIFICATIONS & St

ANDARDS COMMITIEYE ON

SUB-SECTION 2.2 SURVEYING

JY@E°T 2.2 [0

"BASE LINE

BEARING

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

GROUND LEVEL
LEVELLING
LONGITUDINAL SECTION
MAGNETIC BEARING
MEAN SgA LEVEL
REDUCED LEVEL

ROAD SURFACE LEVEL
SPOT LEVEL

TEMPORARY BENCH MARK
TRAVERSE

TYPICAL CROSS SECTIONM

AT @

tRan £, arew,
Yafen

aw l'%l:g

T iy

AT g

'Iﬁ:iéa-ﬁ:g

AN aw

qHIST gy

s

AT w2

A ag

AT aw

TR qespr

R CRELTTRE
TR A@fr,
H.%. H. aaf%‘;g

qfN ag

Az wiq

AFFIT w1z

T 97 Frq

W\}Ha Rga: I

fﬁ?’i&a as

qm quag

R qa7

FwaE fue

ATAT Xy

TR N vt
Y e

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

r 1
(rossary or Hicuway Excrvserize Teros 271

SUB-SECTION 2.3 SETTING OUT

I9@oz 2.3 fAga @A

ANGLE OF CGURVATURE

APEX OF A CURVE
(Vertex)*

APEX DISTANCE OF A
CURVE
BANKING

BATTER

BONING

BONING RODS
CAMBER

CANT

CENTRE PEGS
CENTRE OF CURVATURE
GROSSFALL

GROWN

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

* The use of terms given within brackets i8 deprecated

AHRAT KO0

A w1 (AR, W R
aw

aF firfarg mamw R g

IFA, QaArdt

qa

ity araar

dia drad &9
IAIT, IAAAT

Ior, A

fta & &2 (FfaY)
FEFAT Fog

o q@ATHT, T TIA
famT

EE

Q¢ HrE, Hiaw aF
At a%, aeaadt d1

atfos am

ITHA qF, LR ATy
@Y M@, T I
Iq@ M@

AT MATE

WIS

fas@a wiw, q@

()
(49

siga oE
Afrwan A
Afaman 3@
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23.23
23.24

23.25
23.26
23.27

23.28
23.29
23.30

23.31
23.32
23.33

23.34
23.35
23.36
23.37
23.38

23.39

23.40
23.41

23.42

SPROIFICATIONS & STaANDARDS Commrirreyn

GRADIENT, RULING
INTERSECTION ANGLFE
HAIR PIN BEND
INCLINE

LOCKSPIT

OFFSET

OSCULATING CIRCLE

OFFSET PEGS

PROFILE

RADIUS OF A CURVE

RAD'.IUS 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

ON

2| 1Y o iy
FIa Hw, afqswz Kun
Fa T

1@, WErT

EADE )

FAK!, TEAA
aafasar g5
TeaAT ¥ q=

8T Tar

aF *Y fasay

TF A ey, AR

3 afdwan fHegr
Tqay

T TR ¥ gy

W AR & i

B3, faaws

3Pz g0

Itz o

AT

319, QaHr

HrhivE AR wvan
Y farg

Fradt T oy e
&t wemp

AT R sopan fareqr

31.01
31.02

31.03

31.04
31,05
31.06
31.07
31.08
31.09
31.10
3111

31.12
31.13
31.14

3115
31.16
31.17
31.18
31.19
31.20
31.21
31.22
31.23

. 73
(iLossary oF HicBEwaY ENGINEERING TERMS 2

SECTION 3.

PREPARATORY WORKS

Yot F1 w

SUB-SECTION 3.1 EARTHWORKS
Jveee 9.1 fadft &1 FH

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

H—111

dr ®t wza |

gigfaa fu w1 ®W,
FOEAT FAE T AT

q%

qUT

T FATAT

T

wara, wgar, aatwf,

fas R

amrg

FIE

g3

g st wad

14, F2E

aTFAT HTAT

fugt w1 w1, HIL AR
qs

qUg

HTAN, ATE FIAT, ATE
qIA, AT

KL-TE

& =g

qrg frear

far-eas

Az

ard



31.24
31.25
31.26
31.27

31.29
31.30
31.31
31.32
31.33
31.34
31.35
31.36
31.37
31.38
31.39
31.40

SPECIFICATIONS & Stann

PEAT
QUICKSAND
RUNNING SAND
SAND
SETTLEMENT
SHALE

SIDE cuT
SILT

SLIP

SOIL

SPOIL

SPOIL BANK
STEPPING
SUBSIDENCQ:
SUB-SOIL
SURCHARG:
TRIMMING

akDs COMMITTEE nN

qtz

= A1, qgdt avg

TR N, TRt ey
1y, A

Rzar

v

RILCE TE

w=g, my

H&m’ ﬁ?THGaT

wH

wieg fag

w@T gt w e
T

Sqar

AT o g, iy
TaarT -
iT-Tz

32.01
32.02
32.03
32.04
32.05
32.06
32.07

32.08
32.09

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

. Loh
CiLossary oF HI1oHWAY ERGINEERING TERMS

SUB-SECTION 3.2 SOILS

Jy@eE 3.9 fuE

ABSORPTION
ADSORPTION

BASE, EXCHANGE
BINDER

BLACK COT'TON SOIL
BROWNIAN MOVEMENT

CALIFORNIA BEARING
RATIO

GAPILLARITY

CENTRIFUGE MOISTURE
EQUIVALENT

CLAY

COHESION

COHESIVE WATER
GCOLLOIDS

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

AT

qE3Tq

Araq fAFa

AT

el fAgy

argHa afx

FRamifaa gt
FINA

Fiowea .

Fegaariia aMigears

fasd b
qafra
gqfyasits et
wiod
g, §UEA
FTIE KY ATAT, GIEA
It AR
fHAJ AINE
T
SO AR
g -
A
F@ 1 g fafura g9

T Al
gErarH fearc s gar

qRTATHY fAEaEar
e AR FEAT



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

32.44
32.45

32.46
32.47
32,48
32.49
32,50
32.5%

32.52
32.53

SPECIFICATIONS & STANDARDS CoMMITTER oN

FLOCCULATION
FLOCCULATION RATIO
FLOCGULATION LIMIT
FLOW CURVE

FLOW INDEX

FREE WATER
FRICTION, ANGLE OF
GRAIN DIAMETER
GRAIN Size

HUMUS

HYDROSTATIC PR ESSURE,
RATIO

LEACHING

LIQUID LiMIT

LOAM

MARL

MODULUS OF ELASTICITY

MODULUS QF
INCOMPRESSIBILITY

MODULUS Of

SUBGRADE
REACTION

MODULUS Qo SUBGRADE
REACTION DYNAMIG

MOISTURE CONTENT

OPTIMUM MOISTURY
GONTENT

MOISTURE INDRX
OVERBURDEN
PEAT

PERCENT miNgR
PERMEABILITY

PERMEABILITY
COEFFICIENT

PH VALUE
PLASTICITY Npgy

3 ERUE

afua diar
AFRQA AT
O T

ST G9F
IYFT A
TN

W sU1g

W qiang
&ag

2
I g7 garg wgare

Raeraa

A dtay

AL

ard

IF quix
WA w1 i

Prage sfie g quis
ﬁnaa-g afafkar w3
Jurs

AR Qray
AIFAA T gy

W gy

AleqT
qtx

qAJT nfqmg
RIEG 5 RN

T gr Juisw

T a2 e
TN gux

32.54
32,55
32.56
32.587
32.58

32,59
32.60
32.81
32.62
32.63
32.64
32.65
32.66

32.67
32.68

32.69
32.70

32,71
32.72
32.73

32.7¢4
32.75
32,76
32.77

32.78

32.79
32,80

| 977
1 ryi MS M
Crossary or Hiemway ENGINEERING 'LER
q Hinl
PLASTIC LIMIT 3 I
Y Bfxaar,
POROSIT -
X AT AR
REMOULDING INDEX %awq S
REPOSE, ANGLE OF o e
AKE BEARING CAPACITY (i&FZ ([FTR)
SAFE o
arq,’:a
SAND 1, 3
At W
SAND, COARSE i
SAND, FINE AN
SATURATED SOIL T
SATURATION, DEGREE OF gg
SHALE : o
' azad
INKAGE LIMIT . -
:}l:ilNKAGE LIMIT, QA &, R
e ggaq, TR
SHRINKAGE, LINEAL o
GE LIMIT gxaa &iar, wt
SHRINKAG ,
VOLUMETRIC -
SHRINKAGE RATIO égaa,mawarqqlaaa'w
SHRINKAGE
VOLUMETRIC -
SILT S
o gL 7Y A
SOIL MORTAR

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

SOIL WATER,
GRAVITATIONAL

SO1L WATER,
HYGROSCOPIC

SUB-SOIL
SURFAGE TENSION

# T &7 amEy
Eg I fRgGFm
Hgiva -
Ffax -
IR YA

argEEAa A

weigd, B A
qadt aq
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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

SPROIFICATIONS & STANDARDS (oMmip

SURCHARGE

SURCHARGE, ANGLE OF

TOP SOIL

TOTAL ACTIVE LARTH
PRESSURE

TOTAL PASSIVE EARTH
PRESSURE

TOUGHNESS INDEX

UNIFORMITY
COEFFICIENT

VOID RATIO
VOID RATIO CRITICAL

UNDISTURBED SAMPLE

VOLUMETRIC CHANGE
WATER CONTENT
WATER GRADIENT
WATER TARBLY

TEE ON

sufipae
sifagre s
TE R

A w1 = |k zarg
fugl 7t ga sy zaig

QI GSF
|qAAT quiw

fgaar agara

Reaar agura, darfas
(mrfas)

i 3y aga

AAHET Ggaa
FEY Y gy

& @

AR 7T

33.01
33.02
33.03
33.04
33.05

33.06
LER ]
33.08
33,090
3310
381
33.12
33.13
3314
43.15
33.1%
3317

33.18
.19

33.20
33.21

33 22
33,23
33,94
33.25
33.2¢

«: TERMS 274
{Orossany or Hranway ENGINBERLNG T

SUBSEOTION 33 DRAINAGE

e 3.5 ARREE

AFFLUX

AQUEDUCT
BACKWATER
BACKWATER CURVE
BACKWATER LEVEL
BORE BHOLE

BOX CULVERT
BOX-DRAIN
BOX-GUTTER
BREACHING SEQTION
BRIDGE

BUOYANCQY
CATCHWATER DRAIN
CATCHMENT AREA
CATCHMENT BASIN
CATCH-PIT
CATCH-DRAIN

CAUSEWAY
(frish Bridge)

CAUSEWAY, RAISED

COEFFICIENT OF
CONTRACTION

COEFFICIENT OF
DISCHARGE

COEFFICIENT OF ROUGH-

NESS OR RUGOSITY
ORITICAL VELOGITY
GULVERT
GURTAIN WALL
CUT.OFF WALL
DITCH

agiy (v w)
Hed
=% ga e Bt 9%
a2 gu qrAt 1 |Ag
G
At gfwa
apwe At
twrc At
ER R TLS
7Y qRA
nga%ar, oy e
s 98
waq W9
S faz
iy qra
mha$ Qe

W IQET
,ﬂ,@ga L QUEE]
fami TR

e % g
drarfaw (wifiaw) ¥

;’;?.? e
fega-rs e
@t
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33.27
33.28
33.29
33,36
33.31
33.82
33.88
33.34
33.35
33,36
33.37
33.38
33.3%
33.40
33.41
33.42
33.43
33.44

33.45
43.46
33.47
33.48
33.48
33.80
3351

33.52
33.58
33.54
33.55
33.56
33.57
33,58

Bercrrrications & NTANDARDS (O

DRAIN
DRAINAGE
DRAINAGRE BASIN
EROSION

FLOOD ESCAPE
FLOOD GATE
FLOOD way
FLUSH CAUSEWAY
FORD

GRATING
GROYNE

GUIDE Bang
GULLEY

GUTTER

HERR!NG-BONE DRAIN

HIGH LEVEL CAUSEWAY

HYDRAULIQ GRADIENT

HYDRAULIC GRADIENT
LINE

L

HYDRAULIG MEAN DEPTY
HYDRAULIC MEAN RADIUS
INFILTRATION

INTENSITY OF RAINFALL
iNT ERCRPTIN
INVERT

G DRAIN

INVERTER SIPHON
{Siphon Culveyy)
KERB INLET
LEADER DRALN
LEADING DRAIN
LEAD-OFF DRAIN
MAN-HOLE
PERCOLAT!ON
PIPE DRAIN

OMMITTER OX

AFT A Ay, S
e g

S G

I, wgTay

TZ I fivr, g1z aet
T g

T Ay

ad [y

T

ke84

afarm, svwr
A dt

SZ1, Atawar

i

st g1

o oy

gt mam

T Tam Ty

Wtea zay ngTE
/A gEy g
A HTA
awt qRany
RHE Ay

1

S¥ "rewe

B WY @t
o vy
T areh
frare are
ATy
TaHAY

% 4

33.50
33.60
33.61
33.62
33.63
33.64
33.65
33.66
33.67
33.68
33.69
33.70
33.71
33.72
33.73
33.74
33.75
33.76
33 77
33.78
33.79
33.80
33.81
33.82
33.83
33.84
33.85
33.86
33.87
33.88

281
2 a TErMS
AY KNGINEERIN
{iro8sarY orF Hienw

#re fmar
PIPING e
PUDDLE ret AT
PUG

ant FE
RAINWATER r ﬁa&, -
RAISED CAUSEWAY v ‘aﬁ ze
RATE OF RUN-OFF gg}‘ w5t areh
RUBBLYE DRAIN g&m
RUIN-OFF e e
SCOUR g
SEEPAGE B arﬁ?{ﬁ
SEWER

HATE A1 Al
SIDE DRAIN gﬁa-qgar
SOAKING PIT A -ﬂég{
SOAKAWAY qﬂ;:"} g}a

Y

SPILLWA qﬁam' 3?;(
SPUR o
STORM-WATER a’tﬂ;ﬁ il
STORM-WATER DRAIN !l;;l A
STONE DRAIN i :; i
SUBGRADE DRAIN gmf -
SUBMERSIBLE BRIDGE ﬁgmﬂg@
SUBSOIL DRAIN <) fq
SUMP (Sump WelD 3.%“

¢
UPLIFT
VIADUCT :ﬂmtt
WASTE WEIR ¥ ﬂg@m n@
WATER QUSHION q y
WATER SHED qaaqm
WEEP HOLE < ! fﬁqq
WETTED PERIMETER A g

G111t
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34,01

34.02
34.03

34.04

34.05
34,06

34.07

34.08

34.04
34.10

34.11

34.12

34.13
34.14

SPRCIFICATIONS & STANDARDS COMMITTRER ox

SUB~SECTION 3.4 STRUCTURES

STROT 3.4 W, GT=AT

ABUTMENT
ABUTMENT, GRAVITY
ABUTMENT PIER
AFFLUX

APRON

AQUEDUCT

ARG

ARGH BRIDGE OR
CULVERT

ARCH RING
ARCH STONE

BALANCED CANTILEYV ER
BRIDGE

BARRIER
BASCULE BRIDGF,
BEAM

BEARING

BEARING PRESSURE
BEARING LOAD

BOAT BRIDGE

BOW STRING GIRDER

BOWSTRING GIRDER
BRIDGE

BOX CULVERT

BRACED FRAME

BRACING

BRIDGE

BRIDGE LOADINGS,
CLASS A, B,

BRIDGE, TRUSS

e a1, wwearan
Trfeqa wwarae
TTAT ETq3]

AL (qUT F)
usET

ARG

[T, W, @iy

T G4 AT Yy

T Jwar
2N W qeaT
wgfea dizr qa

O, ATFTTH

IHAT g

T, St

e Frw, avew, wafig
NTW 71y

Ty Wiy

Awrgs

FATA faer e
L O )

Stte gisan

Fhawe sihat, g g
e, [

ag, g

38, AT (A, B Haft)

*hare qm

34.15
34.1¢
3417

34,18
34,1y

34.20

34.21

34.29
34,93
34.24
34.95

34.2¢

34,27

34,28
34,29

3¢.39
3¢.31
3¢.32

3¢.33

34, 34
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BUTTRESS ggar
CABLE FENCE e &t g
CAISSON Fqa
CANTILEVER 1T, 9
(}AUSEWAiY{' 0 gf‘aar, ﬁ'\?fa
(:z(\llj:z\i/;;\(' gRAISEl) ﬁ:'i" Eﬁ?,l'a
CELLULAR ABUTMENY FIOAT AFATETL
CENTRING, FALSE Za
C;:/OORRIZ (OF BRIDGL) s4r, 37:“ (7@ &)
CLEAR SPAN 3:;1: X
CLEARANCE e e
CONTINUOUS GIRDER OR  RARDPIATAST AT T
"BEAM ar &

CORNIGE

COUNTERFOR'L
ABUTMEN'

CROSS-GIRDER
CGROWN

CULVERY
CURTAIN WALL
CUSHION, OVER ARCH
CUT WATER
DECK BRIDGE
DECK LEVEL
DYKE

EASE WATER
EFFECTIVE SPAN
ELASTIC ARCH
ELLIPTICAL ARCH
EXTRADOS

Hadt, s
qEATIT FRATA

qIrgY AT
fsrac

gfeat

qgr AT
agt (= & )
qa%E, AR
qrEd g
q(Zq ad
SR

qafd

[qEaE O
gafas® T
ATFIT IE
gieat
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34.35

34.36

34.37
34.38

343
34,48

34,41
34,42

34.43
3444
34. 45
34.46
347

34,49
34,49
34,50
34.51

34,52
J4.53

SPECIRICATIONS & STavvawws CoMMiress ox

RENGE

FERRY

FERRY BoAT

FIXED BEARING
FLOATING BRIDGE
FLYING YERRY
¥OOT BRIDGE
FOOTINGS
FORMWORK

FREE BOARD
GIRDER

GIRDER BRIDGE
GRADE LEVEL GROS8ING
GHROYNE

GUARD RalL
HANGERS, BRIDGE
HAUNCH
HEAD-WALL
HINGES OF RRIDGE
HINGED ABUMENT

HINGED BEARING
IMPACT

INTRADOS
KEY STONE
LIVE FENCE
OYER BRIDGE
PANEL

PARABOLIG ARGy
pARAPE»P

PEDESTRIAN GU ARD RAIL

PIER

PILE

PITCHING
FLATE GIRDER

g, TS

DIty

ata (e 20, Ry
RAT HER

A YW

3533 EAL

R O

@eRy (Hia)

A

g wax
UL

LR

BQAIAF TR
afeara, dvee
Anan

Erifr b (gza)
L

A Z’{?aﬁ{

9@ ¥ =R
FENR ARAPT
VR wraw
|

U xAT

Frat qoax

g arg
SRISHCH g
Ty

IIART 2

e

RECE ST
TATS

I, qwE, T, wYq
9eaT Farae

HE WL

34,54

34.55
34.56
34.57
34.58

34,39

34,60
LER

34,64

#4463

34,04

3465
.46
34.61

34,68
34,68

Urossary op HioAwaAv E¥

PONTOON BRIDGE
PORTAL FRAME

PONWER FERRY

i’R&L—S’(’RE%ﬁEU
CONCRETE

PROTEGTION WORK
REINFORCEMENT
RETAINING WALL
RETURN WALL
REVETMENT
RIGID-FRAME BRIDGE
RigE, ARCGH

RIVER CROSSING
ROAD-RAJL BRIDGE

ROAD RAIL LEVEL
CRUSSING

ROCKER BEARING
ROLLER BEARING
SAFE BEARING LOAD
SAFETY FRNCE
SROMENTAL ARUH
SEMI CIRCULAR ARCH
SHERT PILES
SHORING
SHUTTERING

