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INDIAN ROADS CONGRESS

NOTICES AND ANNOUNCEMENTS

CONTRIBUTION OF PAPERS FOR THE NINETEENTH
SESSION OF THE INDIAN ROADS CONGRESS

The next General Session of the Indian R i
. by 'S . loads Congress 1%
likely to be held sometime in January—February 19")'%[‘ Th
exact date, place, and programme of the »

q The
b Session will
municated to Members in due course.

he com-

2. Procedure:

¢ Mcmlgers who intend to contribute Papers
on any subject connected with Highway FEngineering are reques-

ted to intimate the fact to the Secretary, Indian Roads Congress,
and to send a short synopsis of their proposed Papers as early as
possible. ‘

On receipt of acceptance of the subject matter of the Paper
the Member concerned should send his contribution to the Secre-
tary, Indian Roads Congress, complete in all respects and with
original drawings, photographs, etc., as and when ready. At
least three copies of the typescript matter should be sent, typed
(double space) on one side of good stout paper of foolscap size.

3. The complete Paper, if intended to be read at the

nineteenth Session, should preferably be submitted within
the next siX months.

From past experience it is observed that most of the Member®
send in their contributions at the last moment, when the Congress
office is busy on work connected with the Session. As it takes a
long time to get Papers printed in the Journal and as it is desir-
able that Members should have time to study Papers well in
advance of the date of the Session, it is hoped, that Mombers will
make an effort to send their contributions as and when ready.

Members may please note that Papers received late in
the year are likely to be carried over to the next year.

4. The younger engineers are particularly requested to con-

tribute Papers which, if required, will be suit i
\ ) , , abl
Indian Roads Congress office before publication, ¥ edited by the

6. {
. than one Medal in any

7
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[ . l h. \ fOll win h{edd"s are av wllable fOl

award : ()/%

Vv

(iy The Mitchell Medal e to the Indian
. antiols rood Papers coit ’ - sted to
Yo gx%g‘t\l‘?‘};:llgy,ﬁany year. Thll? has bbcl}t,i(l)lll)st\l:}&h tho
Roa eiuabc ng-u. Kc\mcm Mitchell’s connco
perp Y
Congress.

: al:
ity The Indian Roads Congress Meda

; il of the Indian
X s consl d by the Counct
{‘{01‘ dl)aléirr?gr;::it)dgﬁ of aydecidedly more than average
oads
. merit.

K

i award more
) i : erved the right to a.war.
Tho Gone h;z:r Z?:o withhold the award of & Medal

igni ~ All Members 2re
in any Year without @ssigning any reason

cligible for the award of the Medals.

. e ndeal
i ' ,ontribution of Yechnica
'8 egulations for the con TNTY
| . Rx‘glz;u:b l}\%v;r?\;f Medals are pubhshed on page
dapers al A



II. RULES AND REGULATIONS FOR THE
CONTRIBUTION OF TECHNICAL PAPERS AND
THE AWARD OF ME

DALS
1.

The following Moedals are available for award
(i) The Mitchel Medal :
This is a bronge medal 10 be yw:
ally good Papers contributed g th
ANy year.  This hay heen insti
Mitchell’s connection with the T

wrded annually for ¢

¢ Indian Roads o
tuted to

xeeption-
ngregs in
: perpetuate Nir Kenneth
ndian Roadg Congress.

(<) The Indian Roads Congress Medal :

This is. also a bronze medal to be awardeq annually for
Papers considered by the Council of the 1ng

be of a decidedly

ian Roads Congress to
nore than AVerage merit,

2. PROCEDURF, FOR CONTRIBUTION OF TECHNICAL
PAPERS :

2.1 Our brocedure in the

bast had been to invige Members
to contribute Papers a fow months before the holding of the

General  Sessiong of the Indian Roads Congress, (g receipt, the
accepted Papers were circulated in advance to Members for prior
study a month  or o before the  date fixed for discussion. hig
procedure resulted in ghe receipt of a large number of P

2t one time and editing and printing had often to ]
hurriedly.  Algo Members

¢ done very
often found thag one
give them sufficient $ime t

month did not
0 study all the Papers hefore the dis-
cussion at the Congress Session.

apers all

2.2, 1t has, therefore, been Je
Members should be

cided by the Council that
invited, to contribute technical Papoers
throughout the year, as and when they are ready, and that the
accepted  Papers should b published in the Journals of g0
Society which, it is hoped, will be issued quarterly in future.

2.3. The Council

considers that this will give  Membops
more time to study the Papers and will also facilitate edit;
printing. A record of the discussion and the commenty
by correspondence will be published with the
the Journal issued afte

received
Author's o
r the General Session,

eplies in
2.4, 1t will be realized that it w
effect to t}

' Ul only be Possibl
18 new  scheme if Member
makes this special

e to give
8 Co-operate. e Council
appeal to members to contribyte Papers for
discussion throughout the year at their convenien e,

9
JAPERS
seHNICAT. PA
CoNTRIBUTION OF TrCUN
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to the Indian
. tribute Papers 1 Engi-
s intending to con with Highway
B on any subject O tions to the Secretary
Roads Congress 0 d to send their contrl aiting for a specid
neering are I‘equtfﬁ‘m are ready without Wi
ese ¢
as and when
invitation.

: ) cil.
te with the Council
Papers res he Council

. ance of the Pa through the .

3.3. Final acc:(?tavoid diﬂapp01ntmenteqsive - mber being
In order, howffveg,Pwpers owing to an{,h:):-cr(;&ﬂon’ it is requesti((l)
having to rejec " ;ubiec'ﬁ or for apy o er Sould intimate

. \di per i close
written o her i tending t0 write 3 . to write an(} en
that a3 Meml{ler ﬂllt{’i"'(’t on which he w%:swin then be informed
the Secretary tiqeo-f the proposed Paper.

t s nOpS b 1.

(:‘v;lgg}icr ﬁis offer can be acceptec

. ijsh any Paper in
il reserve the right 0 p:l?llilshed iyn abstract
3.4. The Counclct When a Paper 18 ﬁt py the Author will
the form of an a'l’.sttaraéol;y of the Paper &E-{im and made availa-
form the man}‘:sclrr:gi&n Roads Congregsrq i .
to the X mbers.
ll))(laeaggegxs;ection by interested Mo

> s from no?‘
« il have decided bh’."tl- Iegpirnowledge will
3.5. The Counel AN, o have specia "ill carry honorary
Members who are expeel‘ tance of the Papclc‘)vvi"éed there are good
be welcome andhacglﬁhor for the year.p}‘n the Congress as an
members{lﬁptfotlilz Zontribllhor cannot joi
reasons tha

m . mbers,
ordinary yember h expressed the opinion that Me
y ' 11 have
3.6. The Councl

in
‘huti ers, should bear

h bjects for contnbutmgd g:gl % ore to be learnt
when choofsmtg t?l‘;b]there is often a gOO

mind the fac

1ccess.
from failures than from st

. g d nce Of
f 11 W].ng lIIStvI llCtlons are f()l‘ b}le uias
4 1. [he ol10
b’. l(l be by ed on one S]de Of gOOd Stout
P

ing being used and
double spacing 1d be
paper o’;’ foolsr?;ﬁ S(l‘?g% less than 2 inches) shoul
an ample ma
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B, ILLUSTRATIONS
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5.1,

i

Illustmtiom f

assey, riz,
Line drawi
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no use for
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reproductig
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6. BRIDGE DETAILS
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' any bridge work actua
. ibuting Papers on any 4 follow.
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ing details.
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RuLes AND REGULATIONS FOR

d. The cost per square foot of the elevation area com-
prised by the formation level and the bottom of the
foundations ; and

C.

The ratio of the total cost of the substructure to the

cost of those parts of the superstructure as are
subject to variation with variation of span.

7. UNITS

7.1, Members ave particularly requested to use the standard
units of weight, measure, and cost given below

STANDARD UNITS OF WEIGHT AND MEASURE

Description of work Units to be adopted.

i

1.

Road material such as metal

gravel or moorum, sand 100 cu. ft.
2. Binder in surface dressing

and grout 1b per 100 sq. ft.
3.

Binder in premix, carpets, Ib per cu. ft. of aggregate.
ete.
4, Cement By weight and

not by
voiume.

Water Cement ratio ...gallons of water per
cu. ft. of cement
(assumed as 90 Ih)

In Indian Standard cur-
rency (Rupees, etc.)

6. Cost and Rates

8. FORMULAFE
Mathematical formulae should be dy
hand and not set out with the type

9. ABBREVIATIONS
The use of abbreviations shoul
6'-2" x 3'-3" should be writt(:n %% oot -
3 inches.  Similarly 225¢ (.
degrees centigrade, and so on

10.

8.1.

awn carefully by
writer.

9.1,

avoided. For
6 feet 2 inches by 3 feet
should be written as 295

ITALICS AND: EMPHASIS

Qn)y t'hose words and phrases which
in italics should be underlined.

10.1.

are to be printed

ClONTRLIBUTLIO

11.1. When div

numbers and letter
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111, PROCEDURE REGARDING THE DISCUSSION 01‘:
PAPERS AT THE ANNUAL SESSIONS OF THE
INDIAN ROADS CONGRESS
1.

The order in which Papers will be taken up for discussion
will be decided by the Council and intimated to members attend-
ing the Session.

2. Kvery Chairman presiding ab the discussion of a Paper
will beintroduced to the andience in uppropriate terms. Similarly,
the Chairman will introduce the Author and will call upon him to
present his Paper for discussion. (The Paper will be taken as
read.) Introductory remarks shall not ordinarily take more than
10 minutes and, unless the Author had something new to- say

which came to his nobice since the submission of his Paper, the
introduction should be limited to 250 words,

tion, the Paper will be open to discussion.
3.