SKEW ARCH
SKEW-BACK

SKEW JE OR
S
SR SERCT
SLIDING BEARING
SOFFYY LEVEL

SPan

SPAN, CLEAR

SPAN, LFFROTIVE

3 [N
cingrring ‘TBruS 283

fial %1 9@

Sefrgre A, AE §E
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g afasfs @60

var w4, 29 w1l
aFA

g AT

HATATRT AL
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34.70
34.71
34.72
34.73

34.74
34.75

34.76
34.77

34778
34.79

34.80

34.81
34.82
34.83
34.84

34.85
34.86
34.87

34.88

SPECIFICATIONS & STANDARDS COMMITTEE ON

SPANDREL
SPANDREL WALL
SPRINGING LINE

STOCK SUBWAY
(Cattie Creep)

STRIKING
STRIPPING

SUBMERSIBLE BRIDGE
SUBSTRUCTURE

SUBWAY
SUPERSTRUQCTURE

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
ViADUQT
VOUSSOIR

WEB OF A GIRDER
WING WALL

Y THROY
e i
I @
a9y Afeaatar

TR IATAT

asAF Awwar, sy
7 RI@HT FLAT Aqy
SEICH

tanmT g=

fialt Guam, famsh
ardte

4T -WW, a@-Ug

FqC FY qeIan, FqhH
Al

W 9

Rdaga

AT FaF Tz

TANTHY g

e AT

N g

EE

9@ ¥t Haft

2 w53t 3

ARET Teeqigre

Thm g@

I

ER T 1

Har (nT w7

fwe-ag
(3=t v gfirar #Y)

41.m
41,09
41,99
4104

4105
2.6

4107

41 08
41 g9

4.1

41.11
41,12

kS N y { H * i‘ N ¥a) TRING s ERMS “‘é:
(" LOSSARY OF * \((j WAY S L] NEE N

SECTION 4

wag 4

SURFACE CONST RUCTION

gae {3WiQ

\ EQ;
KSUBSROTION 4.1 SURFACING TYPE

JyEez 4.1 Qa8 F N

BITUMEN CONCRETE
SURFACING

BITUMEN OR TAR
MACADAM

BLACK-TOP SURFAUE
RREAK OF JOINT
BRICK PAVING
BRICK ROAD
CARPET

GCEMENT BOUND
MACADAM

CEMENT CONCRETE
SURFAGING

CONCRETE ROAR
EARTH ROAD
FASCINE

GRAVEL ROAD
GROUT
GROUTED MACADAM

GROUTED SURFACE
GROUTING

KANKAR ROAD
LATERITE ROAD

faza¥ freh e fagnt
fezma @ e AR
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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

SPEOIF!OATIONS &

LIME STONE ROAD
METAL

MOORUM ROAD
PAVEMENT

PAVING

ROAD BED

SOLING

STONE-SETT PAVING

S5TONE-BLOCK PAVING
SURFACING

SURFACE DRESSING OR
PAINTING

TAR CONCRETE
SURFACING

TOP coaT
\VATER-BOUND MACADAM

WEARING COAT
{Wearing Course)

WEARING SURFACE

WOOon BLOCK PAVING

STANDARDS Commrrrg

£ ON

AT %Y [Ey
Qe

A 71 gy
ITEATI, Ty
e

a1 aw

;e sifs
T X AW W @
TOIT Fr WA
R 7t gag

TR famp

AR T I

FAT £ ®AE
W fasr ngen
I Tar

ST, Ty
FRE wT Wy

42,01
42.92
42.03
42.04
42.05
42.06
42.07
42.08
42,09
42,19
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
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SUB-SECTION 4.2 CONSTRUCTION DETAILS
ggave. 4.2 fanlg fag

BASE COAT

BASE COURSH

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

:I-—-III

fAgdl ag

LI FY AL
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adta e, grar ar
NG, YIF
faast az
BT
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U

wrzany
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EEUEET
fEar aeft
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42.31
42.32
42.33
42.34
42.35
42.36
42.37
42.38
42.39

42.40
42.41
42.42
42.43
42.44
42.45
42.46
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 &

POT HOLES
PRE-COATING
PRE-MIXING
PRIME COAT
RAMMING
RECONI)ITION]NC
RENEWAL
REPAIRING
REPAVING

REQIJRFACING

SAND PAPER SURFACE,
SCARIFYING

SEALING COAT
SHAPING

SHOULDER (Haunch)
SLEDGING

SPRAY

STAGGERED JOINT
SUB-BASE

SUB GRADE
(Road Bed)

SURFAGE

SURFACE TREATMENT
TACK coart
TEMPORARY DIVERSION

TRACKWAYS
TRIMMING
VERGE

WHEEL GUARp

STANDARDS CoMMITTREE aN

NEL

9% 3

99 fastar

TEAT Fq

ETAH

Fow, garc
AftwToy

aTRg
SESIECCET

®A FTAAT
QLI ®A

amMa § smrEa
qT-|T S
TRIT g

qz0

g

TEIT 241, Fgrear
fama srg

faaelt qg, sapare
fAast qag

qag

]IT *1 gare
THRIF Jq

AT ant,ereg)
s

s, T

RT-Thz

frarfam
aw

51.01
51.02
51.03
51.04

51.05
51.06
51.07
51.08
61.09
51.10
61.11
51,12
51.13

51.14
581.15
51.16
51.17
51.18
SL.19
51.20
51.21
51.22
51.23

51.24

H ; I 291
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SECTION 5—MATERIALS
g S-grasht

SUB-SECTION 5.1-CLASSES

3J9E°T 5.1 9HR

AGGREGATE
ASPHALT
ASPHALTITE
ASPHALTIC CEMENT
ASPHALTIC CONCRETE
BALLAST

BASALT

BINDER

BITUMEN

BITUMEN EMULSION
BITUMINOUS MATERIAL
BLINDAGE

BLOWN BITUMEN
BOULDER

BRICK

CEMENT

CHIPPING

COAL TAR PITCH
COARSE AGGREGATE
CONGRETE
CONGLOMERATE
CREOSOTE

CRUDE TAR

CRUSHER RUN STONE

CURING (RAPID, MEDIUM

OR SLOW)

CUT-BACK BITUMEN
DEHYDRATED TAR

faarar

AT, AQHGE

ATTIGZILT

TERTSET FHigoz

TeHTFET HHROT

g

g1

TIH

fagi=

fagha aza i
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iy faarar
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52.01
52.02
52.03
52.04
52.05

52.06
52.07
52.08
52.09

52.10
52,11
52,12
32.13

52.14
52.15
52.16
52.17

52.18
52.19
52.20
52.21
52,22
52.23

52.24

52.28
52.26

SeEorpy, ATToNs

suB.

& STANDARDS CoMMITTEL ON

SECTION 5.2 PROPERTIES AND TEST

/@E 59§y ;ﬁ}( qﬁﬁlq

ABRASION
ABSOLUTE VOLUME
ABSOLUTE WEIGHT
ABSORPTION
ACTUAL VOLUME

ADHESION

ATTRITION

BOND

BULK]NG

BULK DENSITY

CEMENTING v

ALUE

OF AN AGGREGATy

COHESION

CONSISTENCY

CREEP

CRUSHING VAL
OF AGGREGAToQ

CURING

CURING p
DENSITY
DUCTILITY
ELASTIC[TY

EQUIVISCcoy

8

TEMPERATURY OF TAR

FINAL SETTING TIM
OF CEMENT N

FINENEgS

ERIOD

FINENESS Mopypyg

faga, we, g
T sraaa
et drar
ATy
WwEE wgam,
G Mgaa

AIRalw dte, was dta
FQQ'q;q’ f\aq%‘l’mq

TH ®ig
WiE, Jadg
oy
Ay
S ey
IR
qafia
Ruaan
mﬁyoeﬁm
AW Tt (Frary )

T T, ORIE sqfy
Ty

draqr

qArgay, gas

¥ A (Siwar 1)

T 97 3 iy, qd
8RA ww

TR, gegar

TIAQS a7 REwar g

52,27

52,28
§2.29
52.30

52.31

52.32
52.33
52.34

52.35

52.36
52.37
52.38
52.39
52.40

52.41
52.42
52.43
52.44
52.45
52.46
52.47
52.48
52.49
62,50
52.51
52.82
52,53

.
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FINENESS TEST

FLASH POINT

FLOW-TABLE TEST

FRENGH CO-EFFICIENT
OF WEAR

HARDENING PERIOD
OF CEMENT MORTAR OR
CEMENT

HYDROMETER
IGNITION POINT
INITIAL SET

INITIAL SETTING TIME
OF PORTLAND CEMENT

MECHANIGAL ANALYSIS
MELTING POINT

MESH

ORGANIC IMPURITY

PENETRATION,
MEASUREMENT OF

PERMEABILITY
PLASTICITY
POROSITY
PROPORTIONING
QUARTERING
RESILIENCE
SAMPLING
SEDIMENTATION TEST
SIEVE ANALYSIS
SLUMP

SLUMP TEST
SOFTENING POINT
SOUNDNESS
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51.25
51,26
31,27
51,28
51.29
51.30
51.31
51,32
51.33
51.3¢
51.35
51.86
51.37
51.38
81.39
51.40
51.41
51.42

51.43
51.44
81,45
51.46
61.47
51.48

51.49

61.50
51.51
51.52
51.53

31.54

SPECIFICATIONS & NTANDARDS

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 BLENpg

HORN BLEND SCHIST
HUMUS

HYDRAULIG CEMENT
LAITANCE |
LAKE ASPHALYT

LATERITE

LIME STONE
MARBLE
MAST[C ASPHAL'P

MEDIUM CUT-BACK
BITUMEN

MOORUM

OMMUITEE ON
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51.58
51.66
81.57
51.58

31,54
51,60
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51.62
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61.85
51.86
51.67
51.68

51.69

51.70
581,71
51.72
51.73
5t.74

51.75
51.76

51.77
B1.78
51.79
51.80
51.81
51.82
51.83

51.84
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PORPHYRY

PORTLAND CEMENT
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best serviee at a m
achieve thig object

inimum cost.  Effortg have hoen made to
advanced countries,

on the lines of development in  more

ormula, evolyeg by the Nagpur
$? for calculﬂ.ting the lengths of roads
necessary for an area, wag accepted ag the hagia far fixing the
fargets of roag milage, Having fixeq the target of lengths
required in an 2Toa, selection of oads for phagg 1 Programme in
the State wag influepceq mainly by the emands of fow persons
and by Buggestiong Put forwarg by
hased on ¢p

j Governmeng departments
nsideration of thejr OWn needs, F

Ome cases whepe less important roads
were construeteq and the ly j e
; ere
o ot y Important ones w

14, So realising the im i
0, _ Portance ¢ , of
the works, it wag decided that Sbatewide sf rroys on Solection
to collect dat

le
2 for rational Planning of higurvey:' should be mas

hway
15, 4

beginning Va8 made in g Smal} wg

! 80me years ago
X}tl:e[; ;gnecgvr;(;mxo.sulrveyvof fow western districyts wa: gaken “gp'
rogmma ™ 1ma,‘m ¥ paid to Marketing facilities anq details
wer llg %)edpu ation ang agriculturay ares of various villages
© collec and aregg contributing to the trade \f ious
iﬁxg:::gf t;efrlxtres Wore plotted Sh mapg. These hgbor:n;ave

alignment’? OW of traffic anq Population g

rved by a particular

: 8%d  that, ual i i
o gty 1 et o ! O
Planning op 4 is;h‘ %gudigs in respect
D the Pape, were under-
gi:":;f ifglttthat detaileg investigations
Crmulation of g, schome f)f ai?per "ld be carricd
this Paper ig th act

taken in 5 few distrg ;(? aiained
COvering mogt of i

out, The ¢
deseribeq in

6 rompys Finding Survey
1.6. Highway develg m i i
8uch the plan should takepinteniéi:u cgntmuous Do s and as
Iso, the schemes should e Phag eoor
and Jmportance

' Deeds of the future.
. over e faecordmg to the;
inding Survey has bee u

' EsU 299
PrLaNNING oF Roaps 18 Urrag Peap

Pive- lan Lias been
in about 15 districts and the second Five-Ycar P
evolved on the basis of the study.

. i f collection
o in brief, consists o jon or
. Cinding Survey, in nstruction
17. The flgcto}tt&er dgt& and proposa.l?c,f(;r Z‘; mpilation of
9{ economxft ﬁf roads from various auphoriI fgt’er Plan.
‘2?01 )ggzzlz?;eparation of maps and evolving

3 G SURVEY
2. ORGANIZATION FOR THE FACT FINDIN

. . a district
L, Ty e i
:t):h:i?g:fé tt?alze wlogld have invd‘;zedh:;oal.‘: axfx{:l,; as 5l flﬁzﬁiﬁ;
W i S e o 0 S et
gx&g;e(;iit:g:ssgggﬁ fowd the. work Is being tekon up in s
in these groups.

d
ftsman a tracer an

2 : assisted by one dra e saoh
o OYelgierc,h;rge of a district and tl;:ri(; e oryined
pa 9numera§or ‘S’I}he work of these three qverf:?g‘ e e
by o wor'k;nﬁ.t ¥ngineer under thez Pl_a,mung8 e head, consists
by 0!108 g:.zli;a:ion with the Chief Engineer a

ning Or ation,

of the following :

1. Superintending Kngineer (Planning)

i ivision
2. KEsxecutive Enginecr, Planning Div

Wholetime Staff

3. Assistant Kngineer, Planping ;
4, Overseers s
5. Draftemen \
6. Tracers 2
7. Enumerators :
8. Typist ,
9. Clerk

3. WORKING PROCEDURE

. igits the
ro of an overseer visl on
. The b nder the charge o . The drattsm
I d&'l' gé;b(;'f i) ‘:{ii:s{r‘ilet and fixes its camp there
cadquarte
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WaPs, aud the overseer ﬁ"i;;"i‘g
ollects datq 48d proposals and also -
ire, Appendiy 3, by local enquiries. The ove
also checks the tracings of the map, i fully
ed is then blotted on JAPS.  Then pe highways are care The
planned and these propogals 476 sorutinised iy head office.

roads so selected form Part of the M.

pattern of highws,

aster Plan, ie. the ultimate
Y& required fop the distriet,

4. COLLECTION OF DATA

L To ilustrage g, dotails, Barahgpy; District has been
selected aq 32 example. This distriot lies to the east of Luckn"l)es
and Barabanki, the headquarters of the district, is about 18 mi
from Lucknow.

4.2. The Party heageq
Barabanki iy, th 8 OVerseer and ﬁ.‘s
enumerator data, details i
nd other sonR i

marketing cenfgl'esg
» ofc., in  the variow

draftsman Prepared
Scale of | in, ¢4

new
» "ePredentativeg of
M.Ps, ML istri

like the M.L.As,
U8, Digtriet Boarg, District Pls,
were collecteq. A SPecimen of th

istriot Planning Officer g given §

importang villages and
b -

. making enquiries
1mportang features of the village,
ther proposals for further road

® existing T0ads were alge nspected and theip

Present congition 32d existing traffic were noted, Photog 1 and 2,
he Questionnaipe being comprehensive, ghe information gnd
otailg collecteg Provige sufficient
Master Play,

data for the Preparation of the
This ¢

on the spot énquiry ' alsp enables the stasg to verify the
information collested from varions Bources and 4o g0t an jdea of
© intensity on the roads,

oad
outonar
Traffic census being carried

Photo 2, r

) fh'l:lq yﬁj} ‘

i
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5. ROAD MILAGE REQUIREMENT

5.1. The milages required for the various districts have peen
Worked out accox‘digng toqt.he Star & Grid Formula!, Appendix 4,
and the deficiency or surplus found. This forx;lulladlsil based 0;1 }ilwg
main i i i) the area should have meta.i
considerations, namely, (i) ST miles of 5 otalied

road grid so that no place is more
Foad, and (ii) if the raI.)ilwa.ys gerve the area well enough, roads

re not i t the existing system of roads and railways
required, But? : erations. Hence the milage

Ave not been planned on such consid

of railway runI:ling parallel to the road should not be coux}ted for
subtraction in the formula. Similarly the roads w_hxch are
surplus to the requirements worked out by the _Grr_xd&Star
considerations should be oxoluded from the existing road

milage_

5.2. 1In the district of Barabanki, for example, the metalled
road milage according to Star & Grid Formuls, wo'rks out to
249 minen B8 ol be seen from Plato I that_about 63 miles of
railway run parallel to the road. Besides, Barabanki-Zaidpur
road lies within 3 miles of the two existing me(}alled roads. As
such the calculated requirement should be increased by an
amount equal to the sum of these two lengths.

6. SATURATION SYSTEM

6.1. Road milage can be further verified from Saturation

System based on U. 8. method of highway planning*. In order
to obtain the milage in & district which can be added without any
decrease in the utility per mile, the existing rosd system ocalled
System ¢ A’ is compared with two other systems “B’and ‘C’,
comprising additional roads which have been selected on
considerations of productivity and population only.

6.2. 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 394 miles ~ 3803 miles

System * C’ ~ system ‘B’ plus 36 miles
of roads — 416} miles

8.3. The productivity served directly per mile by the different’
systems and the number of villages served classified into 3 groups
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X pPranving orF Roaps IN UTTan PRADESH
o SEIVASTAVA 0N NING OF
The places visited by the survey party are also
having population of 1,000 to 2,000, 2 ; e is map.
'3,000’5&1‘3 tubulﬂ.t(td in r-]"a'bl(} 1. H 1 2;)01 to b,UUU and above 1nd‘c&ted s e p

i al details such
Plate 11, showing the gener D
. e N?)'l?cic st,a;tions, post offices, markgts, ierfc'three
ABLE 1 a.;x ps'qus villages according to population e
T . i oatogori __between 1,000 and 2,000, between 2,
— P PmduCt‘V“y categories—bet

: Number of villages

ived
d 5,000 and above 5,000. The proposzﬁi;‘fﬁige
s 2 L %l - {fL::)m ,various sources are also marked on
3 , = oy - ey e @ "'
i D e T BAZ EE Ap T IfI, showing villages grouped
‘ with Population of | S0 . | 508 15 E28 8F S Map No. 3, Plate I, nt in them. It
T e S5S | AS kl) £585 £ ) according to number of carts prese ity in tons on
1,000 ! 2,001 Abo <3~ J Baw ™ i :>.§ 3;‘:_@ 2~ :ﬂso shows the existing traffic 1{11'.enhmlyq D olection
~ to 1 to 5 0670e T.'s‘+>< =82 eSS :E - different roads. This information edp}nisation oad
’2.:000 1 5,000 | 9> | 8 & ! g %8 Sk SRS) Iz 8 = A T tor mew construction, mode
« L o o :‘E'* R ” reconstruction.
: SR S ST S D
Nvatem AT e o ) \ 1
System A. ; ‘ ) B a
i ; 7.2, New Roads
Sl miles | 1401 44 . ; ] - . a as shown
System B- | | 126 ‘ V369 | 28320 1 0.830 The proposals received are ?u.ed tlhne nthc; é:::;fi%;%d S o
380.5miles 159 © 50 ' 5 . : in Appendis 5 Tach proposal is sod and o
System C- | ‘ LS 0.372 ) 318,24 L 0.837 laant?al,)cptenofl roads recommended is prepared. Priority
416.5 miles 174 351 | ane | j U ility of roads.
/ 91 ; } i50 0.362 } 343.95 0.825 according to the utility

iq oi in the State
While planning, importance is given to gaps it t

alll ; ’ are through I‘Oa.(ls !u“ll“lg
g 3 15 sbem W hlch, genﬁr

shows that the util

are not
- Even though these gaps oot
d 8 of Tabl 1 cast-west or north-south. though theso gafs o
ty per mil > van able ; -South. o onity is gi
basis increases up to g 1imitif°;‘d£§£ﬁﬁt§%n5 &n_;i productivity }mporba,nt to tfshe 'dol:ittncta.g :tt, }fli;si nfer-digtricf, iven to o, e
‘bhag it starts decreasing, Hence it ig safe to assllxsz :‘ﬁ‘d beyond in the order of priority
uraniained by adding 39.5 miles . at system

i i uarters
inter-district communication‘s.t Son;:lci{::tr{;isto&?gsgalﬁzg% arters
' ‘ ‘ ith the district hea ol
:?ll;;?efpa&dtﬁ L gtrea:erfb;neﬁt o ca e safoly o Therofo ?t?:gklgi? ﬂ:ggil:v lior transport of the produce from agri
€ eXtent o 9.5 . ] ro,
existing system. miles can be wafely added to the areas come next.

7.3. Roads for Reconstruction and Modernisation
th ks out to * atlage for the distriey of Barabanki 3. e tion o
18 works out to 380, Having fixed the target mijl: anki s, roconsiruction
district, now roads are selected to bring the | é:n t’;}I]nl age for the Apart fr
this figure. gth of roads to

i f the
1 vided in the Master Plan according to the need o
:r:.?ﬁ(? la‘a,ond present condition of the surface.

7. SELECTION OF ROADS . MASTER FLAT
7.1, All the information o)

lected, : sS
and 4.2, was plotted ag far ag 5 s

cribed in parae
possible in map In paras, 4.1

i d after
Plate IV, is then prepare Lter
'8.1' o Maslﬁlilepxli:ﬁs and statements to meet the require
) detailed study of a
© I: ShoWin

ivi the other considera-
i oductivity, traffic and r
e e Il}ents 0§t? O%ﬁl?)tgzg,ez}) :hat no vill’uge of a‘t()lout 5;2)1(;2801)0111:1};:;; D
per acre and the roady under the s;gliritigln ‘:y:‘;nl(ljls ?;0{::&0“(‘ v:;nc o seen i ¢ 2o vil go of about ‘
oI,

Map No. 1, Plat
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population bhetw.

5,000 is beyond a distance of 3;
miles from a roaq. Ttcan algo be said that no place in the distric
is beyond 5 mileg of 5 metalled road, It is also eclaimed that
Practically no marketing centre, post office, police station, tehsil
OT pargana headquarter i beyond

2 miles of 4 road.
8.2. 1In the Master P)

A1 are included al) the roads executed
in the Phage and Five-Year Plan. The other roads have bheen
divided into Phase IT and Phage II] 8
ority fixed on

chemes according to pri-
consideration of utility g
8.3. In view of th

nd importance.
e limitationg of funds for the second Five-
Year Plan, the Whole Phage I scheme cannot be taken up
simultaneously ang ag Such only g limijteq number of metalled
roads having high Driorities haye been chogen for inclusion in
second Five-Year Plan.

an of roads in Bara-

productivity is given
7 gives the Percentages of the number
of villages, productivity, Population ap
existing system, Phage

area gerved by the
11 scheme ang the Master Plan, This is
shown diagrammat; i ig. in Appendix 7.

o statementy given ipn
for various districts w;

Particular distriet has got Minimum
requirements of roads f,

Population and areq can b

judge whether any

requirements, Also, the
Or any chosen q

1t of produetivity,
e found oyt

9. BECOND FIVE-YEAR PLAN

eme for all the districts of St p
Prepared with the idea thag all work 8 of the State wasg

) 5 § under thig Phase will he
taken np immediately afiep completio i
This could not, be

ear were meagre,

ave been given top priarit
38 those roads which are required f
have been included in

the secongd Fi

Y by the
rom planning
ve-Year Plan,
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Urrar PrAD

¥ ROADR IN

PLANNING O

i 4 by the
0 miles will be complete / the
iy qxpeg’te;ir%ﬁfxfﬁzl‘he milage on m;gtagigi mv??ll in
end of gecond Five-Ye Plan. The isge? .8 ian il be
the State after the (:omph on o be: W il oftr
ccrond Tireye al%zzgyet the State will be &s;}ao:'i A of 2,25 ¢
SefGOn(ti E“(Tle;?){:(?sr even according to the Star
of metalle

. is is bound
jentific basis 18 sch
ing of highways on scie roads whic
9.4. Th‘efplat.:{il:nm%oo the people as o%lyd glxlloi%e Plan,
o brighg s:teg 2: population best are provide
s0rve en
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S. No.

i
2
3

it

10

11
12

13
14
15

16

17

I8

19

20
21

22

List of hospital and dispeng

SRIVASTAVA ON

DETAN

Item

aries..,
post and telegraph offices
police stations
out posts
railway stations

marketing anq industrial
centres

fairs

and

cane collecting centres

towns and notified areas

inspection houses—, B,
P.W.D. and canals

alluvial villages

flooded areas

existing roads under charge
of P.W.D,
do.
ferries
government bhyses
export and import of goods
at various stationg

traffic cengyg

labour anq material rateg
bullock carts
(village wise)
Population (village-wige
Pargana-wige
density
pargana.

census

) e

Population

Wise productivity

‘S OF DATA TO BE coL

Appendix |
LECTED

Source of Receipt
Civil surgeon’s office,
Post office.
S. P’s Office.

Station masters.

Tehsil records and
Distriet Board Offices,

do.

Compiled from
questionnaire,
Appendix 3.

District Board Offices.
Respective Officos,

Distriet Collectors’
ce.
do.
P.W.D.

District Board ¢ Mice.
do.
do.

Station Masters,

C.E. Office, ang cal-

culateq from e
questionnaire,

L.w.n,
Tehsil.

Calculated.

Calculated.

Appendix 2

N TRICT —
PROPOSALS FOR ROADS AND BRIDGES IN BARABANKI DIS

RECEIVED FROM PLANNING OFFICER, BARABANKI.

i Comments of

{

|

S,

Reasons advanced by the

Name of Proposal.

Praxnine oN Roaps v Urrar Pravesn

AE. (P)

Proposer.

No.

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

' Reconstruction of Barabanki-Haider '

1.

-garh road & a bridge over Gomati. :

!
{
i
]
i

t |

m""Q
[
o 2 L2
b = B ap
5% ZE%
o . =
5€ 28 guw
S5 @ o ®
N & wf g
e 3 Q oy .8
B s 5 [ofa T~
«S'U S w A g
B © g R
o .5 g o] +
=X By M
2 b oo T aA
28 5 28
22 B2 Eag
s _w o g
=] = 5T .0
© B el R
0% B ous
* m
25 TET 3 “Z
Sz 283 &
=a g =88
= 28T RrAd
B2 28N Bgf;o
e =
54 EeEs2Em
¥ o 8

|
!
l
|

road from

pur, Ramnagar Badosarai, Kotwa,

Mohmoodabad to Bilsar via Fateh-
Tikaitnagar Sarai Barai.

Metalling of ¢ kutcha °’

2.

309

|
|
l
|

i il Fatehpur
ill also connect tehsil
3“;1 the important towns of Ramnagar

& Ganeshpur.
(4) It will also connect Fatehpur and

. .. &
agar town with lea.xtnagar.
g:glal.bﬁd towns and R. S. ghat tehelii
nagar and Tikaitnagar towns wi
bR: I(;lll'ecglsly connected with Rudauli

3)
(5)
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Appendix 3

AND DES'l‘lNA’l'lON STupy
FOR ¥aQy FINDING SURVEY
Nawe of person

Shri Abdyy Hai Sahed.
Present occupation )

(Jha.irman, Town Area, Uowa.
Village - Dewa.
Pargana . Dews,
Tehsil Nawabgani.
District Barabanki,

Important features of th village whether it is counected
by unmetalled op etalled road, hag £0b & railway
station, policp station/out post, or telgraph  offico,
schog], mands, factory, 8 3 cane collaction centre
hospital ete, ’

Catgle fair i3 held tvery October. |y April,
hlgb oﬁicx‘a]s come to vigit ang pay
Majar Haji Waris A} Shah Saheb..
Nearest Milage of :
(&) an unmetaljeq roud
(b) metalleq road

() railway stagioy

-~ Zero.

- Zero,
8 Mifes Barabank; & 1
miles Fatehpyr.

— 4,000

—  Wheat, gram,
tane, tobacov, PO
wangoes, govas,

(a) Population
(b} Main produce Sugar
tatocs
QUESTIONS

How Wwany roads ang o

it 6 tracks pags through yoyy
Name some Important vij,
(1) Ba.rabanki—-Fatehpur,
(3) Dewa-Knrs;

3 on each rog,

(2) Dewa (Chinh&t~Luoknuw)

Which royte is

mostly ygeq

purpose and for g by the villagers ;

ing Where » for what
) Bar&banki-Fat&hpur Road - .
tehsit  and for Boing {o Lua;(li(n.ow fossinees, vourt,

for busineys,

58 311
PraxniNe o Ruaps N Urrar Prapusi
' void
{2) Dewa-Chinhat: WFor going to Lucknow to a
octroi.

How many numbers of carts grav?l onr ;sac;Oi ggagu:v:éﬁ
i3 should give number of ca
gggagngqggl:hz averfge by different roads separataly.

’ HINHAT
10 FATEHPUR 101300 | 50 1O Chm

EECLS M~ ro L
10/400 T0 BARABANKI
7O WURS) 25 :; 28 P

i - her road ?
Is the approach to your village an all-weat Yos.

1f not, for how much period it remaius out bf use

Where do you generally go out for ¢
() Your household purchases: local. '
{b) Selling your sugar cane : Barabanki.

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

(d) Purchasing cadtle: local. "
(e} Purchasing manure : 200 maunds, looal.

ki
(f) Attending markets, fair etc.: local, Baraban
& Lucknow.

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

improve-
for new roads or for

are your proposals !

\271232 of ezisting roads and seasons for the same

i- -Fatehpur Road.
ent of Barabanki-Dewa-Fa
M '}‘x}ﬁapg::ﬁt surface cannot stand traffic.

P i f Dewa-Chinhat Road. )
@ 'ﬁ?ﬁagiﬁgpzovide & short-cut to Lucknow. Distance
will be reduced from 26 to 20 miles.

: f
3) Majar Haji Waris Ali Shah Saheb: ﬁilmfl:?fi :d
® eople collect here twice a year. A ca eI b he
gn exhibition are held here for which nearly
of persans collect,
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Appendix 4
STAR & GRIin F()RMULA
For Metallag roads Which ap0 classifieg ay Ny,
Ways, State Highwa 8 ang 5

Major Distriey, Roug
milages fop an areq g €qual g -

A5+ Bigy o

tiona) High-
» the reyyired

OWng & Villageg having 4 pupufa-
tion of 2001 to 5000

1": Numpeyp of fowng And villagey having , Popula-
tion ovep 5000

Ly oAy allowanc

® for 98ricultypg) 3d indygtrial
developmeps, during next 9¢ Years, whioh is
Present Assumed ;3 In thig State, 4s
dgaingt 1g ent &Verago Broposed for i
tates ip the Nagpur Plan,

£ Railway milage ;

Foy Unmetaljeq roads whicy are tlassifieg a8 othep district
toads ang village Toads, the Tequireq Milage jq €qua) g -
V/5+Q/2+If+2S+D
where y . Nulmber of Villageg with Populatio, of 504 of
38

1 the grey Under Consideratioy,.

population of St ~1u60
R Numpep of Villageg with p Pulation of 10012000
4! Numpg, f villageg with p Pulatjon of 20015000
D: An allowg for 2Bricu)bypy] 40d  indugtrial
evelopmeny during b 32, which at
Present ; Sume nil p
a8 in ¢}

Or cont, for thig State
© casg of Mmetalleg roady.



i ? ’ Does i
Name it fo'rm ' Does it
of | 1ila Recom. |gapin : form
pro- | ilage . megded State ' inter-
posal y High- ; district
way ' link
S R _Toute
1 2 3 4 | 5
28-0 D.D.A.II No. No.

Fatehpur-Ramnagar—Badosarai—Tikaitnagar
Road

Tehsildar
D.P.O.
M.L.A.

NRIVASTAVA ON PLANNMG OF Roaps 1IN Urrar PRADESH

PROPOSALS RECEIVED FROM VARIOUS SQURCES—_FOR DISTRICT BARABANKI

link with
exighing
metalled

diggrict

6

Yes.

foads jp same

Population above 5000 Populatién between 2001-500

Name Important
features
7 8

Dogs j form | Names of towns & villages within ten miles of the roads

1. Fatehpur Town Area
PS,
P.O.H.
Factory
Market
Cane
Collecting
Centre,

- Canal
T.H.
Tehsil

I
No. of Number of villages withi
SO ges within
Villages of | 2 miles of road having carts Other
lfz)%l‘))ulatidn e e uﬁpo;t-
to | an
within 2?;3328 ABove | Between , Between | places
of the road 50 50-25 : 25-10 served
e :
11 | 5
12 13 | 14 15
11 4 14 33 Kotwa
Fair
Place

Name Important
features
9 I 10
l. Ram Nagar Town Ares,
P.S., P.O.
Sugar Factory
H. Market.
2. Kantri
3. Inchauli
4. Tikaitnagar S.P.0., Market
Town Area
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e ——T
Re the Reasons for justifying selection or
asonsP:g;:;l:;d ” rejection
—_—v T
6 17
_—

1) D. . It will This road is very important because (a)
prgv)ide P'?- & nf,'}ﬁ“Afacilities .the portion from Ramnagar to Tikaitna.g(ar
between su?“.’%mu and Bado- | isa State Highway gap. (b) It serves the area
Sarai betw h'm'the National | of the National Extension Service block at
Extension se u.oe plock. Sudhiamau and Badosarai. (¢) The road

(2) 16 wi orvl ot Fatohpur connects & large number of important places
with thwxll.oonn‘;anh towns like Fatehpur,_Ramnagfa.r,_Kutwa, Ganesh-
Ramng ®  jgpor Spur  and pur, Bad_osara: and ijlkaltnagar. (d) One
Tika.itn%ar’ @ane Sugar mill at Burwal lies on this road. (e) It

gar, . ] connects all these places to their respective

(3) Kutyy y. Das is an i0- | Tehsil Headquarters as Fatehpur Ramane-

Portant plagg grom the religious
point of vi:,:, f; melas are held

on every masi with two
specially 1;, pmelas held every
year. By nsf,ructing this

road pucca wytws J- D28 will
be very weg‘;onnected with

the areg of F“behpur Tehsil.

Tehsilday; ' There is Do
metalled roaq from H. Qrs. to
this place, = There is also
police statig, at Ramnagar &
the traffic is gymost at & stand-
still duriny rains.  This
hinders  gqpinistration and
the public ape jnconvenienced.

highat. (f) Kutwa an important fair place
is served by this road. (g) There are a
pumber of markets, police stations,
hospital, etc. on this road. (h) The area
has not got any metalled road at present
and requires one very badly. (i} The
entire road is an existing O.D.R. of Phasge L.
(i) The traffic at present varies between 50
to 125 tons per day which will increase
after metalling. (k) The area is in part
very productive and highly populated.
Hence the road is recommended for metal-
ling in the Master Plan. The portion
Ramnagar-Tikaitnagar is  given first
priority & Fatehpur-Ramnagar, 6th priority
in metalled roads.

P
"
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Appendix 6

UTILITY VALUE OF THE EXISTING SYSTEM

LANNING
QR1VASTAYVA ON P Y¢ 0F Roaps 1y Urrar PRADESH

PEASE It pran A

ND MASTER PLAN ROADS IN RESPEQG
popPULATIOT AND propuerIviTY T or
A :
Number of villages Total Lenlgtl}: of Road Length of road :
served with 1 vaobivi Per lakh maunds P per thousand of | “®hgth qewond
System ! population ] rOdX in l:;t]fh 1of produce consi- lolt‘:l. population congj.! Per sqof 1‘?‘9
T B Ser‘;emaunds 8 dering total popula (11011 dering total °°llsidel:im the
2001 1001l © produce of the | “*Y°¢  |population of the| total are,"h, the
Above to | distri distri "Tea ip
5000 to o 1strict 1strict dl“l‘iot
| 5000 : 2000 U B L .
. - - . O S o . e T~ -
Total for the District 6 60 231 466- — 12,64,120 — 9m  w
' \ 103, 722 !q‘ f”ﬂeﬂ
Existing Milage. §
Metalled Roads =215 miles | ¢ 32 92 . 0.461 5,52,432 0.170 0.19
| £ 12§,
Unmetalled Roads =123} miles | - 12 45 101 0.265 2,569,076 0.098 0.07
1 866 | o1
Total : =338} miles 1 6 44 137 201 0.726 8,11,508 0268 | g4
Phase Il Plan Milage. | |
08 |
Metalled Roads =275} miles | 6 35 113 292 0.591 6,53,557 0218 | 0.189
| 9 '
Unmetalled Roads=137} miles | — 14 48 107758 0.295 2,81,405 0.109 0.0g¢
i ).01 :
Total : —412) miles | 6 49 161 | 34078 0.886 9,34,962 0.827 0.24
Master Plan Milage. f '
977.90
Metalled Roads  =345) miles 6 41 143 277-*8 0.747 7,945,504 0.273 0'200 -
' 91
Unmetalled Roads =137} miles —_ 15 29 i 93.78 0.294 2,36,108 0.109 0.089
. | 826 '
Total : ~48% miles | 6 g5 172 | 57 1041 10,31,612 0.382 0.20
1 e —— ——
NOTE :—1.

2,
3.

4.

. b 0 Mile .
1t is ussumod that a road gervos an aron only withitt tw 8 of it oy vithor sido.

. <igbing 1 .
The wmilage of Phase 1T and Master Plan include the oxist8 Toag Inilago also,

. . opofed -
The unmectalled road milage includes only the new prob UBmetalled rouds and the O.D.Rs. and V.Rs. of Phuse [ which havo not
been motalled, i

o . . . ) . Phasg .
The existing milage includes the roads provided in the Lang the First Five-Yoar Plan for the district in addition to thore existing at ihe
time of starting the Phase I, ‘

.t
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Appendix 7

PERCENTAGE OF VILLAGES, PRODUCTIVITY,
POPULATION AND AREA SERVED BY

EXISTING

SYSTEM, PHASE IT PLAN AND MASTER PLAN,

Served by  Served by

| db
Existing Phase 11 | N?:;:ei‘ Plgn
System Plan |
_ Percentage Percentage | oo 0
Villages with Population
Above 5000 100 100 100.00
Between 2001-5000 73.33 81.67 93.33
Between 1000-2000 59.31 69.69 74.45
Productivity 62.62 72.95 . 79.77
Population 64.19 73.96 81.61
Area 61.61 . 70.66 77.99
Note:
Fxisting System: Includes P.W.D. metalled rnads, District Board

Phase 11 Plan;

Master Plan:

metalled road and O.D.R's and V. R's at end of
Phase I and the First. Five-Year Plan.

Tncludos in addition to existing systom the roads

m]eta)]ed and unmetalled provided in the Phase IT
Plan.

Includes in addition to existing system the roads
metalled and unmetalled provided in the Master

Plan.
100 1

+ e I MASTER PLAN. .. [TZT]  prase W PLaN.. (N

b % g EXISTING SYSTEM. . 5N ]

N

80 ) )
¢
. A1k 2 [ ’ <
E oo {f R %
z ¢ e .
i <Al b
[V} % :
o z o
- S EA-
%
N . ol 7
i I 5
gl 1B I ;
% S
4 4 ’
VILLAGES WITH POPULATION PRODUCTWITY  POPULATION AREA

ABOYE 5000 2001~ 5000 1001~ 2000

Comparison of existing system, Phase II Plan and Master Plan
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LUCKNOW,

317
PLATE |

PRODUCTIVITY BETWEEN 5570 TO MARMDS PER ACKE

L " 407055 n w» ¥ §

” v 257040 v v w
£XISTING METALLED ROAD SYSTEM N cmm—
ROADS N SYSTEM ‘B’ R
ROADS IN SYSTEM T -
CENTRE SURVEYED .