After the introduc-

Po facilitate the conduct of business and the fixation of
time for various sittings and individual Papers, those desirous 0
raising questions or offering comments at the meeting should
inform the Secretary well in advance (ut least 24 hours before the
meeting) about the Papers on which they would like to speak fmd
the time they would take. 'Those who have not given the rcquu-ed
intimation to the Secretary may, at the discretion of the Chairman
be allowed to take part in the discussion if time permits and
after those who have intimated their intention to speak in
advance have spoken.

4. A copy of or the nature of the comments which a mewmber
intends to make should be sent in advance to the Author of the
Paper and a copy endorsed to the Secretary.

5. 1f the comments are likely to take more than ten minutes
or if they involve lengthy mathematical matter or diagrams, it
would be desirable to send a copy of these to the Secretary at
least 2 weeks before the date of the meeting s0 as to enable him
to have them printed and circulated to all members attending the
meeting before the discussion on the Paper takes place.

These
comments may, st the discretion of the Chairman, be tauken as

read and the members making them will thus only he vequired to
explain generally the nature of his comments.

: ‘ | ) The Author will,
if possible, reply at the meebing as if the comments had heen
made orally.

6. Members who do not want to

of any issues arising out of the dis

peak but want clarification
cussion or >
remarks of the Author should e introductory

write  out their queries on

oy OXN TAPERR
P DiseTsSTON O
ROCEDVRE woRr DISCTE

yOs
- ded for the purt a to
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e (Comment s ’
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IV. LIBRARY

L. Information and books on loan from the libraries of the
Consulting Engineer (Road Development) and the Indian Roads
Congress are available to Members of the Indian Roads Congress
and can, on application, be had of the Secretary, Indian Roads
Congress, New Delhi under the following arrangements

For Members of the Indian Roads Congress who
are in the service of the Central or State Govern-
ments,

(a)

Specifically named books or literature in response
to enquiries on technical subjects will be sent o
officers of the rank of Executive Engineer ang above.
Others should apply through their Executive Engi-
neers or officers of equivalent rank. ’
For members of the Indian
are not in the service of t

Roads Congress who
Governments.

he Central or State

Application for specifically
as enquiries for literature
should clearly state the
correct postal
the book.

named books as well
on technical subjects
Member’s roll number, his
address, and the title and author of

2. The library is intended prim
source of information from which 4
Congress, is enabled to answer enqt

3. Books are loaned for re
tinuous use. The library canno

the necessity of purchasing book
periods of time.

arily for reference. It is the

he Secretary, Indian Roads
niries addressed to him.

ference only and not for con-
t be expected to reliove officers of
8 required constantly or for long

4. Ordinarily not more than tw
time, but in special cases a larger nu
discretion of the Secretary.

5.

0 books wil} be issued at o
mber may he issued at the

The following rules wiil be strictly enforced .
(a) Books are issued for one month
If & book i

tary, Indian Roads
renewal before the due date of return.
ay then be re-issueq

for another month
NOTE: ANl Members of the i

subscription for more than 00

The book m

T . .
Indian Roads Congress, not, in arrears of
days, are entitled to borrow hooks,

6.

(b)

(d)
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V. NEW ADMISSIONS

LIST OF MEMBERS OF THE INDIAN ROADS (ONGRESS
ENROLLED FROM 28-3--1953 1O 3—11--1953

Roll
No,

Nerial

No Nanee

Addyess

1358 1755 T, ¢, Agarwal

1358 1736 Prom Chand Jain

1360 1757 S. Rajendran

1361 1758 ¢, 8. Jain

1362 1750 AL Padhi

1363 1760 M. T. Narasimhan

1364 1761 G, C. Pant

1365 1762 D. N. Mishra
1366 1763 K. R. Nagarajo Rao

1367 1764 Jagmohan Malthotra

1368 1765

1364 1766 M. K. Prabhu

1370 1767 N. I. Rana

1371 1768

~

i. Chalapati Rao

A, Rangaswamy Tyor

Assistant ¥ingineer, Contral P.W.1).,
87-A, Colaba Road, BOMBAY.

Assistant Engineer, P.W.D., Nahan
Sub-Division, NAHAN. (Himachal
Pradesh).

Junior  Tongineer, Highways,
KOVILPATTE,  Tirunclveli
Distriet (Madras State).

District Engineer, Y. W, D, B & R,
RAMPUR, (U, ')

Asststant lingineer, C.W. & P. €.,
VI/15, New Capital BHUBANES-
WAR (Orissa).

Junior Engineer, . W.D,, 8/61,
T. B. P. Dainsite, P. O, HOSPET
Talug. (Madras State),

Assistant Kngineer, P.W.D.. Long
View, NAINITAL. (D)

Sub Divisional Officer, P. W, D,,
(B & R), P, O, BERHAIT, Santhal
Parganas Distriet. (Bihar.)

Assistant Fngineer, P, W. D,
Panna Sub-Division, PANNA
(Vindhya Pradesh),

N-34 < Schome. JATPUR
(Rajasthan).

Assistant lingineer, Highways,
NAGAPATTHINAM, Tanjare
Distriet (Madras State).

Agsistant Engineer, Highways,
CALICUT. (MALLABAR-Madras).

Deputy kngineer, P. W. D,
Chandra Bhavan, Takhteshwar
Piot, BHAVNAGAR.

(Saurashtra).

Special Junior Engineer, Highways
Divisional Office (Highways),
Chilakalapudi. MASULIPATAM,
Krishna District.
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New AbMissions

Neriadl Roll i
Naw

No, l Na.

—_— 1

Add pess

1372 i
372 176y Hotehand Hiranang

Momtins l‘lx:mutiva Engineer, (. D, O,
(v‘m.f'u] Water & Power Con-

_ _ mission, NEW DELH

IR EE T VAT M€ Turklia ;

..\N,\'i_.x:t:mt Lingincer, Municipal fn-
wineer's Oflice, Crater, ADEN,
W .- Arabia,
S Krist ;
Fanappi Surveyor Assistant (M.1.8.), Co.
Shei M, K. Subba Rao, 13-7/125
1975 137 - Lodi Colony, NEW DILHI-3.
= MG ¢
supta Assistant Engincer, Clo.
Sri Basant Lal, Mithapore,
PATNA, (Bihar).

b
[

. Abdul Azee i
hdul Azeey Asgistant  Fugineer, (Highways),
roo, '!'Uil?l’;\'l"l‘ﬁ“. North
377 19714 WL P, sil )
PO Sinha District Engineer, (jo. Special
Officer & Inspector of Local
S . Works, PATNA, Bihar
37 3 TP, Selve |
Selvam Ronds Engineer, Clo. Messrs,
Standard \'a}cuum Oil Company
United Indian Building, Post '
Box No, 115, Eeplanade
. MADRAS-1. '
R 3 LG Pring i
Prinja Noglunu.l Engincer, The Coucrete
Association of Indja. lC.\hibili
Rowl, PATNA, o

VI. DEATHS

~_ The Council ha : .
following deaths : Vo received with regret intimations of the

Seriall Roll
No. | No, Name
Address
i ——
1 775 Anand Kumar A

Regional Lngineer, Tho Conerete
Associntion of fndia
3

- BANGALORE
2 535 U. 8. R { .
arasundaran Supoerintending Engincer, p W.1
TANJORE. (South Indiy), >

3 1004 A N. Ca i
nguli Chartered  Engincer 7

Sublins  Road, |
L. 0., HOOGH]

ot N(‘/t(ljc(;
UTTARPARA

ADDRESSES WANTED 21

Seriall Roll

HLY. (Weut Bengal),

Neame Adldress

No, \ No.

Ioxecubtive Engineer, Mallick Villa,
Crand Trunk Road, BURDWAN,
(West Bengal).

{ a3 b, N. Mallick

5 1Y AL G Mitra Assistant Engineer, W & B Doptt.,
Bengal, 6. Sura First  Lane,

CALCUTTA-10,

(Y R Y . Gl Bhato Deputy Secretary tu the Govern-
ment of  Bombay, P. Ww. D,
BOMBAY-L,

Vil. ADDRESSES WANTED

Communications  addressod to the following members  have been
Leinrned unelaimed by the Post Office. Members able to give information
regarding the  present address of any of them  are requested Lo forward
purtivulars to Seeretary, Indjan Roads Congress.

Nevial] Roll . Address
No. No. Nane | Address
[ R R B Banerji, 5, K, Assistant  Kxecutive Kngineer,
Assam  Rail Link Project,
SEVOKLE, D, H. Railway.
2 887 Chari, T, V. R, Assistant Engineer, Puttur Sub-

Divigion, South Canara Division,
PUTTUR. (Madras State).

3 652 Guruswamy, 3. (L.M.) No. 9, Appaswami Koil Street, P. 0O,
Mylapore, MADRAS,

-+ 1253 Hasan, S, M. L Assistant Engineer, P. W. D. Ijc
Ranchi No. 3 Sub-Division,
RANCHI, Bihar,

Asphalt Sales Engincer, C/o. Caltex
(Indin) Ltd.,, P. O. No, 185,
Ballard Estate, BOMBAY.

5 1026 Hege, W. D.

6 984 Mathew, K. M. Executive Engineer, P. W. D.
Sinculam Division, MUNNAR,
(Travancoro-Cochin).

U Mohd. Aub Turab Superintending Engineer (Retired),
A/8 No. 220 Lane, Opposite Raj
Mahal Talkies, LINGAMPALLY,
Hyderabad-Deccan.