PRODUCTIVITY AND

SATURATION SYSTEM—
FACT FINDING SURVEY,
BARABANK! DISTRICT

Paper No. 188—INp1aN Roaps Coweress JourNaL, Vor. XX-Parr 3
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- PLATE 1
N
f
[ ]
— REFERENCES -
TOWNS OR VILLAGES WITH POPULETION ABOVE 1000 [&)
” n » 77 BETWEEN 5000 T 10000m
” » » # 1 20 TO5000.
- ” ” ” 7 9 00070 2000 @
EXISTING METALLED ROADS ——
RAILWAY LINES — b
o RIVERS =
qAMSIL BOUNDARY  mem-me-
LUCKNOW HOSPITALS 8¢ DISPENSARIES H
0 POST OFFICE P
MILLS & FACTORIES X
CANE COLLECTION CENTRES c
= FAIRS 8¢ PILGRIMAGES F
TO FAIZABAD INDUSTRIAL OR MARKETING CENTER °
o FAzapap  POLICE STATION . P-S
INSPECTION HOUSE (P-W-D) =9
PROPOSED METALLED ROADS - e
Y ) AY 77 UNMETALLED ROADS R
NS » ” MAJOR BRIDGE =
7 AMagioay, ROADS UNDER RECONSTRUCTION GR MODERNIZATION =z
‘9 runmmz i g ! ; imws
POPULATION,

GENERAL DETAILS AND

PROPOSAL FOR ROADS—

FACT FINDING SURVEY,
BARABANKI! DISTRICT

. ‘/.. ‘ ¢
A ' e

.—' aHAWAN\GARN | “3

J

/ HALLAUR /LL Y ’\ )

Paper No. 186—INpIAN Roaps CoNerEss Journan, VoL. XX-Part3.
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PLATE HI

SIDHALILY

10 ()QNDh

PARASPUR, [y

¢ LUCKNOW

~
o

L]
TOWNS WITH CARTS ABOVE 100 B
" » w BETREEN50&i00m
[} " ” " 25&50 ®
i A ; Q EXISTING METALLED ROAD S——
, X L0
'f p \ BRSOTRL o= PROPOSED  »» ”" ———
; f ’ UNMETALLED » — ol
f ! : X ’
RUDAUL) /é Toj FYZABAD RIVER.S
. A | 4
1 {
1

21000
Q TRAFFICINTENSITY 2 %

9_500
\v. -]
MILES 4 3 21 0 4

! 8 MmiLes
t e ———— =\

1 —

"~
\

AN VILLAGES SHOWING
V NUMBER OF CARTS AND
3 TRAFFIC INTENSITY—

j FACT FINDING SURVEY,

J, - - ,' > - ‘ o ==
N 7, / . ' ' / i
/ i ‘ ~ _ BARABANKI DISTRICT

pESSSS

Paper No. 186—INp1aN RoaDs CoNGRESS JOURNAL, VoL. XX-PAB'E 3.
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PLATE IV

\

. ? B - | \ /l
FRTEHPUR W * SURATGAND -
N \s - \

. \ .\ AJ/
Y ™ 4 g DA
s L, O ﬂ) e 10 GON .
‘. Fe )
‘. X ~J
) \a ~ O 2 N s .
A ‘. .

P 1 \ s
C RAMNAGAR b
N

N o)
et - A .
Y e} PROPOSED METALLED ROADS -
A i »  UNMETALLED ROADS —
INE » MAJOR BRIDGES ==
\ A~ M ) ROADS UNDER RECONSTRUCTION ov}_—_—_-_
\e £ eINpS.™ LY O MODERNIZATION.
i ¥ p .\\ TEMSIL BOUNDARIES 5 ——
5t . H Y TIKAIT PUR EXISTING ROADS (METALLE B —
oy X 4 SA'FDARGAN.L : ,’ . SN W RAMLWAY LINES e
'd W ) / o ¢« 3 TOWNS OR VILLAGES WITH POPULATON g5
- (XX ] e ABOVE 10000,
- . TOWNS OR VILLAGES WITH POPULATION m
e BETWEEN S000 #10000.
¢ LUCKNOW ~ < KHETASARAL 4 TOWNS OR VILLAGES WITH POPULITION
TSN Py BETWEEN 2000 & 5000.
B~ o N TOWNS OR VILLAGES WITH POPULIION, o
o . BETWEEN 1000 & 2000,
N HOSPITAL DISPENSARIES "
2 POST OFFICES P
® 1B MILLS AND FACTORIES M
r 2 - CANE COLLECTING CENTRES C
o) FAIRS AN DILGRIMAGES F
NE ;10 FW"onuu STATIONS RS,
¢ i INDUSTRIAL OR MARKETING o
Vo= Y\ CENTRES
\ o™ INSPECTION HOUSES o
o N P Mmigss 3 2.1 O - 8 Mmnis
y 7t ™ T I - {

/ S TRIBEDIGAN )
iy . "'/.—-—-— " \‘
& T "~ HADARGARHS A
=N * .- PHOI'-
IR Ny PROPOSED MASTER PLAN,
Nl BARABANKI DISTRICT

Paper No. 186—Inpiax Roaps CoNGRESS JourNan, Vor. XX-Part-3.
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“ THE IMPORTANCE OF TRAFFIC ENGINEERING
IN INDIA”

By
Dr. R. K. N. Tyenaar, B.E,, D.Sc., M.1.E. (IND1a).

CONTENTS

' Page
1. Introduction . .. 325
2. Traffic Conditions in India e 326

3. Traffic Engineering Methods in Advanced Coun-
tries .. 3b1

4. Suggestions for Regulation of Traffic and Accident
Prevention .o 361

SYNOPSIS

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

The Paper doscribes the traffic conditions obtaining on the roads in
India. A survey of the growth of motor and animal-drawn vehicles,
traffic conditions, accidents and the methods adopted for acoident prevention
in 8ix big cities is made. Some suggostions to regulate traffic and minimise
hazards on roads are made.

1. INTRODUCTION

1.1. 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 scope extonds to various subjects such as road accidents,
traffic surveys for obtaining details of traffic conditions, traffic
p'la.nning, geometric design of roads and intersections of all types,
Slgl_lt distances, traffic capacity studies, surface characteristios and
their influence on speed and accidents, design and location of

10—113
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traffic control devices,

parking,
tions efc.

street lighting and traffc regula-

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

engineering methods wijj help in providing a smooth traffic
flow conducive to safer

and quicker transportation of men
and materials, go vital to the economic life and quicker tempo
of industrialisation and in reducing human sufferings and loss
to property, by building safety into the roads. There is a
great necessity in India to make a systematic study of the
existing traffic conditions and adopt suitable engineering methods,
Education of the road users and enforcement of traffic rules
are also necessary for minimising accidents, This Paper touches
upon the salient points

only as far as Indig i8 concerned
and stresses the importance of ( i

2. TRAFFIC CONDITIONS IN INDIA

2.1. The number of motor veh

icles has increageq nearly
two fold since 1940, Table 1

TaBLEe 1

Year ending Total number of

31st March motor vehicles
1941 164,88¢
1942 156,822
1943 154,284
1944 162,247
1945 178,697
1946 181,621
1947 211,949
1948 225,227
1949 269,669
1950 294 727
1951

307,157

I P ANCE OF IRAEEIU I‘:N{}l RING 32:

2.2, Behaviour of Traffic on Highways

i buses and
i affic consisting of fast moving cars, rawn
ey Sowmovy iy S o e e
vehiclos cycles, rickshaws, and sometimes her dof heavily-
shee u,se the highways. In some States 'the zixpec:}he highwaos
loadgc’l passenger buses and lorries plying (2’8 iles per hor.
tonnecting important cities is restricted to 15-k mce Pt
ut enforcement of these rules is rather s_;]ac . EX gpeeding i
check posts, perhaps due to paucity _of police s a.f T A A
the order of the day and is a potential source o g
highways.

Slow-moving traffic do not leave the hard metalled surface

and thus cause difficulties to the fast traffic while overtaking
them,

i -cane, ot
Loading of carts with projecting grass, fhayétz‘xl-igsi: c:.trlx(:i o
logs of timber etc., obstruot the view o x;xs AR v
therefore, dangerous especially when these car
caravans during nights without any lights.

From a random survey, it was obsex::l;adr t;li::p ix:]ng)rz rtx}'leaé:igg
he bullock cart drivers are eithe ) :
(Ii)zlt“iixegnfli;fhz j?;urneys, allowing the bullocks to slowly jog along

head and
i ivate owned cars generally have proper head
tail I‘ivﬁéle I(;;:rtz g good number of trucks run W1th01(;§ taél(ll 11511‘11:;;
or havge bz;.dly aligned headlights, which are also un lpﬁ-ad - The
proverbial speeding habits of truck drllvers coup

improper lights cause hazards in night travel.

A great number of cyclists travel without lights and tail
reflectors.

cement of
i fic control and enfor ]
In general, there is no tra ) en mt, of
rules ing the real sense on the highway. Conditions on !
roads are worse.

Due to the increasing menace of road acciﬁieﬁ? %lorrxfbcgt)l't
times, the Govt. of India and many .States susca,fet and Roaci
Bengél and Madras hage Pub:rﬁ:%leﬂiilg]:l:.{ions foz control of
\ in own . :
11;’:1?;0(3: 32%101]:SYltx~gaﬂ‘ic signs and signals, Psﬁ'kx_xz)gn ;i)o'li‘a;):nlggzgz
o cors, and rulés 0 '}[)‘e %’segﬁd?aigagsé upeigll1 several States.
Authoriti d Road Traffic . : ad
axtldhrgx:jt;isc?tliles, for deciding disputed matters regarding road
traffic ang transportation.
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Caleutta traffic police Authorities are always on the alert
and due to proper system of traffic contro]

» introduction of some
automatic light signals for controlling road traffic at important
road junctions, the number of traffic casualities  is gradually
decreasing. Inspite of a better traffic

control and enforcement
and also a reasonable road sense amongst the publie, i

noticed that the queue system at bus and tram stands has not
been working satisfactorily and many accidents have oceurred
when people fight to board a moving vehicle. Though the
Calcutta Corporation have Passed a resolution as early as 1952 jn

favour of formation of orderly queues and its enforcement by the
Police, the situation hag

not improved much. Propaganda about
the necessity for a better civic sense and stricter enforcement
methods are indicated.

1nes so that vehicles could keep to the
broper road lanes. Thege Plastic marks refloct the light better at
night as each yard contains nearly a million ¢ glagss spheres °.
There are very few round-abouts in Caloutta due to very
heavy expenditure that has to be inourred in acquiring land in
busy localities, but traffi

: ¢ is well controlled at road intersections
either by traffic police or traffig light signals.

Caleutta is far ahead in traffic training methods, as the polige
epartment has establisheq 5 ¢ Police Traffic Training School * in
1952 in order to train i

engal poljce, -
military police, from Delhi and other parts of

India pasged

The Safety Pirst Association of India, Ben
co-operation with the Calcutta police and Govt, Publicity Depart-
ment arrange ‘Safety First Weelks ® and * Safety Exhibitiong *
with special features like Lea.rning Through Play * for childrey, $o
acquaint them with the basie Prineiples of road safety,
the behaviour of road users and inculc

om whigh
80t approved py the

gal Branch in

It 4

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

oad,
Photo 2, Mix up of slow traffic occupying most of the r



Photo 3, Parking of ¢ thelas’

and unloading at the roadside
takes away much of the effective road width,

Photo 8, Confusing speed and parking sign,




Photo 7. Enforcement
during peak hours
leads to orderly

traffic flow,

Photo 9. Cyclists
riding many
abreast.

Photo 8. Traffic mix

up caused by non- Photo 11. Heavily-
observance of loaded cyclists.
road rules,

Photo 10.
Pillonriding cyclists

are a menace to

road traffic,

Photo 12. Bullock

carts Heavily-
loaded with bulk

produce require
large road width,



PR " P
Yo

Photo 13, Slow.
moving vehicles
occupy most of the
carriageway on a

broad road,

Photo 16. Herd of
cattle in the middle of
road obstructs

traffic.

Photo 14, Mixed
traffic with kerb
parking impedes Photo 17. Centre

smooth traffic. line markings help

orderly traffic,

Photo 15. Bad park.

ing habits lead to
traffic delaysg, Photo 18. Jay walk-

"ing in main street,
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Traffic Advisory Committee. All these have resulted in better
road usage and better lighting in the city.

Calcutta’s system of maintaining detailed statistics regarding
vehicles 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 anima! 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 popuation which
compare well with similar cities. But the city’s 660 deaths
per lakh of vehicles are more‘than anywhere else in the world.
The 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
city’s 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 centres. Traffic control at important road junctions espe-
cially during peak hours is of a very high standard compared to
that in other Indian cities. There are no automatic traffic light
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

fll)nlexperimenta.l measure, Round-abouts are few compared to
elhi, '

TaBLE 3

Number of Vehicles and Accidents in Bombay

’ ! Persons

_ No. of N,O‘-_' of N'oi.:eOfd . involved in
Year | To8istered r%gul]sl ::;:d reilgrs;? No. of | road accidents
motor cycles S R

. carts & drawn N N

vehicles | , s : 0. No.
thelas vehicles injured | killed

1950 30,408 1288 2423  Not 5012 227

available

1951 35,561 1049 2102 do 65234 262
1952 35,345 883 1623 - do 4494 = 221

1953 36,081 1190 1403 do 4409 216

19—
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The taxi, bus and tram services are very well organised
having frequencies to suit the traffic requirements. The greatest
‘outlaws’ against traffic rules are the jay walkers, hoyse-drawu
gharries (victoria) and bullock carts. As the pedestrian trafﬁc
during office hours is terrific, great care is taken by traffic police
to channelise movement at the numerous road crossings and in
forcing pedestrains to use the footpaths.

‘¢ Silence zones”’ have been introduced in the fort area and
at other places, and they have proved to be a far greater success
than anticipated due to the strong road sense displayed. Inciden-
tally this has done more to get rid of jay walkers than any other
measure adopted so far.

The Traffic Control Department of Bombay has also
introduced traffic control twice a week at selected centres by
school boys between the ages of 10 and 12 belonging to a local
school situated in a very crowded locality. After six months’
training, the boys are examined and certificates are awarded
to successful boys. The best trainee is presented with a medal.

¢ Traffic Safety Weeks >’ are organised by the Western India
Automobile Association in co-operation with the Police Depart-
ment. Placards and banmners bearing such slogans as ¢ Traffic
acoidents do not happen—they are caused’, and ‘Your First
Accident may be Your Last’ are exhibited. These along with
lectures, film shows, and on-the-spot instructions on road safety in
various areas of the city, have been helpful in making people road
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 control by
earnest efforts on the part of the traffic police, organizations such
88 the Western India Automobile Association with the co-opera:
tion of the road users.

2.7. Madras

Madras with a population of 14.8 lakhs is growing rapidly
due to expansion of many industries. Motor vehicles are on the
Increase. - The number of animal-drawn- vehicles is decreasing.

he number of road accidents is onthe increase, Table 4 and
Fig. 3, Plate I. S
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. ® W 2 o Many of the main roads of Madras are well designed and
D ! 2I& S » %23 2, g8 broad. Bus services run at very frequent intervals. Rickshaws
= % - o S D © provide a quick means of transport for short distance travellers.
| N ey
a2 NTTRG g — o & Traffic control and enforcement in Madras can be considered
s ‘l':‘. MBRNS HA S 23® as fairly good. But due to the heavy mixed traffic and the rapid
— ~ ™ R increase in population, there have been frequent bottlenecks and
T ! the accident rate is increasing, The number of motor vehicles
‘ § \ 2838 Qe 1 | 6y in Madras is very low, being only 8 per 1,000 people. Fatal
P FoMew w3 A accidents were 4.69 per lakh of population in 1951. 603 deaths
; ] = a ‘ o oF per lakh of vehicles are larger than in any city in the
® P ‘ world except Bombay with its 635 persons injured on the
8 £ INSOR 58 & ! % © roads are 202 per lakh of population and this is very high
T - = AF¥eN daq S ER @ compared to other cities. The number of children,killed on the
p- ] - o \ of o roads is also very high and is 137.90 per one lakh vehicles and is
P o | . | exceeded only by Bombay’s 182.22. Madras has very few
- iy f SR ERNE B8 e 2 & o prosecutions for intoxicated driving to its credit which is per-
‘é 5= Ty 2. ~t ;, g S 8 R haps due to prohibition in force.
] B | g N N
5 > o | BLWVWOIr oo 1‘51 - It has been noticed that a high incidence of accidents is due
oo S & B E S = 38 Qs ® S S to motor cars and cyclists, the next in order being buses and
| 3 | o - -~ Z ~ o lorries. The number of accidents per vehicle per 1000 miles
9 o - | travelled for different types of vehicles is given in Table 5.
] @ 0 ! SN o
2l |§ ZSS285 8B § 3Fas ‘
g J = - < ‘ ~ o TABLE 5
Q ]
..: 3 : Booee @ ] % o Accident rate in Madras
- h-\ L N, : I ) = ot el
b = | ) - 1 M @ e
2 T ° l ALY Average
g o | = > o | Monthly monthly | Accident
2 S| %83 3 8 = D ¥ Type of average | No. of distance [per vehicle
- w T ® S §q vehicle No. of | vehicles | travelled | per 1,000
"“"u © N ol accidents by one miles
2 D o W o vehicle
L W R ::. Cars 101 6,670 1,000 0.0152
\ = = Motor cycles 14 890 1,000 | 0.0157
& 3 = Buses 33 378 3,000 | 0.0291
£, g8 4 g Lorries 81 1,008 | 1,500 | 0.0205
| > 5 T2 u B K] Taxis ! 10 206 1,600 0.0195
s 0, g‘_j 3288 8 Trams P24 102 3,000 | 0.0783
J 5.8 g og A 1S ‘a9 P ! 50 0.00613
$SEsEss2Es5s 88 o Podl oyolee | 00 | 32649 250 00613
RESEESETESE BEis e | _
"oEE S & EF
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Zobra pedestrian orossings have been provided. Traffic
surveys and accident counts have been taken at important road
jgncta_ions abd suitable round-abouts have been constructed, resul-
bing in a smoother traffic flow. Recently an sutomatic light
signal has b.een installed at one junction and it has been helpful
for controlling traffic at peak hours. The Corporation of Madras
has undertaken the preparation of a master plan for the city and
its environ in which the city’s traffic problem will be dealt

with. The traffic hold-up during the recent Congress session in
January 1955 at Avadi has been an eye-opener to the concerned
authorities.

2.8, Delhi

The.population of Delhi had increased to four times its
brewar size and was 17.4 lakhs in 1951. The motor vehioles algo
spows % steep rige, especially lorries, taxis and motor cyole
rickshaws, While the numbers of bullock carts, tongag etc. show
a gradual decline, the number of hand-carts is increasing.
The most phenomenal rise is shown in the number of eyoles.
Though the statistics indicate that there are about 1,22,000
cycles in Delhi, this figure would definitely be more thgp

two lakhs as quite a good number of cycles have not been
registered.