1
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ADDRESuES Wax

TED
Serial Roll i :
Now | n Neams | Paper No. 165
\’\ ’ Addpegy
SO pegay T “ A NEW METHOD OF APPLYING
nap, B ) T 2
At Bugineer, Pluning KENTLEDGE BY HYDRAULIC JACKS FOR
S U WO AL6T. Ladi 3
®O0 Ny Coleny o NEW bevag, : SINKING FOUNDATION WELLS ”
: manyal P
’ Exeeutive  Iingi
MR ‘hgineer (B & R). B
16 1395 Shar SHWERO (Upper Burma), Y
aran, Raghunaiy, Assistant Engincer, Waterwauvs Prov. G P. Nacamxar & M. P Arr
I 60 Sreel CHATBASA, Singhbhhum, (Bi}\s{,:-):
= Sreekanti $ CENTS
ih, €. K. Assistant Engineer, TIRUVANNA- CONTENTS
2 e MALAT, North Areot Distrigt. 1. *INTRODUCTION
2 35 S”‘Vﬂﬁfn\'n (v . .
. GUXN, Execeutive  Tngi i’
Ty , “nginecer, P,-W, D, 2. T i
SAHARSA, OF iy SaBarMAaTI BRIDGE
Sved Avituddin 2.1. General

Rotired  (‘hiof Engineer, 1246,
Chadesghat, High  Sehong Lane,

Abid Road Dl
DECCAR. d, HYDERABAD-

2.2.  Superstructure
2.3. Substructure

NINKING or THE WELLS

3.1. Plant and General
3.2. Adopting 4 {t 6 in. Height of Steining

3.3. PFrictional Resistance
3.4. TUsual Method of Kentledge and its
Disadvantages

Hypravric Jack ARRANGEMENT

4.1, Description .
4.2, Working of the Arrangement

4.3.  Advantages of the Method

4.4. Possible Developments

DgesioN
5.1. General

5.2. Bed Plate

5.3. Deflection of the Main Beams
5.4. Resistance Offered by Buried Anchorages

CONCLUSION

APPENDICES

Appendix I—List of Materials Required for
Applying Kentledge of 200 Tons by
Hydraulic Jack Method

Appendix IT—Cost Analysis for 200 Ton Kentledge
by Hydraulic Jacks and Sand Bags.

26
27
27
29
31
32
32
32
33
33
33
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SYNOPSIS
The Paper de

by the nse of hy«
Sabarinati
method of

s('nh(_*s S new method of sinking Youndarion wells for hridges
hydraulic jaeks which has heen suceessfudly employed at fhe
Brulgn near Dholka, Pl merits and ll(-m'vrit‘\- of the older
applying kentledge by sand bags are nlyo given, i

1. lN'l‘R()l)UCTl()N
In the course of construction of the R.(\.C i
' ‘ ons > v GG bridge across the
River S{Lb;u'mzmtl on Nadiad Kaira-Dholka, Road, the %‘\uthors were
fs‘aced With the problem of sinking wells economically and quickly.
N0 the technique af applying kentledge by hydraulic jacks was
developed and successfully used. S

2. SABARMATY BRIDGI
2.1, General.—The brid
road connecting Nadj
and is an import
road crosses the
and six miles fr

2.2, Superstructure.-—
seven spans of 70 ft

ge is situated on the major district
‘(!4(1 to Dholka in the district of Ahmedabad
im}t link between Gujarat angd Saurashtrs. The
Sabarmati river ahout cleven miles Laira
om Dholka,. tes from &

The bridge is & high leve) bridge of
and two end spans of 56 ft cach me
centre to centre of piers.

The ot measured
\ superstr is ¢
cantilever. The deck siab is carried Ién a szgi:sroofl‘;r:)sz&é?gﬁfr(:
which are supported on two main beams. The main beams
suppported on piers, have two cantilevers of 14 ft, one on either
side, with suspended spans of 42 ft ipn length resting on the
cantilevers, ’

- 2.3, Substructure.—T'he beams rest on sljdj
. ‘ —T : § ng and rocker
bearings fixed on the plers.  Tach pier consists of{, two R.C.C
columns, connected by a bra .

ce at the top, and erected : in-
drical well of 9 ft internal diameter witlFll in. tllickoi")ei:lf(i)};‘lcl:d
concrete steining founded on firm soil about 40 6 below the piy
bed. Plate I shows the details of wells and Piers. The 0
high R.C.C. cur '
wells were sunk 38 to 5

b at the 1 m
W 61t below the bed of the ):‘ttom' Phe
sinking, they were seale

h A
_ d at the bottom wi Iver.  After
plu%ﬁ filled w1§h %a.nd and finally sealed wi conerete
at the top. R.C.C. well caps :
columns rest. P3, Were provided op w}

tich the

il wag alluvial.
river bed. A beari 10n of the different strata under the
to be saf 18 capacity of five topg per sq, f me

& safe for the type of goj) on which for 10 Was 2051

the foundation rested,

| 25
e s
Kestrsper sy Hyogaviie Jaer
“ The actual
‘ < cach well. !
320 o o allowance for
ivi safe total load of 520 1 for b el
%w(llng at?;:f}()lle(i'xti01ls was 385 tons without any
oad on the mda ‘
buoyaney of the wells.

4. SINKING OF 11K WELL

- ] Y a8
a‘ J. 1 f “ ] ng l/(lul A
‘ .
J l i ‘a”t 3nd (;el\e' l C 0lIOW1 o 5 ]()“t W
u “Jd mn ﬁlnkll]g \V(‘,n5

ydeers, a concrete

Two boilers, two steam winches, thl;CU f(Lmlk(])%:gs’derricks for

; lw‘o : - 'cht’e vibrator, six pairs of o? T ong i the o,

mlx‘clrz Ne six pairs of 40 ft long derricks Olt, Six gl o be

e, Shisels an sundry equipment. i e ere
., chisels and other su : o those, §

b i ninking ot & R four wells were
taken in hand for si B e e othor wero
. P Y rabbi y rgoing opera
e (;lXIf):)roflurther grabbing 101 d}mgdecl)fgo;hg klentledge,
being prepared 1 loading and unloadin o ledge

‘ ' ot the ne i steining, ¢ ,
i llEFS de(‘:?;\tg:ézi%g of the next portion of the s
chiselling,
cte.

ining.— is not
| 4 fo b Height ° §te':m§iﬁic]ﬁ1tics met
e AdQPElng‘ here at length the Vi]-ll()l\l‘.nq ol ver-
i“tm“l@d_to d‘3©\1§51 ing of the wells zm.n(l .tho mf“a, lcct,ed bo e
with during the sin (11115)‘“*1 1 o sinking, w.m{)efom with the
appli thl?m. ofol?(}gtfcxjgle( in the usual manner
(:1})0!3::?1\3:9 evolved, ix given.

ini for a
. il up steining 0% o
,onvenjent o build he steining

1t was fo}md‘nth;u‘;;;u After this he]gh.fngf,hsrléi ft 6 in.
height of 4 ft 6 l;\. t(he ground or island 10Ve]1’ ‘vt was concreted
was sunk down(,r(?ted Thus a well of 54 lf(ti }iil‘ive hoen convenient
height was conc tages. Indeed, it wou d at a time
and sunk in |b::§l\rre 1?2?!31“ of the stcim{l ¢ tczilzilcff)le it was not
to have a ld “h the tools and the plan (1 . only 50

g b A o es Were
but m pld:(z'tll({(: 1‘:)121) so. The 'tw"“mb.lo de”f}k g? %:bout 32 feet.
found I)Oh"s‘lb\bb' rer vrab had o chain .1ené,‘ GoVe the ground, and
ft long. %é‘f o atn, grab, well steining above 16 B, it was
Allowing tor s 888 0 © T ' free movement o ncrete

. " ace 101 . to he co
a sufficient Woil-\lnf:‘; ?;,Is)eL the height of the b?emmgbove the ground
not possible to muer o small height of stemm%s had a tendency
at a time. \ Mozﬁzzérticulal‘ly because tiili(i];ve
‘,11‘ ] ¢ l) »

}of)vgilltw(?:r(i:; the earlier stages of the si

. lying kent-
. —The uneed for app ara-
; Resistance.,— . ided for a comp
led 33‘1‘03?23332?313’ because the fle-Slén“})}fioc‘;xldmeant very muchf
edge a N .ag of the steinin in the area was o
tively small tj}tu()k';‘l](;(s‘sleﬂ»d for metal and ‘san(in:gmy 1 the use of
reduce&l wc;gg,\liundrerd miles and therefmre eicb was feared that a
the order of ecessary. Moreover, 1., ation of the
operation

T nﬁ#ﬁ::éz O‘;Ia;eil:)ing might prevent effective ol

large thic

¢
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hetween them.  The grab had to work on the well with the dead
toad on and therefore it was very inconvenient to pub a volu-
minous Joad which reduced the working space for the grab.

() To accommodate 4,300 cu. ft. of sand in a limited space
ncant piling up sand bags to s height of about 12 ft and so there
was danger of a sudden collapse of the load from sudden sinking
of the well steining.

A heap of sand bags about 12 ft high raised the position
of the centre of gravity of the whole system considerably.
This was very dangerous in view of the possibility of the
well tilting either due to blowing in or uneven grabbing or meet-
ing an obstacle. It was, therefore, found necessary to shift the
load from side to side cach time there was a little tilting.

(¢} The most serious disadvantage of this method of apply-
ing kentledge was the time factor. As no mechanical devices
were available, loading a well with 4,300 cu.ft. of sand in a limited
space each time took about two days. When the 4 ft 6 in. height
of the well steining was sunk down to the ground level, at least
oue day was required to unload the 4,300 cu. ft. of sand from the
well before further concreting of the steining could be done. Thus
three days were wasted during the sinking of every 4 ft 6 in,
height of the steining.  As mentioned carlier, the 54 ft well was
built in twelve stages. Fven assuming that no appreciable kent.
ledge was required for the first three and that half the kentledge
was used for the next four stages, the total working time wasted
on eackh such well would be about 21 days. As the grabs and
other machinery could not be kept idle, these had to be ghifted
from well to well several times during that period, causing waste
of energy and money.

4, HYDRAULIC JACK ARRANGEMENT

4.1. Description.—Being  confronted with the above
mentioned difficulties in the application of the kentledge, tho
Authors devised and developed a method of applying kentledge
by hydraulic jacks. Plate IIT shows the arrangement for applying
kentledge up to a maximum of 200 tons. Four R. 8. joists, each
24 in. by 74 in. and 30 {t long, were laid horizontally in pairs
across the well, thus forming two main beams. The clear distance
between the beams, viz., 7 ft was just sufficient for the free
working of the grab. The beams were in no way connected to
the well, being independently supported at their ends by four
columns each made of two 2, 8. joists, 4 in. by 13 in. and 6 ft
long., The columuns rested on cross R. S. joists of the same
section laid horizontally on the ground. Each of the two main
beams supported six suspenders, three on either side of the well
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as shown in Plate I Bach suspender was made in three
pieces.  The outer two picces were made of IV ine diameter hars
bent to Usshape.  The cenbral picce wax w serew coupling connec-
ting the two U-shaped picces. At their lower ends the suspenders
were connected to the cross 1. S. joists placed in pits.  Over  the
cross R, R, joists were place

d bullies and the whole SPACC Was
then filled up with carth op sand,

The buried R, S. joists served
as good anchorages for the lower ends of the suspenders, 1§
would be observed from the above description that the height of
the columns being six feet, the lower flanges of the main beams
were also at o height of six feet above ground level, while the
height of the steining of the well was four feet and six inches.
Thus there was a cloar gap of 18 in. between the top of the
steining and the bottom of the main beams.  This gap accommo-

dated the four hydraulic jacks placed at points A B, (! and D
(see Plate 117) jack being 50 tons,

. The capacity of caclh
the total kentledge that could be applied was 200 tons. To
distribute the load applied by each jack on a wide area of the top of
the well steining a base plate was put under each jack., An angle
iron guide frame was atbached to the main girder above cach
jack to accommodate the several packing pieces that were added,
one after the other, as the well sank. The guide framey could be
lifted or lowered and kept at any desired level, depending upon
the number of packing pieces, by nserting rods through the holes
pecially kept for the purpose. A list of

in the frame that were s
materials required for applying a kentledve of 200 tons by
Is given in 4 ppendic 1.

Hydraulic Jack Method

Photo 2 View of the wellg

being pressed by Jacks,
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Plhiota g

One more view

of the weny
acks,

being pressed by J

Photy 5.
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could be pressed only by about 5 in. at a time. For further pres-
sing, the rams of all the four jacks were lowered by releasing
pressure and then packing pieces were put one on each
ram at a time. Pumping operation was again started
and the well was sunk through a further depth of 5 inches.
The process was repeated till the 4 ft 6 in. height of the well
went down. When the packing pieces and the jacks were re-
moved, the well was ready for concreting for the next stage.
Photos 2 to 5 show the actual working of the method. Photo 2
shows kentledge arrangement for 120 tons where 24 in. by 7} in.
R.'S. joists were substituted by smaller girders welded one over
the other.

*4.3. Advantages of the Method.—The following are the
principal advantages of this method of applying kentledge. -

(2) Once the buried anchorage, the main girders and the
suspenders are ready in position, the steining can be
loaded fully in half an hour. Unloading for the erec-
tion of the centering for the next stage requires re-
moving the four jacks and the packings only. The
main girders are not required to be removed. Thus
there is a saving of time and labour.

(b) The kentledge does not suffer from the disadvantages
of a high centre of gravity.

(e) Any tendency of the well to tilt can be easily corrected
immediately it is observed by suitably varying jack
pressures. .

(d) There can be no accidents due to kentledge collapsing
from a height.

(e) Only four persons are required for pressing the well,
1f uniform pressure in all the jacks is desired, they can
be interconnected by means of a high pressure tubing
and then only one man can.operate the jacks.

(f) The load applied through the jacks is never more than
necessary forsinking. If the pressures in the cylinders
of the jacks are measured with the help of pressure
gauges, the exact loads required for sinking can be
calculated for the purposes of experiments and investi-
gation.
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5. DESIGN
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was found to be vy
. . eIy success .
With which the whol, a.rra:;:gll and economical and the case

Very encouraging to the Authorg ent could be worked was really

A(]KN()\\'LE])GMENTS
Thanks are 2
b the él s f.rc duq to the Fxecutive Engineer, Shri M. D
S G Rlljijeltl};tcrx(llrlg Engincers, Khan B ' .

B Fati, and to the Chief E

t{er and Shri U. N Mahid10 e

¢ new n%ethod. The bridge was desig
- . B. Joshi and Co., Engin

. Kale
ahadur Bulsara, u.nbd,

gineers, Shri M. L. Champhe-
t given in using
ned and constructed by
eers and Contractors of

KenTLEDGE BY HyDRAULIC JACKS 35
APPENDIX 1.

List of material required for applying kentledge of 200 tons

by Hydraulic Jack method.

(1) TFour hydrautlic jacks, each of 50 ton eapacity.
(2) R.S. Joists, four nos 24 in. x 7} in. x 30 in.
(3) R. 8. Joists, 12 nos 10 in. X'6 in. and 22 feet long.

(4) Twelve nos. of U-shaped hangers for the top beams, pre-
pared out of 14 inch diam. mild steel bars.

* (6) Twelve nos. of inverted hangera connecting the
anchorage joists and the couplings prepared out of
14 in. diam. mild steel bars.

(6) Couplings 12 nos. each strong enough to take a load of
17 tons.

(7) 24 oft. 3in.x 3 in. angle iron for cleats on the main
beams.

(8) 3in.x3in. Angle iron, about 60 rft. for preparing
guides for packings.

(9) Mild steel Bed plates for jacks 4 nos. 10 in. X 18in. x § in.

(10) Packing pieces of timber three to five inch thick.
(11) Bullies.

(12) Pressure tubing about 30 feet long it all the four jacks
are to be inter-connected.
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Cost analysis for 200 ton kentledge by sand bags 3
Yacks.
Kentledge by Sand Bags \“'“"“g()

s @
(1) Carrying, lifting and stacking sand (“(‘\’\" Re 4
4,500 cu. it. i.e. 200 tons at Qs 2| per 1OV RS

{2) Unloading 4500 cu it. of sand at Re 1/~ P \ ‘{,3"35

“otiv
Tolt oad'
o and WL a8
100 cu. {t. on an average for ench well loading :u on ¥ 45
ing operations are reguired to bo performed” s 9
These would cost Rs 7% 135 190
Add depreciation charges for sand bags Rs -
or wooden boxes for stacking sand s 1000
Total kentledge charges for each well o Omﬁt
Note:—The depreciation or hire charges for R ;’b;,mr\ fo
have not been taken into account as these are common ;
both the methods of applying kentledge. \
Kentledge by Hydraulic Jacks
Tnitial Expenses for each well: )
(1) Labour charges for excavating the anchorago R o4
pits, 3200 cu. it. @ Bs 2/-por 100 cu. {t.
{2) Labour for fixing the anchorages cte. R 18
30 coolies at Rs 18/~
{3) Hire charges for jacks, say at the rate of R8s 100
4 per cent cost of the jacks for cach well
{4) Depreciation charges for hangoers, timber R 260

planks, bullies eto., say

Running Expenses

(Four coolies for loading and unloading the
jacks during and after each stage of sinking

the well for seven operations. 28 coolics at Re 42
Bs 1/8/~ per day.) Ty
Rs 00

Total kentledge charges for each well 1y
. cb
Note:—The cost of loading by sand bags increases d\fgd i8
a8 the load. Butthe cost when the hydraulic jack “,‘et yefora
used is not materially affected if the load is increased. 'The
for higher loads the jack method is more economieal.
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SYNOPSIS

The Paper deseribes the proceduroe to be followed in aligning & motorable
road in hilly or mountainous country. The various field operations from the
initintion of a proposal upto tho completion of the dotailed survey are
described. Details of the porsonnel and equipment necessary for each of
the operations, the information and data to be collected for the prepara-
tion of the project estimates and reports, and of the ‘marks’ to be left in
the field, arc given. The progress of field work that can be expected and
costs under conditions in Assam are included.

1. INTRODUCTION

. 1.1, This Paper describes the details of the practice followed
in Assam in regard to the location of hill roads and is placed
before the Indian Roads Congress in the hope that during the
discussion the special merits of this and other practices in various
parts of the country will be brought out and placed on record for
reference by the professjon.
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1.2. Thel i ¢
ocation (as also construction) of roads in hilly and

n’lountﬂlinolls cou y € l d l fﬁ 1t l ()l
ntr pl‘BS > ems 1A ( cu 1 C
f W . nts )I‘Obl ms ar i .Ies W ].H;
or 8 ])C(,l(‘»l gcare, il,(t»cntlol\ ﬂ:“d enginem ing Sk;l l
11,

1.3. The aim sh
' ould be t .
the ; . o establish tl i
most economical line of comm\micn.tiof l()’:":vlve::t,l sl;}()rtgﬁ und
> e obliga-

tory points, in consi i
> deration of .
country and traffic needs of the Mcshserglggswal featurcs of the