Traffic has increased more than three-fold ;
1295.9 tons was the traffic using Mathura road in 1
1954.55 it was 4,800 tons.

for example,
934 whereas in

Details of vehioles by type and the number of accidents are
given in the Table 6, Fig. 4, Plate I. Table 7 shows the k
bour flow at a selected place. bea

At important shopping and busine s
insufficient parking space, leading to jay faﬂf?: tmi the’:e 18
traffic jams and accidents. During peak hours it ; Guite oo Dicles,
to see motor vehicles overcrowdin
monopolising them as parking places
have alloc&t{:d existing suitable '
In a busy shopping area (Chandnij
motor cars are parked on both sideg th?-gggli(c?utzge d
of a suitable qﬁ-streejo Sbace.  Also in the heart of ay for wa
Dell'n, jhe parkmg‘ Poe1tion is most unsatisfactoy commer
lorries - are palrked from end to- ¥ J 88 hundreds of
entrances to 24Nne8, re i i .
hazard to road safety‘sultmg N great confusion
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Number of Vehicles and Accidents in Delhi
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1949 1950

Motor Cycles

Taxis & motor cycl.c;

Hand carts
Bullock carts

Tum Tums
Cycle Rikshaws

Total No. of aocident;;
Persons killed
Persons injured

Type of traffic

Motor cycles

Hand carts

Horse-drawn vehicles

1612

| 1948 1951 | 1962 | 1953 1954
.. 1,832 2,423 2,486 2,502 | 2,843 | 2,942
748 1,473 1,510 11,709 | 2,021 | 1,969
213 561 634| 952 ~968
.. 383 494 62| 627 731
... 6,461 6,856 | 7,126 7,404 7,682 7,945 8,307
. 9,637 110,858\ 11,813 12,455 12,989 | 14,388 | 14,917
.. G575 988[1,162 1,381 1,452 1,700 | 1,964
... 1,763 1,808 1,485 1,370 | 1,525
... 8,311 2,223 12,948 | 2,576 | 2,781
. 1,109 1,056 937| 963| 978
83 86| 15 12 11
250 600 600 600! 600
— — 199,530{119 873(121,796
281 684 303, 972| 925
58 93| 68 85 72
209 308 | 302 517 612
Peak Hour Flow in Delhi
Numbers

213

Other animal-drawn vehicles 34

336

59

57

89

15

27
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The number of N i
are given in Tab]etg,e ?ccxdanbs on some of important roadse

occurred at road }'unction addition to these, 69 accidents

p ns, y . :
Table require special abtentionQThe%e places mentioned in the

TABLE R

The number of accidents in the period
19461948

Road No. of accidents

A\]

Mehrauli Road to Ali . . .
: ipore Road via Prithviraj
Road, Shahjahan Road, Hardinge Avenue, Elgin

Road and Lothian Road . 131
Mathura Road — Wollesley Road — Curzon Road 4]
Queensway 33
Parliament Strest—Minto Road 60
Lady Hardinge Road 8
Irwin Road 18
Reading Road 14
Panohkuin Road 46
Chelmsford Road 21
G. B. Road 28
Delhi-Shahdara Road {(Grand Trunk Road) 29

Total 409

————

An enumeration during peak h .
gl? our traffic in Connaught Place

area, showed that 1,000 to 1,200 .
oycles are parked. ~Exoopt Lo thxm)t;or vehicles ang thousands of

: . © inner circle, th -
mostly parked in a disorderly ma circle, these vehicles ar
i nner w A ]
of * fac;ng the road,’ resulting in imped;gl::: observing the rule
flow. It is suggested that furtp 8 %0 smooth traffie

for another 500 cars by utilig T parking facilitiey b :
n ® provided
park and the lawns opposite Reg fl gg;fdi(;fgsthe extensive centraj
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The authorities are alive to the increasing traffic need's and
construction of rotaries designed to modern standards, silence
zones, and marking of pedestrian crossings etc. have been done,

As an experimental moasure, two electricany-_opemted' traffic
sighals have been installed. Of late, traffic regula‘{nons are tighten-
od up by periodical surprise checks and prosecutions for offences
such as crossing the ‘stop line' using illegible number p!fxt.es,
defective tail lights and exceeding speed limits, In addition
to posting traffic constables at important erossings, 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
during difficulties on the road. These measures haye 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 India, National Safety Asa?na-
tion, Rotary Club, Road Courtesy Squad, Scouts and National
Cadet Corps. ‘Road Safety Week’, ‘Walk on Footpath
Campaign’ for educating the road users and the public on the
proper observance of road laws, popular lectures ‘and film shows
are arranged and leaflets 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 anfrequented
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 L.
The numhber of animal-drawn vehicles iz on the decrease whereas
eycles and cycle rickshaws are on the increase. “Ths number of
accidents is on the increase. The number of cyc'le rickshaws
have increased more than two fold within the last six years and
extra traffic police are posted during peak hours to control their
reckless movement.

2.10. Bangalore

The city’s population of 7.8 lakhs in 1951 iy rapidly inorea-
sing due to industrial expansion. s

13—q1x
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- S s C_ycles are popular amongst factory Workers, students and
ey g g 2 2 tl}e middle class population and have reglstelled the maximum
- USSR | | | | ™ rise. The number of roa«d accidents is fairly high. At all mnin
—_— road crossings and turnings, ¢ Halt’ boards and ‘Slow Down’
road signals have been put up. At these places vehicles must
2 S 8 2 » o . ® stop for a few seconds and then only procred whether &
2 :“ :* « Sﬁ cl:“ 8 & - Policerman is on duty or net. This prevents motorists from
_— N speeding and gives them a second or two to look round whether
® o there is any dunger from approaching traffic. This has resulted
B ® 2 S 2 ! @ - W In a reduction of aceidents in recent yenrs,
- S . SR 3 -
S ) Photos 1 to 20 illustrate some of the points mentioned ahove.
a
i ) g 8 28 3 = ~ e . '
3 S i S S = 3, TRAFFIC ENGINEERING METHODS IN ADVANCED
= ° - N g s COUNTRIES
El131o 2 = R & & o 3.1. In progressive countries like the U.S.A. and the U. K,,
o |3 ‘i oW D= S ) a considerable thought is given to traffic planning and road safety
" ~ g ow and efforts are being made to reduce accidents on the roads from
- %! all possible angles. Organizations for obtaining statistical data
e - .
o 9 o | 2 9 S SN gn road trafﬁp and keeplng rec_:ords of the data colle?ted exlsl:.
< py ‘ SR ® 2 & 2 Improved designs and 's;»ec)ﬁcablpns of roads and crossings, park-
el ~ ™ PSR ing places, and road signs and signals have been worked out and
“j 'g __\__; -« o o adopted.
& « =] ~ 3 5
® B N
§ =y f %. s ¥ 2 § 5’ = % 3.2, Fast and slow-moving traffic have been separated;
2 ~ ™ N e 5 b centre line markings are provided on an extensivescale. Greatest
G "“‘ « s @ value has been attached to the education of the road users and
> ~ ® 2 8 public on proper road use. Suitable tra}.ﬁic l?.ws have been framed
s - { | \ 2 =2 = B 7z A and very rigidly enforced. Traffic engineering departments have
~ Y R = g been established whick work in closest co-operation with all
3 L__, R ( agencies—government and non-official—ineluding education and
- | research ipstitutions. All these measures have resulted in a high
§ S 3 R 208 | deg}‘ee of efficiency and economy in road traffic and transpor-
Z 2 | ‘ R tation, It is neither possible nor economically feasible for at least
IR N S 80me years to come to adopt all the latest metbods practised
""“] _é Lo abroad in India.
z g P ¢
c <
g 8 4. SUGGESTIONS FOR REGULATION OF TRAFFIC AND
| % " g 8 2 2 ACCIDENT PREVENTION
’ { = = S B 2 @ = ' , . .
> 3. & 2L o B 2 4¢1. In India varions Government and private organizations
- 3 TE M o - 'g g Such as Automobile, Rotary and Safety First Assocmtlops are
° ¢z 3 §% 8 B Z e 3 = doing valuable work to minimise accidents. But co-ordinated
$ 3 e E» F e g ‘T o effort is lacking.
S = E a5 g L~
[2) O #
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While in the U.8.A. and the U, K,
speed vehicles predominate
6 millions in the U. K
slow moving bullock
be catered for,

X pneumatic-tyred high-
ate—60 millions in the U, S, A. and about
» in Tndia traffic consisting of automobiles,

and  lorse carts, and cycles have to

In order to avoid i
) reater traftic hazards and
achieve better use of motor vehi : S

cles, separ

earmarked for fast and slow-moving ’Vc!fiul::eonlar(;z.sdsH:J(})xlil(iﬁ &ll)'g
wide enough. The kutcha roag berms on highways in rural areas
should be made pucca though not to the highest specification, in
stages, a‘nd Set apart exclusively for animal-drawn veh{cles and
cycles. Concrete trackways must be constructed wherever feasible
for animal-drawn vehicles, All these may entail
costs, but this will be far oy

. greater initial
tweighed by the re

sultant economy.
4.2. Traffic Surveys and Research

As a pre-re
road improvem

quisite for all new road projects and programme of
veys including

ents, whether in rural or urban areas, traffic sur-

origin-destination studies by the interview method
teards or roadside interviews must be carried out
ally analysed and future ’

. ) A ; trends in the growth
tike?dmgo account in the design. ¢ Before and After Stgudies’
shou e conducted to ascertain the Dbetterment values after
improvements.

Standard brocedures f
Research on the uge of local materia or ditermm apee otved

) Is for different types of road
:,l:lr(;a;'col:(% sl:’}lstb be undertaken, Ay g first step in t&%ﬁliug traffic
Dolhi b ¢ty problems, the Central Road Research Institute
» 188 nOWFI}n‘dertallien studies on the ‘* Behaviour of Road’

ixin i i ;
road intersectione. g the time cycles for traffic light signals at

Generally, the
road-users, compa

re is an utter lack of road senge amongst al}
In urban areas, g

red to the orderly behaviour in other countrigs

are pecial studies must be carried
characteristics of road users and how far they al?eut o find out the

traffic hold-ups and accidents, und h ; responsible for
s o ’ ow far insuffjej R

and parking facilities and improper signalisl;tliglsm road widths

the increasing hazards on the roads, contribute to

4.3, Strict Enforcement

Due consideration must be o
- € given to pedestpis ;
Z)lt)oﬁ ::gm;lobu;ied mos{a to road accidents.p Ped;:;::liz.:: 4 cycliste
crossings controﬁ v:iabks o0d must be allowed o cros muslt, po
edges of foot. ‘?h Y policemen. Guard railg should bS gn o
roads, Sepamg:’csy glte btusylplaces to prevent roamin?; :rf du?ﬁ
. : racks must b ; .
Traffic rules being more honoured in th: bfgggﬁd:ga;orthcyogsts,
© ODhser-
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vance must be checked by enforcing the traffic laws strictly.
Violators should be prosecuted or fined as done in cities like
Paris,

4.4, Building Safety into the Roads

More parking places, construction of public garages, ade-
quate street lighting, proper control of traffic by road signs
and light signals, and proper centre line marking along the
carriageway should be provided. Construction of rotaries at
important road intersections might serve the present needs, but
with increase in traffic these might not be so efficient and effective
later on. Hence, widening of roads at busy intersections and
installation of automatic light signals to facilitate control will
have to be thought of well in advance. Co-ordinatfon of the work
of the town planner and the road engineer is essential for
achieving a well planned and designed road system in the urban
areas. The town planners should be acquainted with the princi-

ples underlying modern road lay out to suit the demands of
traffic.

45, Signs

The Motor Vehicles Act of 1939 has recommended uniform
road signs and traffic signals all over India. In many cities
these signs and signals are not located properly and are not
maintained properly for giving the best service to road users. It
is hoped that the system of signs prepared by the United Nations
would be introduced throughout this country.

4.6, VYehicle Inspection

Poor standards of automobile maintenance lead to many
avoidable accidents caused by mechanical defects. It is, there-
fore, imperative that a thorough checking of all vehicles by traffic
authorities is done at regular intervals. Though some control is
being exercised at present, it is not enough and rigorous enforce-
ment is necessary.

4.7. Standard Forms for Obtaining Data on Traffic

There is an urgent need to adopt a uniform standard for
obtaining and recording detailed information on road traffic, so
that the data could serve a useful purpose in the proper design of
the road and planning improved traffic control and enforcement
measures,
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48, Education

safety weaks, should

measure of success ig
to be achieve,

in all these matte
i Departm
“Port, Public Works Departments anq Municipal
Corpomtions, Research Organiza,t.ions, fike the Central Road
esearch Instityte Delhi, ang non-official organizations like
Automobile ang Road Safety Associa.hions, Rotary Clubg and
ourtesy Squads, ete,

r® by Government
ents, Roads Wing of the

» 18 essentia).

4.9.  Commission of Road Traffic ang Safety
nofg ¢ Statutory Commission on Road Traffig
by th Government i i

“ommission
detail and
regulate ang

e8sary ways and meg,
affic and safety,

4.10.  Traffic Engineering Unit

In all cities, 5 ‘ Traffic Engineering Uniy»
shed for improving engineering and road safe
experimental measure and the
fuil fledged de

Partments depe
achieved Initial

or Municipal

should be ostabli-
ty facilities a8 an
86 could later op

© expanded ¢o
easure of
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Fig, 3. Number of vehicles and accidents in Madras.
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1. GENERAL, DESCRIPTION OF THF, COUNTRY

North Latitfd:.‘t;(})ge C’f Himachal Pradesh is situated between
and 19°-50". T} 30" and 33°-10' and Eagt Longitude 75°-65'
population ab tel(? Tk the State s 10,600 8q. miles and its
trative distric(?suof C}izlgll; Tll\l’le St?te 8 divided into the adminis-
T i8 & map of the State show; *hi, Mahasu, and Sirmur. _Plate
strative divisions, locati
other details.

la,yaxla.?-ixn IZeir;% situated on the foothills of the
layen fore%ts’; mg country is mountainous ang partly covered with
Ty a;bo';e tmxvegetatmn. The altitudes rangc‘from 1,500 to
from 50 5 JrC, © mean sca level. 'The annual rainfall varies
Portionn ot o i0- most of which oceurs during June to Septem ber.

& country ahove 7,000 f3 altitude generally get
onths of Decembher to March,

mighty Hima-

Ty is crossed

1.3. The count
by s -
i, Boas, Sutl ’Y 8everal hig rivers such as

Chan«im Bhagg,
Jumna, in thg e’a,fiafv e] and Giri, a tributary to the
Y stages of their courge, So, provision of an

adequate system of roe
with the construccio;%d communications in the State is Jinked up

of many hrj ) . .
and the smaller streams, Toorer s both voin(:getshea.rglgsitﬁ;’te;;

t i Consequently,
ibutaries necessitate bridges of
construction programme of the State.

single-span bridges.” The

: bi .
rolling down from the hi]l tlogpsl.’oﬂlders and shingle,

the Chandra Bhaga, Ravi, Beas and SutlejTTn]c)liio;i:emf liilie
’, o e
Ins and the spow

. od maller
become impassable only durin gu:;ri;gsgre&ter part of the year and

1.5. The main agri
: gricultural wealth
potatoes and fruits. T vealth of the State ;
State is the soumen of pcfle ormer is the chief cash chOnsmts of
plains of India,

State. 1In addition, Hj i8 the important

quantities of coniferoyg timber j contain the largest

D northern {ndia, They are the
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wain source of revenue of the State. For lack of adequate road
communications, large quantities of timber are at present floated
down the rivers to the plains with consequent losses in transit.
Further, the mineral wealth of the area remains unexplored for
want of proper road communications.

2. SURVEY OF EXISTING BRIDGING CONDITIONS

2.1. As most of the roads in the State were meant only for
mule or pedeetrian traffic and 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 stone 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 it 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 up to 40 ft wide.

(¢c) Wooden cantilover bridges or light steel girder
bridges with wooden decking for bigger streams up
to about 60 ft width, . §

(d) For spans of about 100 ft and above, light suspension
bridges were constructed over main established
routes while ropeway bridges, Plate II, and simple
pulley-rope devices were used over subsidiary routes
or for local crossings 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 motor road alignments which will replace the old mule roade.
Difficulties of transporting materials and equipment .necessary
for deep foundations in boulder beds might militate against an
extensive use of modern methods of bridge construction,
particularly in reinforced cement concrete; in the upper hx.lly
regions. From past experience it is seen that the suspension
type bridges have proved quite successfu} in this Tegion, and it is
recognised_ that the design of existing bridges ‘has to be modﬂig@
to suit present day requirements of highway loading and'—'ot.;l‘x?r
highway standards as applicable to traffic donditions in the State,
In fact, some of the bridges have already been reconditioned
OF strengthened and _are now _safe far the. passage of motor

lorries. = . . ' = -
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2.3. The many existing suspension bridges over rivers 1

the lower Himalayan region were built at various times betweel
1890 and 1930. They are mostly between 100 to 200 ftin spsp

and some have spans even longer than 200 feet. Their width i8
mostly 8 ft and below. A statement containing particulars ©

some of those bridges situated in Himachal Pradesh is given in
Appendix 1, Photos 1 to 7.

2.4. The suspension brid
light suspension bridges,
traffic. The justification f

ges referred to above are mostly
chiefly meant for pedestrian and mule
or their existence lies in the torrential
nature of the rivers with deep channels in the mountainous
region and high velocit

y of flow not permitting intermediate
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 feature of these bridges is that they are invariably sited
ideally at places where the course of the river runs through a
gorge and is straight and the banks are very stable. It is not
unusual to find in many cases the towers resting direotly on solid

rock and in some cases the cliffs themselves serving as towers for
fixing the cables.

3. DESIGN FEATURES OF EXISTING SUSPENSION BRIDGES

3.1. As most of the bridges described in Appendix 1 have
successfully stood the test of

time to this date, it would be well
worth while to consider some of the salient features of their
design®,

(a) loads: A dead load of 50 1b per sq. ft, and g 1j d
of 100 1b per sq. ft. were taken as a fair allc. & llve loa

allowaunce for g
bridge in the upper part of the Sutlej V f average

alley.
(b) Types: Suspension bridges were divideg into the follow-
ing two main classes

(1) Unstiffened, and
(i) Stiffened.

In type (i), 8 moving load wasg transferred direct ¢
) ving 0 th b
each suspender in turn, In type (ii), a moving loadew.ae:;;bll;:f:.ns}j
forred to the cableg through the medium of trusses,
(c) Towers: The backstays were usuall
cause the resultant Pressure on the towers to yb:r:::tﬁSl sob?xi f?

A

Photo 2. Dehar suspension bridge.

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

Photo 1.
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Victoria bridge

over the Beas at Mandi.

Photo 5.

Pully ropeway bridge at Chini.

Photo 6.

Pul}y ropeway bridge at Chini.

Photo T.
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his was not feasible, the towers were designed to withstand a
"esultant pressure at an inclination to the vertical. :

(d) Saddles: It was generally desired to design the saddle
30 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 Dbackstay and the tangent to the curve of the
cable to make equal angles with the horizontal;

(ii) the tension on both sides of the saddle to bé equal.

Three types of saddles were generally employed, viz.,

(i) C. 1. block bolted to the tower —<There Wwas no
provision to eliminate friction or to ensure ®qual
tension through the rope. L

(ii) C. I. saddle and rollers — This provided for the
elimination 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 80 a8 to equalise tension and the resultant
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.

(e) Camber: The real function of the camber was to com.
pensate for deflection of the roadway under live load so that a
concentrated load moving over the bridge actually moved in &
horizontal path instead of always climbing a 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.