1.4. "The principle whi
' . » ple which the Engi
o ne ‘ngineer st i i
;s; t;a;gt a,llgndthle ‘IOJ.d that the vehicles coul(; t\;;);\‘rdlbe?'r in mind
in sato v, ;ml that ‘the e:gpenditure of motive owe With easo and
car of the vehicle will be reduced to the ginie::luagmld tkle S the
. 30 the

cost of construction and i
o eiblo d maintenance of the road should be as low

1.5. The econom ;
. y of motive ; .
maint ‘2 achiev power (ie. ru
infruciggnce)- is achieved by having easy( grade;mmg costs and
n pos‘zibllzasbn:es and falls, and by following a i *:“d_ avoiding
D st gi\:een obligatory points enroute. Althi(:l hhn.e as far
where it is es ) :J.nce is an important factor, it has tgb direothoss,
gradientqkange&) 1a£leté)o.((ilo SO }11n order to obta’;in easy gur(\}f Sz'cnﬁced
' id prohibitive cut i ature and
governs " s or fills. X
curva.tzrethgo;pcein‘ymd dlg.aé('i capacity of vehic]?ag1 em(:)g:: (H:mt
; v additional length . an
easier gradients or avoidi gth allowed in attaini
justified. Power ex iding unnecessary climbs i aining
g pended in a climb, whi imbs s awmpl
18 H mb, w Yy
a loss which reckoned over time Ca.nhllfeh 2<I>11;1r(’1nbe avoided,
ous. It is,

therefore, generall
t re, Y a sou icy i
increasing the length id policy t0 avold steep gradients by

. ol of t} o1
economical limits. e route  within reasonable and
d

2. T
ERMINAL AND OBLIGATORY POINTS AND T
SELECTION OF ROUTE o

2.1. Decisions regardi
olocrio g garding the constructio
admini:trg,i.i\(r)ghfigorg points enroute are usﬁxglfla road 2hd the
nancial authorities ha.vingy rr:;g?ed t;y the
rd to the

administrative and nomic n

eco eeds of the

of developing it. ! t region or the nec 'ty
essit

2.2. The Engi )
locatin 1tz )g neer’s part mainly lies in findj
route sgl:c:(\:(llti‘l)tlfmr:t:lge bo mect the Sgeci;”ﬁil 1? hr-]dmg out and
view point of econ0n§ y should ordinarily bhe itlllulrement. The
deviations from t;echni%:lallah(e1 fteC}}“iC&I fea.sibilitye ll))eSt from the
conflicting interests havept(r) G{;Zlorn are forced wh,enu;' :‘&meﬁimei
cconciled mber 0

+ The engineer in

charge should frecly and holdly
bringing out the
alternatives and
administrative and financinl au

the service required, 1.e.,
the road will have to earry, as also on the funds w

made available for the project.

o
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sbate and record his  views
comparative merits and limitations of various
make his own rocommendation to guide the
thortties in taking decisions,

3 STAN DARDS

31, 'The standards to be applied in the project depend on
on the nature and volume of traffic that
hich can.be

3.2 Gradients
TMPORTANT i Roavs

RULING LIMITING PXCEPTIONAL

1 in 20 1 in 1D 1 oin 12¢

Minor HiLL ROADS

(lass 11 1 in 17 1 in 15 1 in 124
(Motor Road’)
(ags 117 1 in D 1in 12 1 in Lot

(Jeep Roads)
1 or short lengths et cxreeding aun {1t per mile.

3.3. Long stretches of gradients ¢hould be geparated by
mmp:u':mtively casjer grades or level lengths. Also the total
rise or fall should not excecd 250 ft per mile in case of important
ronds and 300 ft. per mile for other roads 10 hills.

3.4, Width of Formation. In the first phase of the work,
the width of formation may be kept as 10 to 12 ft with temporary.
hridges and culverts constructed out of cheap lpczﬂ materm\s.
The surface may bhe kopt kutcha if the rainfall 18 1@*.«5 than 50
inches per year, and stabilized with the locally available stone
or gravel if the rainfall 8 higher. In the secopd phase, the
formation may be widened to 16 ft which 18 auitable for one
Vane t'ra.fﬁc,m-'m ft, if two lanes of traffic are o be allowed:
\letalling and bridging with timber oF ateel or R (. should be
done to suit the need of trafhe.

4.5, Radii of Horizontal Curves

Dexign speed in miles per hour
Radius of curve in feet

v 10 12 15 20 30
RO30 4D 70 120 280

f)
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The minimum radius of horizo
roads in Assam is 60 feet. 'This
tional cases,

ntal curves adopted on hijll
18 reduced to 40 ft in excep-

4. INCREASE IN LENGTH QVER AIR DISTANGCE »

4.1. The increase in tength, also called “development * is
required mainly for the purpose of obtaining sa.tisfa,ct(’)r
gradients. For example, in miles 54 t0 57 of the Gauhati-Shillony
Road (National Highwa)' 40) a 3 mile length of road hasg beelt;
aligned to obtain the necessary gradient ip climbing up to the
top of a ridge whereas the shortest distance between the two end
points does not exceed one furlong.

4.2, On some of the olq and recently constructed hill roady
in Assam, Tripura and Manj

pur, this increase in length i
indicated in the Table below : & ®

Distance. Length Tnercase] APPTOX. maxi.

by air of rond - in mum & minimuyuy,
Road line in or align-' length elevation
miles  ment in' over 4y
(approx.)g miles  distance Min, Max
Per t
1. Gauhati-ShiHong cen
Road 40 63 60 180 4800
2. Shillong-Dawki
Road . 28 51 80 200 5900
3. P}‘mlban-'[‘ura Road 28 48 70 50 2200
4. Dimapur-Kohima
Road 30 46 65 300 4700
5. Mawphlong-Balat
Roafi 32 48 50 200 4500
6. Jowal-Ba.darpur
Road 46 82 80
. 1
7. Shillong-Jowai Road 2} 41 95 3088 jOOO
8. Bhagabazar-Kolasj p600
Road 26 38
9. Agartala-Assam 4 200 1500
Road 75 130 75

0 40 1100
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i harac of the
4.3.  This increasc depends mainly on th‘e td(xlamc;sr‘} cough,
L A i by ate 4 d
hills and the nature of the terrain to he ne gultlftncth,c oubive
i« increase may he assumed i )

guide, a 70 per cent increase nu y \ e i framin ough
of estimates of the cost of survey, as (}\ Ner. a ridle paih
estimates of the cost of construction.  [f, howe ‘;,S,t(() 40 or homt
. ) y V 1 18 Y 4 e «
or foogpath  exists and its length is known,
inerease over its length should do.

i ay 'ferably be
4.4 BEstimate of the cost of surveying mat..; plreerf;;:h O_; e
prepared  after the preliminary survey W‘hgéll 1¢
proposed road can be estimated more accurately.

5. REPORTS

5.1. The report should give copious }nfon.niut‘;(l)n tﬁ)}:ﬂjp t}ii
(lesigxie;' who may not be personally familiar zlt ].t lle% o the'end
should be written as the survey  progresses a-r'lf rlxodam o the end
of the work. 1t should be brief but full th‘llh() 21 quﬂ‘ic'iently main
faults of reports and notes are that they Lufel n(l) il; fciont y clear
and comprehensive on facts, and are couc! 10‘( vu,ila,%]'e e
which are not understood unless the writer is a
them,

i i 5 ary of
5.2, A well arranged report should begin “ixzh_z[w 51112111‘1 in}:lex
the conclusions and then proceed to explain the details.
should be included to facilitate reference.

ines riven in the

5.3, Reports should be prcpare}l on ’the]'hnf,‘jSXFLv‘("x]{Iilgl;lwal‘ly
Ministry of "Transpors, Roads Wing 'h”flc-alioe — flighway
Project Schemes, Recommended Practice for rej
Presentation .

6 STEPS IN ALIGNMENT

The various steps necessary in aligning a hill road are:
(a) Map Study
(b) Reconnaissance ‘
(e) Initial location or Preliminary Survev
(d)  The Detailed Survey.

7. MAP STUDY

[ Maps. One or more
. Marking the Route on Survey gmor
uligl?l'uleuts of thg proposed route should be marked on the Survey
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8. RECONNAISSANGE

S0, Reconnaissangce means inspection ab site of the princi-
pad physical characteristics of the area for assessing the feasibility
of the alignments marked on the map and for selecting one or two
rontes to be investigated subsequently in detail.  As  visual
improessions from @ distance are often deceptive and cannot .bc
depended upon in judging the physical character of an undulating
or hilly region, it is advisable to cheek the hill slopes in places by
means of simple instruments such as an Anpcroid, an Abney’s
level, or a suitable c¢linometer.

Distances may be expimated roughly by pacing or the time
taken in covering the distance.

8.2, The Party. This should consist of one experienced
locating engineer, an assistant cngineer, guide (a local headman,
forester or some one with the knowledge of the area), and a small
party of khalasis (not more than four) who should also be local
men. Additional men for the transport of camping kit, rations,

ete., are also required.

8.3, Equipment. 'Two Ancroids, a uvimomoter or Abuney's
level, a pocket prismatic compass, one 100 ft tape, a foot rule
with spirit level attached, a geologist’s hammer and magnifying
glass, note books, ete., are required.

3.4, Information to be Collected. ‘Ihe engineer iu charge
<hould cagry out the reconnaissance himself, as this preliminary
work is of the utmost importance. Copious notes should be taken
4o that a cowmprehensive report can be made to cover the
following

(i) Nature of the country, its physical features, includ-
ing population, marketing centres, farms, economic
potential, existing means of commuuications;

(ii)  Lengths of alternative routes ;

(iii) Possible grades

(iv) Nature of hill slopes

(v) Character of rivers to be crossed with important
particulars

(vi) Availability of construction materials, labour, food-
stufis, transport, camping sites, drinking water, ete.;

(vil) Quantities of carthwork involved, naturc of soils
encountered in various reaches ;
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(viil) Special features
Spe such as geology of ro
. ) ck f ions
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8.6 Progress and Cost.
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9. PRELIMINARY SURVEY
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the su.b‘loct of prelimina,brbyt(;s(lllrd;rh e
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the most suitable lo ok
survey.
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ne &]l(l l,a,klng Cross Se(7|iolls 500 to

(b) One Surveyor w
laying out the lj
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10060 ft apart with the clinometer, Abney’s level or
vhat tracer. The Surveyor directs the muharrir who
holds the stadl for his instrument.