(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

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

(ii) lateral movement due to wind pressure causing
swaying. Wind ties were necessary to counteract
this effect. :
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t djd not, howe
velination further a8 the regu)

{b) Stiffening Truss Unlike an orqj

) S: inary ¢ i
of this truss was to distribute loads uniform%’y rtlrl)szl’]etge func(tiw];
and 8o to the cables and not to transfer 1 tbports &

its ends. It wag assumed that the eaboad‘g nime Supports nt

In actual practice on brid
ges of about 150 f4
of the truss was usually taken as 5 f4 and the Bt}:':?l,s:ﬁf dopth
placed 5 ft apart, thus givig Titabor

trusses were generally adopte dg 8 square panel .truss_. Timber

: Dg was, however, not fyl)
neans as timber deteriorates unde ' o
wea.the; and requires frequent renewals, Ipn relative;y eﬁxgp&sl:::utccz

can be provided cheap and magde effective

when properly joint i i
whe bgltsl.) Y Jointed and provided with metal gusset plates

88 1t wag WI1°/54,

For a heavy dead load s i
not far from correct ; for a light deadnl%a?lha.gr?g

a heavy live 1 i
iy Yy live load the stresges wcmld‘be different from the

Regarding horizontal stiffening a aingt wi
infrequently the lower booms of thg vertin;lndt,rugs
also as booms to the horizontal trygg, and in thj e served
$T required to be designed with sufficient, strengthliorc a}:gtlfl;;e

bressure, not

functions.
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4.2. The design of suspension bridges, though highly in-
volved, is flexible, depending, in the main, upon :
(a) the dead load of the structure;
(b) the intensity and position of the live load ;
(c) the area and elastic properties of the cable system ;
(d) the moment of inertia of the stiffening truss,
The design is influenced still further by temperature changes, by

the span arrangement, and by the sag ratio chosen to fit a
particular site,

4.3. Suspension bridges can be classified and grouped in a
number of ways. The principal classifications are*
(a) By type of the suspension system, such as
(i) forged-link chains,
(i) eye-bar chains,
(i1i) wire cables, and
(iv) other miscellaneous arrangements,

(b) By the method of stiffening the suspension system,
such as

(i) unstiffened®,
(ii) integrally stiffened, and
(iii) deck stiffened.

(¢) By the loading of the suspension system, such as
(i) structures with loaded backstays, and
{ii) with unloaded backstays.

(d) By the anchorage of the suspension system, such as
(i) externally anchored, and
(i) self-anchored**.

® Used for (1) light construction, such as foot-bridges, forest trail struo-
bures, ete., where the moving load is negligible and deflection requirements
are not controlling; (2) very long spans where the ratio of dead to moving
load intensity is so groat as to render stiffening unnecessary,

4% By the employment of horizontal struts or girders exteqding from end
to end of the structure, generally at roadway deck Igve_l, designed to carry
the harizontal component of the cahle stress, thus relieving the end piers of
Al forces vertical ones,
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4.4. Thet .
suspension brid:;l;:ea;neéthods commonly employed for analysi8 of

(8) the Elastic Theo i
. ry: (b) the *Mselan’ or Deflection
Theory; and (c) the Fourier Series method.

the 1\?&33} lf}?élc Theory disr?gards the effects of defleotion while
ASSUmpt] eory takes this into account. Further, while the
OOnditp lon that the cable remains parabolic under all live load
o) lons 18 approximately true for a loading occupying the
parab ls_pan, there may be a considerable distortion from the
T JoTie for.m for long spans and heavy concentrated loads. The
ourier Series method takes this secondary distortion into

:ﬁ;ﬂéderation and is, therefore, the most precise method of the

4.5, In practice, however, the elastic or approxima

18 generally used in the first instance with a sug)s%quentl;e a?;ﬁgﬁ
correction to reduce all shears and moments to be substantiall
ldeqtical with those derived by the deflection method Thz
deviation from precision is thus exceedingly small, ’

4.6. Two-hinged truss type suspension bridges wi
or straight backstays are generally suitable fgrstxgtggsé?;gzg
prevailing in the hills of the lower Himalayan region. The
formulae for this type derived by the application of the Elastic
Theory are based upon the following assumptions :

(a) the cable is perfectly flexible;

(b) the entire dead load is carried by th o wi
stt;}ressu:ig bt,hel stiffening slylst.em.y Tlfeoatl:'{fssv:alsth(;::
stresse 7 live 1|
stross ¥ oad and by changes of tempera-

(c) the dead load of the tloor
: . , tr .
unlftc;lrm per linear unit, mel;:;séd afﬁg cables is
so that the dead load curve of g rizontally,
parabols ; e cable is a

(d) under application of
parabolic form : gng live load, the cable retaing
(e) the stiffenin
g trus i
moment of insrtis 868 or girder. have a constant
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5. BRIDGING POLICY IN THE STATE

5.1. Two important points deserve consideration before
examining the requirements of light suspension bridge structures
for the various classes of roads in the State. These are:

(a) width of roadway, and
(b) live load for which the bridge is to be designed:
5.2. Width

The existing suspension bridges enumerated in Appendix 1
are mostly 8 ft and below in width. The roads over which they
are situated were, no doubt, meant only for mule and pedestrian
traffic in the past but with their improvement er realignment
to new standards, work on which is now in hand, it is expected
that full value of the improved roads will be derived only when
loaded trucks up to 10-ton capacity, Fig. 1, are able to pass
over them. The minimum width of roadway over the bridge
required in that case will be not less than 9 or 10 ft for one
traffic lane,

90’ MiN, CLEARANCE

|
| Wz TOTAL WEIGHT OF

? .
; TRUCK & LOAD E !
]
. 0.8 W : D !
0.2 W ]

SRR & —lfee-0rtide-

’

—c
owS‘B'— ———C‘? 0-4.W

65.3. Live Load ‘

The light suspension bridges under consideration cannot
probably be classed as permanent structures. As such, and on
account of the fact that they will not be called upon to carry
loads heavier than a 10-ton truck in a foreseeable period of time,
it will be sufficient if these structures are designed for Class B
loading of the Indian Roads Congress. Taking a load intensity
of 100 1b per &q. ft. and assuming that the width of roadway over
the bridge is 10 ft. the equivalent uniformly distributed load is
0.66 tons per running foot including an impact allowance of 25
per cent. For spans of 200 ft and above, this would be higher
than Class 30 loading®. Similarly, if we take a load intensity of
85 1b per sq. ft., it would be seen that this would correspond
exaotly to Class 30 loading for the oonditions mentioned above.

16—111
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Further, the load intensit i oad
; » bh y of 100 1b per sq. ft. with the same I
width and impact allowance ag assuul;ed p(xl'eviously would roughly
t<}31<1)r1-esf1pond to Clasgs 24 loading for a span of 100 feet. It would,
_ tf:'e ore, be seen that for shorter spans the assumed live 10&
intensity for design purposes would have to be increased if &
particular class of loading is to be adhered to.
5.4. Based on the above mentio i i d
L > ned considerations, suggeste
:?g;ldb?igs In respect of width and design loadinegr?or light sguspe'?'
slon bric ge8 Tor various classes of roads in the State are given 1D

TasLe 1
Suggested Loading and Width Standards

Clear width in ft ‘ |
Class of road C ‘between ‘ Live Load
WhééT-"“R' .
e guards 1 ailings
(») State Highway 10 12 T.R.C. Class A train of

loads or corresponding
equivalent uniformly
L distributed load.

(b) (i) District Road, 19 12 LR.C. Class A train of
Major, loads or corresponding
equivalent uniformly

distributed load (except

in cases where perma-

nent structures would be

N expensive).
(ii) Distx:ict Road, 10 12 LR.C. Clags B train of
Minor. loa.d_s Or corresponding
equivalent uniformly
distributed load.
(c) Jeepable tracks on 6 8 85 1b
motor road align- per sq. ft,
ments.
(d) Tracks providing 5.5

access to a motorable 6.5 85 1b per 8q. ft,
road or to pasture
grounds (A jeep may
occasionally be expec-
ted to pass over guch
roads), '
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5.5. TIndian Roads Congress Class A loading corresponds to
Class 40 loading for a span of 80 ft. The closest approximation
to Class 40 loading 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 intensity 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 ocour-
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
congidered.

Most of the existing bridges are situated at suitable sites.
They were built just after a vertical fall in the course of the
stream 80 that the force of the water current was dissipated in the
fall. 1In selecting suitable sites for new bridges this point has to
be carefully assessed. In some cases, protection to the banks is
necessary and 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
abutments.

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 aceount 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. In case of big rivers, the discharge ocan be deter-
mined with a fajr amount of accuracy 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 acoount 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 structure, prescribed under
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to ngress revised Bridge Code®, i8

heavy floods. Inst: brevent overtopping of the hridge during

o 8. Instances of overtopping are not ting in these
g1lons to justify the provisi h wanting i

. 10n of an ine i nee
depending upon the conditions at site reassed vertical cleara

' 5.8.. A worked out exa
sion bridge of two.hj
htemplan’s wmethod which

L
6. SOME .
ME POINTS REGARDING CONSTRU(}TIONA[, FEATURES

6.1.  Economic Proportions

the s']li}c;:eligifihuqf pade SPans of a suspension bridge deponds upon
main span is blons B site. Generally, the ratio of side spans $0
aches 01:1 hill :‘030(;1: 1/4th for strajghy backstays. As thepappro-
design must ensure :;:x t@:ﬁ:r&lg atfright angles to the bridge, the
anchorages allow suffigions hca e8 from the top of the piers to the

eadroom for the traffic.
For light highway brid

as 1/10 t0 1/12. The lessergz;’etgfpsﬁgwsp&n Pitio Sy be taken

i . e stiffer i i
21;%1%:9&:;312 18 :Ee stress in phe cables. To ;I?;v;sfg:esg?&ie’in :)E:
sla.cke;xingv ?he?iss sh(())ful;l%);tegi-ng being , more difficult than
4/10 of the fins} requirement aac'cg:cg?gd originally to &b?l}t 4/5 to

of the SP&rll.l Generally, a shallower
distance between t} iffonine i Vo'l as for economy. The
width to be provides bifﬁenmg trusses depends upon the road

preferably not be less t:hanm]‘ /gggi‘c‘i?zﬁel:;?:l stiffness it should

6.2. Materials Used

The stiffening trygg
) 8 trusses are genera]] i
With changes In temperature ang h?xml;gli};t;‘)fti::{)g:t‘a?g ?teel.
Therefore u imbor for
. A ¢ 8¢ of timber f
to serve. Timber trusses ;z;ryhpmpose - m
syfnctures meant exclusively fc;r mul

e —— e an ;
. Exﬁraot given on page 375, d Pedestrian traffio,
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The cables are made of galvanised steel wire ropes. The
approximate weight of the rope in pounds per lmea'r 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
he provided.

Eyebars 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,
eyebars or flats give a more rigid structure.

The suspenders are either of galvanised steel ropes or
structural steel rods. In the latter case, bqndmg 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 steel or stone masonry
or cement concrete.

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

6.3. Vertical and Lateral Stiffening

Vertical stiffening is sometimes secured 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,

radling of the cables, i.e., building the cables and suspenders
in in(()slined gpla.nes, also secures lateral stiffness, though at some
sacrifice of uniform stress in the cables. If the ca.bles‘ are oradled,
the reactions at the saddles on the tower will be mch.ned 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
case, they are built as two columns from & common base beneath
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the roadwa i "
hoondwe Z and connecteq together at the top in the form of

Saddles Provided on g o
bolted to the top of the tovge:()(:em to'hﬂ-ke ith sollors. Tn
former case, any unbalanced

in the design of the tower. | s oo of
- ! - In the latt tricity 0
the vertical reaction has algg 44 be pm:irdgzs?(,)rthe pecen

6.5. Anchorages

_ g° depends upon them. In places
s available for anchoring the cables direct into it,
DIy construction 18 required to resist the cable pull

» if required, by sloping

The anchorage devices should p
. 1he an { © safe an i for
Eermdltca'] In8pections, Alternatively, they oag bl;e eax:gdgcll)é:l ?“
onerete in order to pe free from the effects of air ang mgishﬂ‘e
6.6.  Erection

One of the
under condition
erection. The p
cables, suspenq

le&b ad V &nta 8 Of llght Suspenslon b! )dg
8 p]e v &lllng n I‘Ilmach&l I I&desh 18 the fa‘CIIIBJ

rection ig; towers
orde : and anchorages
ers, stlﬁemng trusses, and floor 8ystem g
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a.vai;azt.lit}? g?ing into Sonsideration various faotors
ava equipmen:ullta]l;le sites, difficulty in transport of materials
cheapness in cogy of Ziit;i?gﬁlgbou? S vonnd speed of erection,
© ; g 0, ete, tonditiong i i
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i ion bridges for

truction of light suspensi e Tor

f‘;‘;(l)lls“:ll:ﬁr:ofoghfi eol\rlllzny existing{ sltlxspinsi;)x;hl;rzgsg:z fv:kixél b are
' uccessfully stoo :

gg&gc;’t:rrefg ﬁt::fr:lmfgrhgzli and pedestrian traffic which they

were meant to carry.

. : (i) cable
The chief drawbacks of the existing struc(ti;ures( ?i;e -in é:l)iﬁccient
strongth not suficiont {o e lheavgm}oa(isii) lack of rigidity
3 motor vehicles, . . to see
?m:ltlh 0: roi&xay Lf‘\or‘; attempt has been made in th};i: ap::;ﬁioient
ianW etlsxe;zcdiiﬁ.culties can be overcome by kpro;; thge roadway
cable strength to take the anticipated l.oad,f eea,pmignimum traffic
over the bridge not less than that required Orh'cular traffic, and
la o width in the case of bridges meant for ve ‘es a8 timber is
prg(:riding steel girders for stiffening purpos
unsuited for this purpose.

i in this
7.2. Light suspension bridges of the typet el;:lsang:i(tisher o
Paper cannot be classed as permanent struc uxlzn "which timber
thel;elk‘)g called temporary inht he O‘Ii(lim&;ya,izeni;e service till cons-
ified. They will re mes
::ﬂléi't:ﬁeif r;e(:'lz:?;gzt bridges izi stfeel or c::é:revti o;ecgeve-
1 A
: : i i difficult of access !
fB&SIblnetl::l :};e;];il%u:i%fl;n;rovision of costly bridge structures
opme -
just at present.

7 truction in the
on the motor roads under cons i) pe
area.ﬂliféreaigst?;fgihe region is develolped (f.nl;iyulf;?n;g;:%,n znt
i i i could be replace re ) :
:;ﬁgtstﬁlt-zgeg;l?h}:ﬁdtgige they will have amply justified their
existence.
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A : e
~Uperstructure, as for instance in th
case of beam, frapm

e, or bow-string superstruebur?:ﬁ
continuous girders 9T Oopen spandrel arches Wi
suspended decking, the s;

minimum clearance shall be
n accordance with the folj

owing table :

Discharge Vertical
clearance

Below 10 cusecs 6 in,
10-160 v 1 feet 6 in,
100~1000 . 2 feet
1000-10,000 cusecs ' 3 feet
10,000—100,000 cusecs 4 feet
over 1,00,000 " 5 feet

The minimum clearance shall be
lowest point o

e f the deck structur,

measured from' the,
girders in the contral half of th

© inclusive of main
€ clear Opening,
*® L *
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PARTICULARS OF LIGHT SUSPENSION BRIDGES IN HIMACHAL PRADESH

Serial No.

2.

!

& b -
g4 | ]\ S5 8 g3 .
Name of v e N &-5 ] e © 5
bridge ‘58 Brief description. 228 ] - 2'5:‘5
and situation. w g g,—::'ti’ 2 £3 97
2* ZEES | 258%
e A mES
N . —
2 l 3 4 “ 5 6
Sitla suspen- —  Cables of Mg, flats, Wooden 44'-0"
sion Bridge wooden deckip, ancho- stiffening from
over the Ravi rages below ground girders low
at Chambaon level on bot} sides. serve as water
Chamba- railings. level.
Bhaniket
Road, Photo 3.
Victoria 1887 Six. cablesof G.I. wires 2 in. 33" x 3%11 X %” 28" ("
Bridge dia. on eacp side, 1 in. angle iron  at the
over the dia. G I. wirg sugpenders, booms and  abut-
Beas at wooden deckiug. Left 47x3” flat ments.
Ma.nfil on anchorage;stonemasonry iron cross
Amritsar- block 5¢’ X 99' x 18" braces, 4’
i“{haﬁkofl' Z’.ZZ; "f; apchorage high from
Culu Road, irderg . the decking.
Photo 5. hard rock d girect into the decking
Bhojwani 1889 Four cableg 1} i, dia. on Woodenrail- —
suspension each sig, w°0?i‘en floor- ings 3'-6"
B“dsgiloyii 1ng, Masoyy, towers high serve
the Sutle] resting dlrect]y on rock, as stiffening
Bl]aspur on and Masonry gnchor-  girders.
Simla-Mandi ages for cab] both
Road. sides, ey on
1897-98 :
B "!Yia:got:er ‘ steel wirg cab)g 1} in. Wooden 40’ 0"
ridge o% 3. on o 08 ide, stiffening  above
the Sutlejon steel toyq, S30h 5146 a
Hindustan deckiny T® & woodem  girder. ;va.t?r
Tibet Road. bracing . iagonal evel.
Brid 1000 are p"°‘7ide(;l wind ties
Dehar Bridge 9 Twoeca . . . ,
over the dia. orl:]ee: ofQ.1 gire2in. Steel s_txgen- 6f5 07
Sutlej on tOWerg po.; Side masoDTy ing girders rom
Simla-Mandi rook :Btmg ’on hard of angle iron the river
Road at Ancfmm O0dgy, decking. posts.a.nd ibed.
Dehar, ard poor. lefy fixed in piperailings
Photos 1 & 2. Gk 6 ft high.

mason,y l%risbt sto_ne

Brief particu-
lars of founda-~
tions.

e |

Both abut-
ments and
towers are
of stone
masonry
and rest on
hard rock.

Both the
abutments
and towers
are of stone

masonry
and rest on
hard rock.

The towers
rest directly
on rock,

Left abut-
ment is rock
and the right
abutment is
founded on
rock.

Both the
abutments
of chiselled

stone
masonry
resting on
hard rock.
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o} 3 TR E: B, |Esd
52 Bs | % | gBel s | 1F EiEs
23 = 23 282 ] 84 &t |88 Remarks.
s NN IR PRI
3% $5 53 2gd '§«5 kR
g ) o gssd | 57 |atE
8 9 0w | a7 e 13 14 15
- - . e —— DS A — _“-\\‘ X
! = ‘ Safe for —  Protective works of
()211260'li 3;,1,:1 i 2440 - - 5-ton cement f:oncrete
clear i Jorries. blocks w1t,h. ‘em-
' bedded chain on
thes upstream side
) ) protect the abut-
ments from scour.
Main span 970" clear — — — §-tons i — -
250'-0” one between gpecifie
simply wheel-
supPorted  guards
shoré span and 11 ft ‘
20'-0"length between
on Mandi railings.
side. ‘
aiD 8§ 9’0" 330'-0" . Re Lorries - Thi}; bridge is
M280' \J,’fn 2?‘?571‘ 86.9 can go situated in the
simply su’p- ’ over the Bhakra Dam
ported shore bridge. reservoir area..
span.50'—0"
on Bilagpur
o fthe brid
! ' —_— —  Thesite ofthe bridge
O{]Zl f_r:)s:n o4 fa-0” - - is a good one
with rock on both
sides & good app-
roaches.
214’97 7-8h 230'<0” Ras 120 3-ton H.F.L. This bridge . gs
olear between 20,716 lorries. 94 1t situated on the
‘ heel- T above limit of submer-
M ::ds bed gence of Bhakr_n
ar%:il 8'-0" level. Dam  reservoir
between ares, .
railings.