(¢) One Muharrir, with three or four khalasis, to hold

the stoff for the surveyor, measure distances, cut
and drive the grade and chainage pegs. One khalasi
for holding one end of tape, one or two for cutting
and supplying pegs, and one for driving pegs are
usually required.

9.4, Some Rules. The line should always be traced in
the field at somewhat easier grade than the one specified as
ruling. Thus when the road is required to be aligned at a
gradient of 1 in 15, it should be tracod to a gradient of 1 in 17.
This gives the designer latitude for some deviation from the field
grade if required for making the design cconomical without

exceeding the specified ruling gradient.

Similarly when negotiating a spur or a small valley, the
grado should be kept flatter than that required for the finished

work : viz.. 1 in 17 for 1 in 15 and 1 in 22 for 1 in 20.

In locating the line during the initial layout or when carry-
ing out the detailed survey, no attempt should be made o run in
curves but the alignment <hould he a series of tangents along the
hill faces. Short tangents should be used in going round any
natural feature that will require & sharp curve in the finished
road.  The designer will adjust and shift his centre line as neces-
sary for the design of the road to the standards required.

4.5 Operation. The Assistant Engineer should walk along
the route about 200 to 300 ft ahead of the surveyor and
direct the khalasis to clear the jungle. He may, with advantage,
carry an Abney’s level for preliminary and rough work. The

width of jungle to be cleared should be 4 to 6 ft normally.

When the country is not densely wooded the clearing of
jungle may follow the work of the surveyor; removal of one or
two saplings, a few twigs or branches which came in the way or
the line of sight of the surveyor might be sufficient to enable the
surveyor to procecd forward in the initial work. It is, however,
preferable (in the opinion of the Author) to have jungle cleared
aliead of the surveyor, as it affords him a better view of the line
and the country in general and, in addition, there is less chance
of the survey pegs heing disturbed than if the clearance is done
subsequently. '
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. lh" survevor then lays ont the line along the hill fact

with his instrument  sef. at the requiced  geade,  dirocts  the
’

rxllzllt:t_"ll‘ll‘ I\\'hu holds the staft for him on the ground. The line i
o laid that the g i or C o i ong i
Mol that ,h(] fm m H,um' woponerally in side-long eutting,
nrougte cutting boing peemitted only whore o narrow  ridge 0F
projection in the hill face has to he negotinted

HILL FACE 0 '
470 & HUIOHY
JUNGLE WOOD OR
POLE WITH
CROSS Pigcd.

12'%12 0Rr 9xg’
LEVEL GROUND
GRADE PEG t'v0 1%
DIA.DRIVEN FLUSH

FIG. 2

When the stafl is pluced in the correct position on the ground,
the surveyor beckons to the muharrir to drive in the grade peg
(14 in. diameter and 9 in. long) with its top flush with the ground
at the proper place. The surveyor then chocks the grade again
and adjusts the top level of the peg if necossary.

Before this grade peg 18 driven, the hill face should be
levelled with a spade, about 12 in. square, as shown in Fig. 2 and
then a bamboo pole about 6 ft high and with a jhandi tied to it 19
fixed to indicate the position of the peg.

The muharrir then measures the distance of this grade peg
from the preceding one with the tape, calls it out to the surveyor
who records this in thoe field book., Then, he (the muharrir) drives
the chainage peg about 2 in. dia. and about 3 ft long, 2 ft into the
ground, writes on it with blue or red pencil (to be painted later)
the serial number of the peg, the chainage and gradient (rise or

fall) and proceeds ahead.

Whenever a high hill range has to be crossed, it is essential
to solect a suitable pass or saddle (which becomes an
obligatory point) and to work from the top downwards. This is
more convenient than working from bottom upwards, as in the
Intter case there is o possibility of missing the pass or saddle
eapeoially when the country is densely wooded.
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The surveyor also takes cross sections about 300 ft to 1000 ft
apart, makes notes in his field hook on :

(1) the nature and classification of woil (including rocky
outcrops, if any):

ii)

(iii)

the character of waterways and streams ;
length and nature of bridging to be provided ;

(iv) availability of building stones or other materials such
as timber, stone for road metal, gravel, sand, etc.;

(v) location of quarries :

(vi) position of rail or steamer heads, etc.

Immediately following the initial la
wide has to be cut to enable the survey staff and the inspeeting
officers to move freely. Labour required for this work is 1 to
1} coolie-day per 100 running foot on the average in ordinary
soil, costing Rs 100 to Rs 150 per mile. For steep hill faces and
rocky soils the cost may go up to Rs 250 per mile or even more,

This path should be later widened to 8 feet to facilitate detailed
survey being carried out.

yout, a footpath 14 ft

The Officer-in-charge of the survey party should prepare
a fortnightly progress chart as illustrated in Fig 3 and submit
it to the Engineer-in-charge. The chart should be diagramatic
and need not be to scale. 1t should contain suceinet but sufficient
information to enable the Engiueer-in-charge to get a good idea
of the progress of laying out, the alignment on the ground.

Longitudinal and cross sections should be plotted from the
levels taken with the clinometer and a rough estimate of the cost
of the project prepared,

Progress and Cost. The progress of laying out the alignments
depends on the nature of the country,

On the average a party
can cover about 10 miles per month. '

The initial laying out costs from Rs

include the cutting of 3 ft wide path
staff,

400 to Rg

500 i
and the b Y00 per mile

ay of the technica)

Inspection of Alignment. The al; nm
on completion of the prelimin gy E:tin:se
officer, i.e., the Superintending 1D ! p

- ‘nginecr in ch Mg
Engineer and approveq before the detaileq slfrvagb{’!.eiﬂ (;;,kt;l: &/Il)llet
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10. THE DETAILED SURVEY
1.1, The Party. -
On Aassistant Engineer for levelling
One Surveyor for the prismatic compass SrVey
LN A
One Muharrir
Ten Khalasis as under: .
With jhandis

2
With levelling staves .].
For the levelling instrument ‘3
For cutting and driving pegs :)
(‘hainmen for Mubarrir 2

S { S ¥ 1 t v Survey ar tvh(" !Jre‘
l” 2 l)]'i. miv iC C()In])aa.'s or pli\aln .t(l:bl(r SUrve) f

1 . Vl = 8 { s f ¢ ‘ [¢] ti.
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\/ 1 1 i m
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( {') 1¢ il](‘ at ever l ) f(,C Z\:n(l (/l yser h(AC ne

“:l M 7’ 1»} 3 l ] Wery ()( set ( W cCsNary

itudi ions e the same as
The chainage on longitudinal sections shouild })I‘:Lng e
hown on the alignment marked on the ground plans
sh g marked on
from the prismatic compass survey.

Stout pegs should be
ixing Bench and Peg Marks. :
i 1();;~n1{:‘x;?\%n the ground. Marks should aIS(l)fl.)c cu.tieona;r:re;
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¢ i o RN s
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possible. we Gl T
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¢ be of
The grade pegs for detailed s?irwily iﬁi)li)lél (Il):iexfzrrl&vl;li{h e o
i i ‘ t long and sho 3 th the
2in. diameter and & oo ' hould be covered with 6 in.
. rround. They sh covered S on
t(;ps ﬂl;lsil Wl:;;grlli tf}jxeir being disturbed. An (lln‘’d10.11‘,031'13};:?t o
o Oagt'- OET and about 3 ft long should be .IIV;‘I' Phout 1 it
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lf‘;’;{é’ where the indicator peg is placed. Fhlllsoyeld b; gome in
the g’;ra,de peg should the indicator peg be rer
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INFORMATION SERVICE

I. ¢« A Note on Experiments With Aecrated Concrete”
By
H. Srxper Rao,

Ministry or Transror?, (Rosns Wina)

INTRODUCTORY

Cement concrete as usually known is a heavy dense material
having eonsiderable compressive strength.  These properties have
made cement concrete a widely used material in building and
bridge construction.

But for certain purposes a material which is lighter and is a
poor conductor of heat and which has some of the properties of
concrete has been found desirable even at the wacrifice of some
compressive strength.  For such purposes engincers in the West
have developed aerated concretes and at the present time Sweden
seems to be leading in the field of produetion and use of light-
weight and aerated coneretes. In all aerated concretes the
aggregate used is very fine and to this extent, the term concrete
seems to be a misnomer. But following general practice, the
term concrete will be used in this note to mean the product made
out of a mixture of cement and fine aggregate only.

2. Experience and information about actual production of
such material in India has been lacking. The following note, it
is hoped, will arouse sufficient interest to experiment further on
the possibilities of this material and its probable uses in India.
I am glad to acknowledge the kind help, advice and co-operation
received from the Government Housing Factory, the Director,
Central Road Research Institute, and the Director, National
Physical Laboratory, in conducting the experiments.

3. The problem that confronted the Roads Wing and
which led to a rough investigation arose as follows. In the case
of a railway bridge over the river Beas, which had its rails sup-
ported on a decking of trough plates about 12 in. deep and which
was proposed to be provided with road decking, it was suggested
that the trough plates could be made to carry the road surfacing
too if the 12 in. deep troughs could be filled with a Tight-weight
conerete of sufficient strength to carry the usual road traffic
wheel loads and at the same time keep the dead weight to a
minimum. The design contemplated the use of a fill material
which had a weight of about 60 Ib per cu. ft. (against 144 Ib for

8
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ordinary toncrete) and a compressive strength of about 200—300
Ib per sq. in. on which a flexible pavement could be laid.

4. A further condition imposed was that an
ted should be capable of being

¥ process sugges-
place with unskilled labour and sh

adopted in an out-of-the-way
ould not require costly plant.
5. An analysis of literature on aerat
various methods have been used for
concrete mix and that the
main types as follows :

ed concrete showed that

producing aeration of the
se processes could be classified into two

(1) Processes in which

gas is produced by a chemical re-
action within the

mix before it sets ; and

(2) Processes in which a foa.m-producing substance iy
added to the mix to introduce and stabilise air bub-
bles.

6. The Government Housing Factor
concrete produced by a process of type (2), using Pyrene ”’ ag
the foaming agent. The foam was formed by special plant and
the concrete units were cured by autoclaving, ie., using steam gt
high pressure. Obviously this process was not reproducible in
the field. The experiments were confined to

i i powder as the chemical reagent, and one
process of the type (2) using *¢ Aphrosol F. (. 44 the foaming
agent.

y at Delhi used aerated

PROCESS USING ALUMINIUM POWDER

7. When fine grained

cement gauged with water, the free lime in the ce

aluminium react chemically and liberate hydrogen. Under
favourable conditions the h

ydrogen bubbles so formed cause the
mortar to puff up and a light-weight mortar results,

The objects of the experiments were

aluminium bPowder is added $o

ment and the

(1) To determine the relative economical
aluminium powder, cement, sand
produce a light-weight

concreto weighj
and 70 1b per cu, ft; 8hing between

Proportions of

(2) To see if such a light-weight concrete had
i _ the neces.
Sary compressive strength to sustai
of road vehicles ; and § T the wheel loads

(3) To draft a detailed sp

ificati )
followed 1 the Bl ecification for the Procedure to be

Cement Ordinary P
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ivers Y a and
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Sand—Sand quarricd fr in the experiments.  Plate T shows

a8 were used . ; s used.
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on 170 mesh sieve (B.S.).

Preliminary Experiments

ix aterials

4ual behaviour of the mixed materials,

8. TO Ops_crv(‘f curlcc {?rc(tll:;:czl with two parts Uf) 541)1((11 w(-lz?)toll)l;

a fow frie mllis ‘\:hich had been u,ddcyd 0.1 to .‘Ld};‘e,d ";nd oy

part of e e 0\ minium powder. Water w L\ (1 ded and the

weight of the alu /hly trovelled was pnurcdl to o (}:ilrh of about

sloppy .pa,ste thorxouilo{llds 3in. by 3in. by 3 vln‘.) 6»11. Ator an

v, e WOOdeZXO minutes, minute bubbles were S‘elb)()ut e
intch&fl ° ?r)x?lu:he mortar also slowly bulked up to a

the surface ¢

of the mould.

indicati the nature of the
i L indication of . f
These trials gave a roug ‘ e et o
9'. -lh?lqe bl;lerva%i()ns were proposcd to })e ;ﬁiating e
I‘CiLC;n(l)ln apng(iléing varying proportions of the
the follow: e
hen action started and stopped after initial gaug
Time when & §
W ing with water and

f: t " ‘ v]‘ 11 (o) s h
e [l(} e i or bu i3 g f mOI‘t:}!‘ as & ]()Ilg
h re lltvage Of rise - o
( ) ; N

i ious
] itable proportions, variou
’ rmine the most SUI‘. , O o
10. To _d(ziter-th different [)I‘OI)Oltan.b'O‘f ielercentaocs &
mixes were ‘mel _‘;l_ 1.4 andl.6, and differen fp roontages of
o melyll : 21)’owd.er’ T.he’ percentage of l)lllklllg o
aluminium .
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the time at which chem

ob i
Te:(;;\red. The obsery

ical action
ki started a
atlons are given in nd stopped were

Tablo I-Prelimin:u'y

1. The test
less Ciner s st8 tabulated show .
Wat:)uvlll\'lng and to produce any ;,,ed jﬁf”?t the stiffor mi
T than would be used ordin Pbreciable bulking

be use dinarily f - much more
dad. Al s <
A, Also it was observed {h or mixing concrete had to

produced segresrati at mi
i, eo( ﬁS( gregation of sand at bottom mixes leaner than 1 : 3
niined 0 mix proportions of 1 : Therofore further tests

2. T 2andl: 3.

- The experiments i

tabulated in T: nts with 1:2 an : .

that a mil.\l—] E??l? 3‘? From these observa(iioln.s?’itpmpOrf'mnS are

cement could give t} \Wlth. 004 aluminium Powdecoubld bo found

279 1b per sq. ?n o lc‘ desired density and a erush.r ¥ weight of

at a pressure of {.A:)Utlodzwcd samples (steam-curas Sorongth of

autoclaved to quicken g b per sq.in.). The sam r?d for 6 hours

sive strength. Ba 1¥l setting and subsequent test; P e, cubes were

had showed that Jthr 1er experiments with cem 08 for compres.

24 times that of w: ¢ strength of autoclaved t ent-sand mortars

o water-cured samples at 28 da-;sstt(;u}:)es was about

13.  Assuming a o

tim . a strength for water-

Woue]il tgllzvstxength of autoelaved Onaét;er (illlll‘ed samples of () 4

This str ha strength of 279 x '4=i11.6e aerated

wheel loiz,rzigt &}'as considered or
. 8. Moreove

be dispersed through t}:é g?;g}lll

xes yielded

14. 1In order to fix a
procedure for th i

(I:gniilre:;ie undefr actual field conditions, a ;iég'glonfg of the aerated
the t;roeeg, ol a section as indicated in Fig. 1 tWoaden trough,
concretugl ‘dp'&tmg of the bridge deck Wa..s 0 correspond to
the ﬁrs: l:;er 1:;;;1 i:‘? dlaye(; sﬁ each not exceedingm‘i'(}e Zﬂd aerated

. an ardened suffic; nches,  After
was laid and then the third. On layingﬁ:loifrfli%i t;le second layer
level. Cut sections which had risen ayer a screed
about 83 1b per cu. Sfltl.o“’ed that the average de above the deck
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15. Conclusions and [ncidental Observations

4 water-coment ratio,
luminium powder of .004
rage density of about

(1) Aerated conerete made with 1
1: 3 ccment-sand ratio, and o
of cement by weight, had an ave
63 1b per cu. ft.

(2) Proportious leaner than 1 cement @ 3 sand segregate with

unground Beas or Yamuns sand.

(3) The chemical action starts in about 20 minutes after

gauging with water.

(4) The top layers of the aerated concrete werc lighter than
the bottom ones, i.e., the density in the body of the
aerated concrete was not uniform in depth.
(5) ‘The concrete has $o be laid in layers not exceeding 4 in.
in height.

Tt has to be remembered that acrated concrete as prepared

above is not impermeable. There is the chance of 'watcr seeping
through if water logging conditions or exposurc to raii or moisture
) t the metal troughs

oceur. Precautions have to bo taken to protec _
by 2 or 3 coats of bituminous paint when acrated concrete is used

to fill trough plating of bridge decks.
PROCESS USING A FOAMING AGENT

The use of < Aphrosol F.C.»° a foaming agent which is to be
added to the mixing water for production of cement mortar
has been recommended. The recommended proportion is one pint
of ¢ Aphrosol * to 4 gallons of water. 1f the mixing is done in
ordinary concrete mixers it was claimed that a concrete or rather
a mortar weighing 100 1b o 75 1b per cu. ft. when wet could be
produced. 1t was claimed that a comcrete weighing up to 30 1b
could be produced if gpecial plant to produce the foam 1s used.

As the method to be adopted was one that could be followed
in the field where no special pre-foaming plant is eas.ily available,
an ordinary 8%/5 cu, ft. concrete mixer was used in the experi-

ment.

Control Mix.— For purposes of comparison a regular or
ordinary mix was made with 1 cement to 3 gand using the same
quantity of water that would be used in the Aphrosol mix, 3 Nos.
of 6 in. cubes were moulded with this control mix.

Actual quantities used : Sand 2 cu. ft. plus cement 60 Ib plus
water 33 gallons.
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Foamed Concrete Mix.—One 1b of ‘ Aphrosol > measuring
400 cc. was used. The quantities of sand, cement, and water
were adjusted for this volume of ¢ Aphrosol’. The actun!

quantities nsed were : Sand 13 cu. ft. 4+ cement 45 1h -+ water 23
gals. 4- Aphrosol 400 c.c. or 1 1b in weight,

Procedure: 4 cu. ft. of sand and all the cement were loaded
into the mixer and mixing done for

about one minute. Then the
water previously mixed with the Aphrosol * was charged into the
mixer. When mixing was in prog

ress for about a minute, foam
was seen produced.  Then the rest of the san

d was added and the
speed of rotating the drum increased.

Although instructions said that further water m
if necessary, it was actually found that wa
been reduced mitially. After mixing for a
the resulting mortar was poured out,.

Observations..—It was o
semi-fluid and contained a nu

ay be added,
ter could even have
bout 3 more minutey

bserved that the mixed mortar was
mber of small bubbles.