Jrow

-
o G o LA L e
e ...
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Appendix 1 (Contd.)
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I, wA
; BE 233 | 12 | wi - VR Y
5 g ! ) S s 2 < 59 Te )
b Name of 25 . 53%05 wEi'g ‘ 2 E‘S% §"‘ t},g E'g'—g o ’ 550 g“?“s:"
= bridge g8 Brief descriptio™ \ *g_é"i z °os= 58¢ <3 g 5.’«3 E 3o ] &g "‘ % ] 8 o z ] Remarks
@ .S ) aeLz Lot 2 4 R —e Led @ - @ '
5 and situation. 53 § tSEE £2¢7 ‘3“6'495 Eﬁ s B =58 Bm> ! N g Ry B E
% 2= IR & -0 T %% © 3 8% | 8§ . 8% |4%%
g - T E: g 5 § = = ‘: LA sE3
e — nEe . M3 [ N — e —— - B
1 2 3 4 \ 5 6 S 8 9 10 ,il_,_——/\_li___‘l____li_ 4 15
6. Luri Bridge 1900 Two steel wire cables Lin.  Wooden 35'-0" One gput-  One span 6'-3” 121°0"~ - - - — —_
over the dia. on  eac! side. stiffening ment ig golid 121'-0"
Sutle] at Wooden flooriP8 sus-  girders rock apd the
Lurl. pended by & ! dia. serve as Bther is
M. S. Rods. Stone in railings. founded on
lime mortar Masonry rock
towers, resting 0 rock. '
Cables anchored g
masonry blocks 107 % 6
% 5. Wind ties &nchor-
od to masonry blocks,
7. Nogli khud 1900 Steel wire cables and  Wooden 20-0" T : One span 6/'-3n 80’ Q" — —_ — .
Bridge wooden decking: Right railings. above &é]‘ft“g}iz 80’—8" - Right abutment of
N C fdrys é met dry stone masonry
on Luri abutment is of €'Y stone water isfoypded b
Rampur masonry. Left abut. level. on firm min &dly R
section of ment is rock. Cables are groy rd mited  in 1924
Hindustan- fixed directly into rock. neé- and & dry stono
Tibet Road Towers are ©O! stone poasonty  apron
masonyy in lime Mortar, has _since been
. Rs Rs 190 provided.
8. Doubling 1912 Unstiffened wooden sus. — About Both gput- One span 390 16507 29,354 177-14-0 1b pe
bridge over pension bridge With steel 750"  menty are 165'-0" ’ pftr - o
the Sutlej on cables, stone M lime foundsdon distance bet. 51
Hindustan- mortar masonry abut- solid laock. ween points
Tibet Road. ments and t0Wers, and f of suspension
wooden flooring- is 174'-0"
9, Suspension 1895 Two G.I. wire c&bles on Wooden 70'-0"  Abutments One span
Bridge over each side, steel towers stiffening above erected on 120'-0” 5.9 133'-0" — -
the Sutlej at wooden decking, 1 in.  girders water hard pock. clear. - Safofor -
Tatapani on dia. suspendef and serve as level. F mules
Simla-Nalde- wind ties of 1 in. dia. railings. and
ra Tatapani rods are provided. light
Road. jeeps
only.
- e Aiacns e .




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

TFig. 1. .
l= main span, centre o centre of towers (also the span
of the stiffening truss).
= 200 ft
l
4

Side spans I, =1,= . = 50.00 ft

) S i1
S =cable sag in main span—w—zo ft (n" 1 10)

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 f¢
between railings. -

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

1. ROAD PLANKING
Dead Load

Planking & in. 1, X 36=15.01b

1 in, premixed carpet Tli X 160=12.5 1b
27.5 or 30 1b:

g Assuming a'10 in. width of tyre, spacing of stringers as 3 ft
centre to centre and & safe working stress for Deodar planking
16—1n1
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under outdonor conditions a

31230 1b per sq. in. The thickness of
planking works out 4.75 in

Adopt 5 in. thick planks.

2. LONGITUDINAL STRINGERS

Span = 5 ft
Assume a 5 jn, x 4% in. x 201b R.S.J,
Dead Load

(a) Load of Planking and carpet per ft run of the
stringer
=30 x 3 = 90 Ib.
(b)  Weight of Joist = 20 1b per foot run.

Total : 110 1b per foot run.

x
Dead load bending moment = Ll—()i‘{;i?\—?:ﬁ%in.—’lb'

Live Load

Impact factor =

4545 =08
But maximum allowed = 0.55

Therefore, wheel load with impact = 4x1.55=6.2 tons.

Maximum live load bending moment = E/—l

[Fraction of live loag On one stringer may be taken 88
7 Where §= average spacing of stringers in ft )

S Mhx L BM, =3, 62x2200x5x12

4 4 -

Total bending moment =
B.M. =fxz

160365 )
2 = m = 8.95 in,®

160,365 in.-1b.

Modulus of Section of 5v X 4}x20 b R.S.J. =100 in.?

Hence section assuwed is gafo,

156,240 in.-1b-

Licar SuspExsioN Bripees 1y HivMAcHAL PRADESE

_—SUSPENDERS

/—STlF FLENING GIRDERS
/ “___D._o‘._w_\,}

3. CROSS BEAMS

The load points are shown in Fig. 2.

383

A&B ...where the cross heams are suspended by

means of suspenders.
C & Ducevervnnrenneeo..where the stiffening girders rest.
E, F, G& H...,.....where the stringers rest.
13 ?

Dead Load

Dead load at points E, F, G, H :
(i) Planking and carpst = 3) X 3 X B ti?)f()) Ib
(ii) Stringer (R.S.J.) =20X%X5 = »

Total: 650 1b

Dead Load at points C & D!

Load per panel of stiffening girder is assumed as follows :

& ” (8" 14.82 b
(i) Top boom 2 Angles 6” x 6” x 3/8" @

=2 x b X 1482 = 148.21b

g ’ 19.651b
(ii) Bottom boom 2 Angles 6" x 6” x 1/2" @

=2 X & x 1955 =19551b

' " 4.041b
(iii) Diagonals 2 Angles 2}” X 23" X 1" @

=2%x2x%x178x%X404=12601b

' ' o 404 1b
(iv) Verticals 2 Angles 23" x 23" X '@

=2 x 6 X 404 = 48561b

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

= 92 % 13 X 404 = 10501b
Total : 623.2 1b

Say 6501b
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b b ™
630 550 L3

ERg
.{ e ﬂ

B

Fig. 3.
RA = RB
Maximum B.M.

Ii

1750 1b, Fig, 3

= 1750 X 7~650 X 6 - 550 (4.5 +1.5)
= 5050 ft-1b,

B.M. due to self weight of beam :
assuming 10” x 5” R.S.J. at 30 1b per foot run

B.M. at centre = M ,

= 675 ft-lb.
Total B. M. 5725 ft-1b = 68,700 in.-1b

Live Load, Fig. 4

Maximum wheel load = 4.0 tons

Impact factor -0
45 1 14

=4 X 1.51= 6.04 tons,
Wheel track for standard truck = 6 ft centres

O c)l
Load with impact

6,04 TONS 6.04 TONS

ey

"'{ L 140" —_ e "_

Fig. 4.
B. M. at centre =

Total dead and live load B. M. 718,200 in.-1b
= in.- .

Modulus of section required 718,200 40.1 in.?
Provide 10 8" -8 X 220 i
i X 6"R.S8.J. @40 lb with z = 40.9¢ in.

Actually 2 channels 107 X 3" = 43.80 have been used
. used.

6.04 (7-3) x 2240 x 12 = 649,500 in.-1b.
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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 — 9 x 436 = 8.72sq. in.
Bottom chord = 2 angles 6 in. x 6in. X 1/2 in.
Area = 2 % 5.75 = 11.5 sq. in.

I = Mean moment of inertia of the stiffening truss in
the main span

8.72 (3.41)? 4 11.5 (2.59)?
= 178.5 in.? {3 {for one truss)
Aren of Cables, assuming there are 4 cables of 2 in. dia. on
each side

A (cable section) = 4 X ——4— = 12.57 sq. in.

i

Weight of galvanised gteel wire rope per _l—jn;sags df’oi)lg

(Note: Actual values of cable area and weight prescribed by
the manufacturers should be used).

4 4
Tan « = slope of cable in side span = —i—f =dn == 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. 15 £t } - 25_}214%9] _ 18
average length (assumed) b

(iii) Carpet 1 in. thick = 1/12 x 10 x 150 = 126

(iv) Planking = 5/12 X 36 x 12 = 180

(v) Wheel guards = 3/4 X 1x 36 x2 = 5:

8

(vi) Stringers = 4 % 20

(vii) Stiffening girders etc. at 700 per panel 0% 700= 1400

18 x 40.= 720 L 4
(viii) Cross beams 515076 938
Say 1000 1b.
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Live Load

100 1b per 8q. ft. U, D. L,

=100 x 10 =

1000 1b per ¢, run.
Hence tota] load per f

00t run of bridge
= 1000 4 1000 < 2 pgp 1b.

w dead long per g

i}

el
linear foog | "¢ ©f cables = 500 1b P
» = Live load pep or
linony fog®" %8 of cables = 500 Ib P
4 "= assumed temperature variation say 4 6C°F.
Eit= 30 x 108 % 6.5

X 107 x 60
11,720 1b per 8q. in,

(i) H, tlhe ho 1
dead load - rizonta)

]

component of cable tension for

H_wl‘J

10 ‘
Sf =8 % 590 X 200 = 1250y 11

(i)  For live loag N in th i
. : he denominator of the formula for
horizontal component of tengion ig given by the equation*

8 31 E 8 f?
N=S2 31 FE S 6EI1
RV A LAY tam, g St w
Avcord inman, Bo _ 2
[ cecording to Stemman,E =3
Substituting the values, we have :
8 3 x 178.5 3
N =9 AN AN YD B | .
5+12.57 X 20 x 20x 2 { +008}+
6 3 1 1
A = 8. — X e G
257 g X 188 X g X gty x LU
=16 4 0.172 4- 0.1 = 1.872

5Nn 5 x 1872x1 = 107,000 Ib,

* Equation 167 in * Prg
D. B, Steinman,

H. - Pl _ 5800 x 200 x 10
ma: =5 =

ctical Treatise o

e T
John Wiley & Sons, Ine. 1945 1 Suspension of Bridges ” by

»
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(iii) Horizontal thrust due to temperature variation

3 ELIyt*

8 l
Ll‘“—‘(l—}—:.;*n“’) —i—Zf-Sec. o
L

= total length of cable between anchorages
=14 0.026 4 0.538 = 1.5684

3 x 11720 x 178.5 x 1.564
20 x 20 x 1.872

Hy =+ = + 13,100 Ib.

Total value of H is, therefore, obtained by adding the
different values of H :

(i) Due to dead load 125,000 Ib.
(it) Due to live load 107,000 ,,
to b ature varia-
(iii) tI,i)(l,‘: o temper 1.100 ..

Total 245,100 ,, = 110 tons.

Max. tension incable = H Sec &
= 110 x 1.077 = say 120 tons.

According to Steinman, the ultimate strengf-!l of, ;l;:lvanised
steel suspension bridge ropes is given by 80,000 (dia) .

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. dis. rope = 35 tons.

Safe strength of four 2 in. dia. ropes = 140 tons,

Honce the assumed cahle section is quite safe. Actually,
4 cables of 1} in. dia. on each sido may be used.

5. STIFFENING GIRDER

Live load = » = 500 lb per linear foot per truss.

—

* Equation 138 in ** Practioal Treatise on Suspension of Bridges " by
D, B. Steinman, John Wiley & ~ons, Inc. 1945,
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(i) Bending Moment :

With the maji , letely loaded
the bending moment, 3 In span completely

s 8% any section X is given by*
Ul SN
2 ( C) rN]

{;f(z ) (0.145)

Total moment at the centre where x = {

l!
=5 % 0145

500 x 200 x 200

= 362,500 ft-1p.

At other points, the values of the
the ordinates of a parabola:

Vo= 4‘{‘%(1 - .’(?‘)
=0Ty

They are obtained as follows:

moment are proportional t0

Section Zi \ Parabolic coefficient

\

Total A ft-1b

0 ! 4 X 0 x 1 = 0 0
0.1 4x.1 x9 = .36 130,5C0
0.2 4 x .2 x .8 = .64 | 232,000
0.3 4xXx 3 x.7T = .84 1 304,500
0.4 4x .4 X .6 .96 ) 348,000
0.45 4 x .45 x .55 .99 ’ 358 500
0.5 4x.5 x5 =100 | 362,500
|

% Equation No. 169 in ¢ Practical Treatise on Suspensien Bridges’ by
D. B. Steinmean, John Wiley & Sons, Ine, 1945, )
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For maximum and minimum moments, the critical points
are found by solving Equation*

(' (k) = N. n. 5 - .1872;:;

The values of the minimum moments are then given by*

N _ =2 px(l-2x) T Dk

Min, M = A D (k) = 5N_3(T°m1 M). D (k)
= — 2.94 (Total M). D (k)

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

x Yy x Clk) k D (k) Min. M
1y ft-1b
0 0 —_ — - - -
1,036 2.78 520 415 .38 — 146,000
2 064 312 584 .465 .28 — 191,000
.3 .084 3.57 667 530 A7 — 152,000
4 .096 4.17 .780 .635 065 — 66,500
45,099 4.55 .850 .70 .03 - 31,600
b5 100 5.00 935 .80 01 4+ 01 — 21,300
For all sections between z = -l\—; 1 = 0.4681 and the symmmetri-

i ion i in the above Table
cal po = (.532 I, a correction is made in ¢ .
for Ehe:nst;:ond critical point (wherever the values are appreciable)

* Equatious 142 and 170 in Practical Treatise on Suspension Bridges ™
by D, B. Steinman, John Wiley & Sons, Inc. 1945.

** Reproduced from ‘‘A Practical Treatise on Suspension Bridges' -~
D. B. Steinman, p- 39, with due acknowledgements,

17—
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The maxij
Xlmum moments are obtained as follows :

Max. M — Total M _ Min, M
Section |

¥ Max. M

! ; ft-1h

- " e
0 - -

0.1 + 276,500

0.2 + 423,000

0.3 -+ 456,500

0.4 + 414,500

0.45 -+ 390,100

0.5 -+ 383,800

The mom
ents produced by temperature variation are given by
My = — H, x y

Hy see page 361 — + 13,100, Therefore, ut the centre:

M= 4 13100 x 20 = -|- 262000 ft—1b.

At other sections, the mo

parabolic ordinates ”: ments are proportional to the

Section Parab

x arabolic

! coefficient M, ft-1b

0 - —

’ 36 L 94,000
i 64 + 168,000
2 -84 + 220,000
é 99 + 253,000
' 1.00 T 262000

(The plus sign pertains

. to rise i :
sign t0 a fall of temperature, . | CEPerature, the minus
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The resulting stresses are then combined with live load
stresses previously found.

Maximum moment is at ; = 0.3 = 456,500 ft—1b.

Moment due to temperature variation = 220,000 ,, ,,
Total = 676,500 f—1b.
Considering the lorry load only
Lorry load = 10.0 tons
Total load with 50 per cent impact = 15,0 tons
Load per truss = 7.5 tons

5P _ 5 7.5x 2240

H (maximum) = 165" 16 % Laz X 10
= 28,000 1b
Bending moment at centre =M; - HX g,
Pl
= 4 - H x Ye
L 78 X 2240 x 200 o 400 & 20

4
= 280,000 ft-1b.

For a concentrated load the maximum bending mo_ment will
be at quarter point and works out to 330,300 ft-1b in this case.

These values are less than that found with a U.D.L. of 100
Ib per sq. ft.

H 1 ohord __Total B.M.
ence stress in chor = Dw—————————*epth of truse
6,76,500
= 59540 = %Y 50 tons
Tension Flange
. 50 .
Net area required = g = 6.25 sq. in.
Provided 2 angles = 6 in. X 6 in. x } in,
Area of one angle = 5.75 sq. in.

Deducting area of say two rivet holes:
Net area = 5,76~0.81 = 4.94 sq. in.
Area provided = 2 x 4.94 = 9.8821q. in
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Area in excess can be used for taking wind stresses,
ses para 6,

Compression Flange

To prevent bulking of the compression member :
L
. should not be greater than 125

where r = least radius of gyration.

Area of two angles 6 in. x 6 in. x 3/8in. = 2 x 4.36
= 8,72 sq. in.

Least radius of gyration about X —axis = 1,18

5x 1.18
Therefore, safe length against bulking 12 12
= 12.30 ft
Here L = 5 ft and is, therefore, safe.
Safe compressive stress = 16,000—7()f
60

= 16,000-70 x 18

= 5.6 tons
Area required = 206 = 8.9 8q. in,

Area provided, 2 angles 6 in. X 6in. x 3/8 in.,
= 8.72 8q. in.

(ii) Shears in Stiffening Truss

(» = 500 1b per linear ft 1/2 pl = 50,000 1b)

With the main span fully loaded, the shears at the
various sections are given by

Total V =} p (I — 2x)(1 —%)—;szl(l _?-;”»)(0.145)

=7250 (1 ~ L_”)

.'_ . o l(
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Section 92 Total V
x 1- i 1b
l
0 ] 7250
1 8 5860
2 8 4350
3 4 2900
4 2 1450
5 0 0

. . sk
The maximum shears are given by

Wax. v =40 (1- 7)1 - N(2 ) ()]
=M)z(1—'§)2(é

The values of G (f )are taken from the graph, Plate V

and the shears are obtained as follows:

Section 2

Q; (1 B ;) ?\7(;_ N %) ¢ (l ) above M&Xillli)um 4

————

0 1 b 2,14 400 | .144 {7200+ 9980=17,180
1 81 1.71 482 | .175|7100 +4650=11,750
2 64 1.28 566 | .277 8860+ 930= 9,790
.3 49 0.85 .647 | .450 (11000
4 .36 0.43 726 | .688 (12400
.5 25 0 .800 | 1.000 {12500

i3] D B
* Equation 149 in ** Practiocal Treatise on Suspe ugion Bridges by .
Steiminan, John Wiley & Sons, Inc. 1945,
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For i sect i L
ons <2 (‘l —

maximum gh . ) "
point k] desﬁflzfi eﬁ;ﬁnds from the given soction N to a criticel

N e . for
4) = 266 1, the londing

Clhy = & 1 468

4 | — 92, T 5=
xz 1_2.%

The values C(k)

Plate V. are solved for k with the aid of graph

Section 1~ 2; C (k) K

0 1 468 .380
1 8 585 465
2 6 780 635

For these sections, g

correction ig
Max, ¥V found above,

b0 be ag ; of
This additi added to the values

onal shear is given by*

¥ )ow -]
=4pl(l-py2 ¢

Additional ¥ = § 5 (1~ k) [

Section
x

k i(l—k)g
|

(871 _x , Q
W(z KAL) abeve | AddL V (1b)
'j' .

0 380  3g4 2.14 710520 9,980

1 465 .286 1.71 75,326 4,650
2 635 133 1.28 890 140 930

The minimum shears are then given by:
Min. ¥ = Total V — Max. V.,
* Uquation 151 in “ Pracsind Troatisn on saarer s
o al T J * L
Steinman, John Wiley & Sons, Inc.r‘;gzgs.e o1t Susponsion B“dges by DB

———

RPN )
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[

Section | J o i
x J Total T Z Maximum V r Minimum ¥
l J

\
0 \ 7250 17180 - 9930
1 5800 11750 ~ 5950
2 | 4350 9790 . — 5440
.3 | 2900 11000 \ - 8100
4 \ 1450 12400 | - 10950
5 0 12500 ! - 12500

f
)

The temperature shears are given by :

V, = — H,tan ¢ where # is the inclination of the cable
at any section.
H, = 4+ 13,100 1b

4
At the ends, tan ¢ =l—f = 4n = 0.40

and the slope (tan i) diminishes uniformly toward the crown.

Section 1
T r tan ¢ Vi
l J ]
g M ® 0 0.40 £ 5,240
) l l
5 1 32 £ 4,180
4 x
%’ = tan ¢ = ’Tf(l - T) 2 24 + 3,140
@ 3 16 + 2,096
4 .08 ‘_+_' 1»048
5 0 0

Combining the maximum temperature shear with the
maximum live load shear, we have:

Maximum Shear

Due to live load = 157»214?(? 1b

erature , = a0y

Due to temp TN
= 10 tons
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Taking safe shear stress as 5 tons per 8q. in,

] 0
Area required = ! = 28q. in
5 .

Gross area of 2 angles 24 in, x 2% in. X 1/4 in. = 2.38 sq. in

Hence section provided is safe.

Area required for diagonal members,

X 7,:? B 2,6 8q. in.
x

¢

[/

I8

Hence provide 2 angles 2} in. x 2} in. 5/18 in.

Gross area = 2.92 sq. in.

Deflection of Stiffening Truss

For a uniform load p coverin
deflection will be given by :

_ 5 3 \pi*
1= 40 (1 "N i

5 500 % 200+
= 2 0145 x 2
384 “BTX 10 1785

= 0.282 4

g the full span, the resulting

f. WIND STRESSES IN BOTTOM CHORDS

If the lateral bracing is in the plane of the bottom chords
these chords act as the chords of s wind truss. The applied wind
pressure p is partly counteracted by a force of restitution 7 due
to the horizontal displacement of the weight of the stiffening
truss w. The resulting reduction in the effective horizontal load
is given with sufficient accuracy by the formula.*

013 wi*
r _ vEl
P . 013 wl*
N 7'

* For the derivation of this formula, refer Steinman’s
Bridges and Cantilevers >’

‘“ Suspension
» D. Van Nostrand Co., 1913, page T86. P '

]
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I

where, w = total dead load (both trusses) = 1000 1b.

i to centre of
= tical height from cable chord
’ g:a;vliiy of dgea.d load = say 22 {t approx.

{

I = moment of inertia of wind truss
=} X 11.6 x 12% = 828 in.? ft2.
B = 30 x 10°¢
Substituting,
0.013 wi* _ 0.013 x 1000 x 200*
TWET T 22 x 30 x 108 x 828
= 0.038
L= v.038 = 3.66 per cent.
p 1038
Area exposed to wind: .
Top flange = 4 x 200 = 100 sq. ft.
=100 ,,
Bottom flange = % x 200
Decking =1 x 200 = 100,
40 x 2 x 2h x 2% 78 260
Diagonals = T
2 X 2 =100,
Verticals = 40 X ETH X 6 ,
Total : 660 ,,
S ———
= 00 1b
Total wind pressure = 660 x 13 x 50 = 49,6
Wind load per foot run (p) = 2471b
7 = 0868
P
r = 247 x .0366 = 9.05

The force of restitution r (due to the pbliquitzoog ;gsp;n::;
after horizontal deflection) amounts, in this case, .66 p

1811y



{
398 D’Cosra & Rupay, ON

of the applied wind load (p) at th 'he force
7 diminishes to zero at $he corts o oniro Of the span. Tho

he end jvalenti
uniform value of nds of the span, and the equl

r may be taken as 5/6 of t} id-span value.
The resultant horizontal load on the spar/1 igz o mieep

5 b
P T =247 - g X 905 = 240 1b. per linear ft

240 2
B.M. at the centre M, = 48) e = 1200000 ft-1b.

|
Stress in chord due to wind 1 = w = h tons.
’ d load = 132 2210= 44.5 5
Total stress in bottom chord :
Due to live load and temperature effect — 50 tons,
Due to wind load = 44,0
94.5 tons.

Net area required increasing the allowable st

_ 945
= 0 = 9.45 sq. in.

ress by 25 per cent

Area provided = 988 3q. in.

SN

Wind Bracing
Maximum shear at the end

_ 240 x 200
= - = 24000 Ib

Force in diagonal = 24000 x % = 26000 1b

. 26000
Area re = Y :
quired 5 x 2240 =2-32sq. in.

Provide 2 angles 2} in. x 2t in. x 5/16 in,
Gross area = 2,92 8q. in,
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7. SUSPENDERS

Maximum load taken by one suspender :

D
ead Load "
1 10 .
I'in. thick carpet = 2 X g X 5 x 150 = 3126
5 12
5 in. thick planking = v X 5 X bx 3 = 4500
Wheel guard = i X 1x58x3 = 1360
Stringers = 2% 20 X 5 = 2000
Stiffening girder = 700.0
Cross beam 9 x 40 = 360.0
Total : 21567.6 1b
= orl ton.
Live Load
Weight of rear axle of truck = 10 x .8 = 8 tons.
With 50 per cent impact = 12 tons.
Weight of one wheel = 0 tons.
& TONS blons
ie —~—~~6-o"—-—~t-ﬁ--s-e. s
e 10
Tig. 5

Weight on one suspender as per sketch above :
x 1D 55 _ 6 x - = 7.3 tons.
bx«l»‘i—{—ﬁxﬁ_(ixm .

Total load on one suspender = 7.3 4 1.00 = 8.3 tons.

8.30 :
Area required per suspender = 5 = 1,04 sq. in,

Use 1} in, dia. rods, area = 1.227 &q. in,
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. Vertical component

S vun >
D’Cosra & Rurayn oy

8. SIZE OF ANCHORAGES

Maximum tension in cable = 1y tons

Horizontal component (H) = |10 tong

= V1207 - 1109

= /230 x 10 = 48 tons

Taking coefficient of friction (u)

(rocky base)

Vertical 1 -
ertical load required to
: H 110
counteract H } T T g = 167 tons.
Total upward pull to be counteracted = 157 |- 48
= 205 tons

W(i}tohng f:,ctt())r of safety of 2 weight of
r)
ete block or masonry required = 2 x 205 =: 410 tons

Volume of masonr ired — t0 x 224 t
y required — © X 4 0 3
140 = 6560 cu. b

Provide 30 1t x 22 16 x 10 1t to give 6600 cu. ft.

or 20 ft x 30 ft x 12 ft giving 7200 cu. ft.

A -

Appendix 3

f.16aT SUspENsioN BripcEs IN HIMACHAL PRADESH

ABSTRACT OF COST

Amount

item of work

S. No.

Rs

6,180

Approaches, see page 402

1.

20,770

Abutment and towers complete, see page 402

2.

81,200

3. Decking and superstructure, see page 403

2,250

4.

Miscellaneous, see page 404

42,050

5. Anchorage complete, see page 404

1,562,450

4,573

Add 3 per cent contingencies on Rs 1,52,450

3,140

Add 2 per cent petty work charged establishment on Rs 1,57,023

401

1,60,163

Total
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MILLARS’

HIGHWAY COMBINED
DRYING AND MIXING
MOBILE UNIT

Single and two-coat  Asphale—Hot
Process,

* The production of Pre.coated Chips.
* Sand drying; drying and warming
Chips for Surface Gritting.

* Re.heating old Asphalt for relaying
Oon maintenance contraces,

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

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

MILLARS’ TIMBER & TRADING CO. LTD.

(ESTABLISHED 1902 )

Victoria House, Victoria Road, BOMBAYV'Z?;

8 B J

CALCUTTA

STRUCTURAL

STEEL WORK.

REINFORCED CONCRETE .
SCREWCRETE FOUNDATIONS.
FRANKI PILED FOUNDATIONS.

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

Ltd.
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ERING WORKS,
Reprinted from HIGHWAYS AND BRIDGES A.ND ENGINE
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Ne\:‘fFeatures for the Merton Overloader

After two years of success in Britain
and in the 22 countries to which it has
con exported the British nmglu Merton
Overtoador now has several important
New features,  As a result of this
Buccess Meoerton ()\'urloudprs !Ero l‘l(l“tf
oing oxportod to the United btaf;‘(\bt()}
Amoricu, Canada and parts of. buu:l
merica. The solo concessionaires  In
the United Kingdom and in ?ho Amech;ls
are Mackay Industrial Equlpxm.‘llt L.t( -
of Faggs Road, Ieltham, Ml(l(ll?b(.‘:\};
who tell us that this is the ouly Britis
tonstruction equipmeont now  being
oxported to the U. S. A.

The bucket of the new Mprtor;
Overloader, Mark V, has a cnl)&pltly of
1 cu. yd. and covers the full WIdtl}h?s
tho front wheels of the tractor. i
eliminates any tendency for the fron

i ial bein _
Iw}mo]s t Plldo 111}) o ti)[(:/ )]i)::f;;;]os) thg The im proved Merton Overloader —the only
oaded and also greatl; ?

e K ing exported
i ‘he ritish construction plant being exp
tei hine  when Bre on plant
officiency of the rac ot et
eXcavating,

ool lepth of the bucket cml_bo adjusted, 'sunl;lgovle)ay f‘ggnl:ien}gzg:
The digging (f(’pt o bolts, to any position betwffen 2 in. th h(%rizontnl will
and roplacement . ‘lvl(\\'ol. "The adjustmont to 2 in. nbl)"’(?l g neven ground
and 4' in. bolow -glt(')lrlllluof tilO machine when it is loading a Sto"]]\Plbo :e suhou]d %lot bo
m;nphfi;y ?’]lnix(:{];"(;;}t:’;nt that water or foreign matter from the ba
3] is ;
::;il;ozllwish th{s material being loaded. rloader is now variable. A smnall hand
v . oo height of the Merton Overloader lb. 4 structure of tha maching
. Tho dischar go, {-:man raises and lowers the overhcad s xuc (o that the et
r““(:h,t Up(l}irl?ée::nl()l) x:()\ltl:"‘l('tiné the telescopic rear up;lgl’flzi Xlnlezlnlbg(l)iwb;)na‘(imum of 11 ft
'oexten o el ; inimum o . ’ ] :
f;!u} ]m.r(hb({i;ili(:l;;Z::?{J:ﬁli?&goéﬁ l:xi:::}mum discharge heights takes only three
m, To ¢ J

P

g s. The reach of
minutes and enteils the removal fan(l 1'(;})1110?:11;§(1{1; (éf('{é):]gff:}l:; IIJ)(‘)llilb{et horeadl t}(l,e
is t listance from the ! : s 3 It, 6 in, myno
tl"“"’}l)u'(lk()t’( z}i]t;“i‘(t;nlst(f lt?lo( rearmost part of tho tr{.),ct(;; (f;];g“(tﬁ;(:lsl)l; (llbisghurge position,
i lbtb} l“g(?“g,ium discharge position and 2 ft. when in the 3 o position,
in ;0 :,\l tlho minimum discharge pqs‘ition .th_e overhe::élhisltlzuc;;:rivcem“ Nee
still ;’:‘Ttlher to tho travelling position giving the m
g u
Bt pin. the Merton Overloader. It ia
ab i standard ﬁtmenﬁ on ]

An enclosed} cab is ;11(1);3 gh:et steel and fitted with tougThﬁzet:usﬁfg;ym%l?ss
co-nstruete(lh‘?f,l 10?‘/‘3’ t}gfo operator excellent all rountgi }‘:lsll&:r.k o fining re
me]tlovl\(?, Y \l;ylzlo%'ton Overloader is the same as that.o t. (? : ol
o ight i bucket of 1 cu. yd. capuacity is available as an opton ol oxtr .
Oth " “gt,}'lt lr}lltg::in[}fnex;lés are a 6 ft. 9 in. bulldozer blade and a one pacity

1er optional o
Frane hook attachment. t turn or slew, it shuttles backwurds
. ror ler of course, does not tu ' ' o prurds
n l'f};o ti\fglst?r?nos\ti;li(gﬁtolino between stockpile and lorry. The power
and forw t
P 3 iecsel engine. . . t0 loadi
Foroon Major e cle fgrom loading the bucket to d1bchar%mgtfi‘ilbg;lc{kw(;rgs ;,I,lg
an BB o e i S
o & diston . 1s. is clai A
:t})lrwa.rds o (fhsmgget%fe?;:(l;‘ gfygrrl(e ton per minute or sand from a stockpile at thy
6 quarry face

rate of 5 cu. yd. in 2} minutes.
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Mexphalte

enormous and frankly incalculable.

The amount of traffic which can pass
over a road made with Mexphalte or Shelspra is
lasts and lasts and lasts and so does

Shelspra
BURMAH-SHELL FOR BETTER ROADS.......
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USE ALWAYS INDIAN ROAD TAR

FROM INDIAN COAL MINE

vii

“\THROUGH
INDIAN
CHEMICAL INDUSTRY >
WITH INDIAN CAPITAL AND LABOUR

TO INDIAN ROAD <

RICH in the history of two vividly different eras, Old and New Delhi provide a

wonderful contrast between past and present. Moghul civilization is perpetuated
in the splendour of the Kutub Minar, Jama Masjid and the Red Fort; while the

Central Secretariat, Parliament House and Rashtrapati Bhavan reflect the graceful

simplicity of modern architecture.

Proud of their magnificent heritage, Delhi motorists have a
lively respect for progress. That’s why they appreciate the virtues of
Double-Powered MOBILGAS, and make it a point to look for the

Flying Red Horse — honouring a tradition among progressive motorists

throughout the world.

o 2
v

STANDARD-VACUUM OIL COMPANY

(The Liobility of the Members of the Company is Limited)

vam

2" TARCRETE WORK IN PROGRESS

AND HELP THE NATION
AL ECONOMY
BENGAL CHEMICAL & PHAR
%4, Chittaranjan Ave:ﬁ:fucl;llcc:ﬁ:t:v, ORKs L1D.



AND
1000s -
OF MILES
OF INDIAN
ROADS

have been

MUSI BRIDGE

su rfaced with

BRAITHWAITE & CO.

(INDIA) LIMITED
HIVDE ROAD, KIDDERPORE, CALCUTTA.

SHALIMAR TAR PRODUCTS (1935) LTD.

¢, LYONS RANGE CALCUTTA,




t
Most Protitable Bituminous Plan
in the 33 TPH Range...

the Barber.Greene
model 840 |

| Jonpgt

Ao

18-35 TONs PER HOUR . .. of

cold, intermediate or highegt type
hot mixes,

r
BIG BEN... |

M3
SOLVES YOUR HEAVY LOAD~CARRYING PROBLE

An addition to thc heavyEr{ffd-cag;:-gat&ng %
i 8!G B . %

Gradation Control

Model 863 Gradation Control Unit
Separates up to four aggregate
sizes. Automatically feeds correct
Proportion of each size,

Fast Job to

equipments. .. is \ 4
inq many territories, including Australia, '
the Middle East and India is Thornycroft's
sturdy and relisble BIG BEN, famed for

E?\\

. » / WHEN SEEN
its heavy Joad carrying capacity. %
jOb Transport Powered with the Thornycroft 11.3 )itre' N % IN OPERATION,..
Allunitsaremountedonpneumatic- 155 b.h.p. oil engine, "BIG BEN" is available % YOU KNOW
tired semi-trailers . . . reducing in a variety of body styles. % ITS WORTH!
travel time...adding extra pro-

Single machine capacity for a gross ve.hic)e weight
of 47,000 Ibs or as a tractor-trailer with a gross
vehicle train weight up to 89,600 Ibs.

ductive daystothe 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,
t

write for full information

7
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TRACTOR & EQUIPMENT CORPO!:A‘:lON LIMITED
P. O, BOX 1279, NEW DEL
0X (BUCKWELL-INDIA } LIMIT
TRACTORS {(INDIA) LIMITED  LARSEM & TOUBRO LIMITED  WILLC P‘D.(BDX KWELLINDIA )

P.O.20X 13, BOMBAY W COLONY, JAIPUR 76
£.0.80X m, C“CUO“ " P.O.BOX 5247, MADRAS NE
P.O.BOX 85, LUCKROW -

DISTRIBUYORS Of BARBCR-GALENE py
BARBER-GRe¢|
RARBER-GREENE OLDING company

VoUCTS MANUFACTURED aY:

NE COMPANY, LUL{TT LUNOIS, U,5.4.
- VD, ENGlanp .

BARBER-GREENE CANADA, LT0., CANADA



For
PILING o
FOUNDATIONS

(A

AV oo

3
g

Consult :

S|MP|.E)( GONGRETE PILES (INDIA) LTD

MADRAS

Concrete Roads

GIVE LONGEST SERVICE AT LOWEST COST

Concrete roads have 3 notable
seryice fQCO"d the WDY)d ovet.

They provide more economically
the strength and stamind which

arc needed in our projected high-

ways and cural roads designed
1o serve the vastly increased

eraffic of the futvre.

CONCRETE ROADS
v cost lews to build than any

E other road of equdl load-

<arrying capacity

" cost fess (O maintain
v give loag years of service
" pravide better vistbility
[

ensure greater safety

Lum Dum-jessore Road (completed 1931)

THE ASSOCIATED CEMENT €0s. LTD.

cq.mhnau_mnub-uy;m Road (completed 1948)

N
M““““ co. oF Nt
SISTA'S M8




Xiv

———

Bombay

is more beautify] now !

4
Use /f/('gun( spur RC (.
Lamp Posts
ADVANTAGES OF OUR LAMP POSTS
No painting. No Naintenance cost. ‘
Look attractive. iy
Make the place ook elegant.

Pernmument durabilicy.
Erection simple and cany,

Evonomical in cost,

Supplicd from nearew t".\c\m‘\_' in Indig,
Patronised by Government

Scientitic P

& Municipalities,
TOCess usey,

Factories aj} over India & Ceylon,
other attruectiee

designs and details write {o -
THE INDIAN HUME PIPE CO., LIMITED.
CONSTRUCTION HOUSE, WIT i (e

i.
TET ROAD, BALLARD ESTATE, BOMBAY
Yelephone to. 261994 (1 Lines)

R
QS
~

P —
jes Fair, Delhi

We request the pleasure of YOur visit to Waichand 8roup Stall No, B-37 a¢ The Indian Industries .
29th October 1955 to Ist fanuary 1956,

I

I

Introducénq ..
Completely Repisod and Enlarged New Third Edition of the
Best Selling Book on Indian Engineering
—_———
INDIAN PRACTICAL

CIVIL ENGINEERS’ HANDBOOK

The Standard Every-day Referienic‘é'—Bodlz}g;?jW.D. Engineers of all Grades
The most complete work Ever Published on the Subject in India
Kiited by - p, N RHAN E:‘\V,hcltrll"?'lﬂre’l Engincer.

This book isg packed with

a vast collection of most up-to-date \vahmbllz
practical tochnieal daty tovoring the entire fiold of enginooring problet
encountered by P.W_ D, Officors ir
any othor singy

1 their daily routine works, not found u;

lo Tudian publication, Thousands of copios of t}}xs fﬂl;lw}‘;'e

hook are in dnily uge of overy grade of Engineer all over India an ;"ul
adjoming countrios who have reviewed it as an Immensely Use
and Extremely Informative Ready Reference Handbook. )

Sections on: Cjvil, Structural, Sanitary, Highways, Bridges, Irnfwt“?::

and Eloctricgl Engincering, Al condensod in about 1,400 pagos I

Uire prining) wigh over 300 Mustrations and 250 design tablos.

Cloth bound Rs. 181. (plus

postage Rs. 1]12),
ENGINEERS’ PUBLISHERS

& ADVERTISERS
Civil Lines. PATIALA (PEPSU)

e is 273 and o

dg

__The total length of the Bri

1Y}

DRI

. BAKRA

6 + 1—.90,-6") w

ing walls at each end.

— 68’

having three spans (2

abutments and w

R.C.C. piers

on
g1950-51.

Constructed in the year
GAMMON INDIA LIMITED

/ rest
Decking is of beams and slab type

over well foundations.

XV

BOMBAY-1

JHAMILT

BALLARD ESTATE

Qa.ﬂOUSE

~
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