3 Nos. 6 in. cube moulds were filled in and all the cubes
covered with wet gunny bags.

After 24 hours the moulds were struck and the cubes weighed
in wet candition :

Weight of mortar (6 in. cube) with-
out ¢ Aphrosol ’ 132 1b per cu. ft.
do with ¢ Aphrosol® 104 1b
The cubes were tested fo

dry density at the N
are the test results

» "

I compressive

: ‘ strength (28 days) and
ational Physical Labor

atory and the following

Test Report on 6 in. Concrete Cubes

Dry Density
Sample | Compressive (ultimate) stress -

number in lb/sq. in. (28 days)

! grams/cc ‘Elb per cu, ft

With ¢ Aphrosol’

AF1 278 1.31 81.7
AFQ 491 1.32 82.4
AF3 278 1.3 81.7

Without ¢ Aphrosol’

Al 946 1.71 106.6
A2 875 1.66 103.6
A3 980 16

103.6
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CONCLUSIONS

. s or the
. 1’ F.C. could be used as f@“}”f% r&%((iltlrfefnt con-
Aphroso ated conerete, and with mdm&‘l} to 100 1b per
product}nn of :Lel‘:}vb(f a concrete weighing :L],)‘Ollt Ji.t ‘0 earch may
crefe mixors ¢ b:mi (Yauuumn river sand.  F ‘.u't‘h\-}l wii sht
. {'b}' 1W l'tr‘lld‘iléﬁ‘eotohd means of securing reduction in weig
possibly 1

CAUTION

; all light-

iments conducted in the West have show r:‘:,h‘s}tliCh Og,cur

. Bxperd stes have relatively high volume chm;lg ‘”(xs jch oceur

folgt};ii(;;n?f;d subsequent wettilégf a;lodl 1;:1:31;0 ({)jggr’no e
\ i his i W ac T Das o

spheric hlunidlxt}-,'tec’ill(lgl(:llllc[lr]é)l;zl ?g:‘] any particular pu(rp(;)si,ho \l\d}ﬁltxeli

e il o - which a wearing coat will be lL‘le : | ‘~oof or

used for a ﬁ”h()vft{;\'ible type; also it should be as W M‘Lril oof as

shou_ld ) O’]f‘ t"oe‘oo tilrec inch deep campact qsphalt '(ii“tpgonm-ete,

%?27)?11;1337 be ‘:ho best wearing coat over the light-weigh

D iD LIGHT-
SPECIFICATION FOR LAYING AERA';I(Z)]I)JGH
WEIGHT CONCRETE FILL FOR T
DECKING OF BRIDGES

Materials

i m

Sand.—The finest sand available at the blotca,llct;é}; (f:‘:fe;gze-

ive organic and inorganie deleterious su .S an s (not exoee:
Uing 5 por o t) is to be used. If 1t 18 fequble oeb inate
oo 'pelilcer:ﬁze coarser grains by sieving 1t .shoul(.l eNo 14,
iﬁ?:ggll:(izesﬂx corresponding to British standard sieve size .

Cement of approved brand should be used.

i f the finest form
ini free from oil and o
luminium powder . (of the finest Zorm
rocfl\mblc should be used and shm'ﬂ(‘l in no (,a(;e 'b(uged e
}J)he finenecss of cement. The aluminium powder ut
is quite suitable.

Preparation of the Troughing to receive the Mort'ar
ing should be painted with two
— f the troughing shou be  p: c (wo
coat Tz)lfenl:sl%ir:osive paint preferably a bituminous base pain
s -
Mixing h
hall be not leaner than
jon of sand to cement & ' ' o
3:1 Thgflt):g(r)p(;g:éggining the cement content for each mix, the

ini alculated at 4.0 per thousand
i f aluminium powder calcu i ousand
%;a:vleta;?llltoof Zeunﬁnt shall be thoroughly mixed dry wi
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II. TYPE DESIGNS FOR HIGHWAY MILESTONES

1. Scope. Type designs, prepared by the Specifications
and Standards Committee of the Indian Roads Congress, are
given in Plates I to IV.  These may be adopted on all roads for
replacing missing or damaged milestones or for erecting new ones.
The type which is the most cconomical and enables the use of
local materials may be adopted.

2. Size and Edge Clearances shall be as given below :

>
Class of Road ' N&}Ii\l,ég g ‘]/?RR
Design speed of road M.P.H. above | below
30 | 30
Height of numerals in. b f 4
Height of lettering in, 4 i :
Iidge clearances : ! |
Top in. 2 i 4
Bottom in. 6 ] 6
Sides in. 2 r 2
Spacing between lines ’
in, 3 ( 3

3. The Shape and Spacing of Letters. The shape and
spacing of lettors in English shall conform to those shown in the
appended Plates, viz.,

(1) Letters, 4 in. height, Plate V.

(2) Letters, 3 in. height, Plate VI.

(3) Numerals, 5 in. height, Plate VII.

(4) Numerals, 4 in. height, Plate VIIL

(5) Numerals, 3 in. height, Plate IX.

On milestones, which are inscribed in a script other than
that of English, the style of lettering shall be the one in general
use. The spacing between single or compound letters shall be at
least equal 1o the thickness of vertical strokes or to the thickness

of strokes of letters in the scripts having no vertical strokes,
such as in Oriya, Telugu, and Kannada.

4. Colour of the Background and the Lettering. The
background shall be light yellow and the letters shall be black.
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5. Script of the Inscription.

i : . ‘The inscripti ay be 1n
different scripts in the following ord : ption may

i in
used on any one milestone. o only ono saript beins
Mile No. Inscribed script
0 English
1 Hindi (Devanagari seript)
2 Local language
3

Hindi (Devanagari seript)
Local language
English

and so on (repeated in the same
order).

Lo N

The_above order and weightage to a script may be modified
at the discretion of the Road Authority.

. 5.2, The numerals shall in every case be in the interna-
tional form of Indian numerals as detailed in Plates, VII, VIIT

and IX.  Local or Devanagari numeraly are not to be used, vide
Art, 243 (1) of the Constitution,

53. On milestones fixed on village roads the inscription
may be either in the official language of the Union, i.c., Hindi in
Devanagari Script, or the script of the recognised regional langu-
age, at the discretion of the local Road Authority. Inscription in
English is not necessary unless the village road leads to a place of
tourist or archaeological interest.

6. Orientation. The faces of the milestone on N. H.,
P. H., and M.D.R. shall make an angle of 60 deg. with the centre
line of the road (see Plate X).

7. Location. Milestones shall be located on the left-hand
side of the road as one proceeds from the terminal station from
which the milage count starts.

7 1. On embankments the stones shall be fixed outside the
edge of the formation on specially erected platforms, protected
by revetment, if necessary. In cuttings they shall be fixed clear
of the shoulder and the side drain (see Plate X).
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III. PREVENTION OF WET WEATHER DAMAGE TO
SURFACE DRESSINGS

( Extracted from Road Note No. 14 issued by Road Research
Laboratory, Harmondsworth ).

INTRODUCTION

Nerious failures of newly laid surface dressings may be caused
by rain displacing the binder from the chippings, which are then
whipped off by traffic. To avoid these failures, surface dressing is
usually confined to periods of fine weather. The unsettled weather
during most British summers results in expensive delays.

Damage due to wet weather can be prevented by the adoption
of a simple process which renders the dressings immune to the
action of water and thus makes it possible to continue surface
dressing operations with confidence throughout periods of unsettled
woather. In the process a solution of an adhesion agent in creo-
sote oil is applied to the interface between the binder and the
stone chippings. Two methods of doing this are described

below :

Method 1.

PRE-TREATMENT OF THE STONE CHIPPINGS

The chippings used for the surface dressing are treated before
use with the solution of D. S. 2274"" in a _sultable mixer. Pro-
bably the cheapest method of mixing is in the dqubl_e paddle
mixer of a coated-macadam or asphalt plant. .Ch!ppmgs less
liable to produce dust may also be treated by mixing in a concrete
mixer, The use of the largest a,vai]u.blq mixer is rec‘ommended
a8 it is morn economical in labour and t}me. The mixer should
be cold, clean and free from dust, tar, bitumen or cement before

use. There is no need to dry the aggregate.

B ion i de name of ‘““Adhevia
*1 i i tion ig marketed under the tra ] :
T.» DnSIx;(;.xﬁtingOg:glif;gle from any of the ofﬂcqs of qupenal Chequ{
Indusérit'as Ltd. It is used as an 8 per cent solution in light creosote ol
and can bo ugod with both Tar and Bitumenous binders.
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The stone chippings are mixed with tho . §. 2974 solution ab
; solution per toy of chippings, depend-
Ing on the type, size and cleannesy r[)f the stone. Ill,mfr;o’ smlooth.
clean stoney Wil require logg solution for adequate mmi,ing than
small, rnxlg}{, dusty chippings, Mixing iy continund for about fwo
m{nutes mm! tho chim»in;.;s are coated with 6y, solution. When
this oceurs, it wijj be found that the (~hippingg ave waterproof ;

g’fhen water is poured o them, it wif collect in droplets instead
et:ettmg the stoqe.surfa<ze, This iy a convenient quick toxt for
rmining the mixing-time ang quantity of solution required.

A simple religble test to show whether the stone iy efficaciously

g(?ated can be made by pressing the treated stone into a luyer of
Dinder about 3 mpy, thick honeath the surface of water contained
In & snitable vegge), After five

minutes, t ated st s
adhere firmly to tye binder. nutes, the treated stone shonld

The chippings can bo mixed while dry or wet; a stight

adjustment of ), quantity of D, 8. 2074 i
. . @b L, solut be added
may be required if the conditions change, roiution to be adde

The coated chippings can he stocked in pites
Cases are known where chippings wope still effective
4 monthg’ storage by the roadside.  In othep cases
ha,g he.eome less effective afrer b week's storage iy
Point is stil} under investigation and unt

recommended that chip ings  be ;
treatment, pring o ted

ntil required.
Iy coated after
es the treatment
age in the open,  This
1 more iy known it is
within one month of

The pre-treated stone
aggregates that do not prod
& obtained with
should recojve the m

technique iy most  offcotive  with
100 much dust, although success can
aggregates of g types.  Dusty nggrogates
Mmum amount of handling before mixing.

The Prefreatment of the

i stone with D, 8. 2274 solution was
estimated to cogt not more thay three half pence per sq. yard

rried out in small batches in i On
; y a concrete mixer.
& large scale, the cost should ba appreciably lgss.

i 274 in treosote is spread over the frosh
Séild(;)r film, before the ehippings are :Lppliodl,) by means of an
Achment to the back of the binder distributor.

. .'The rate of flow of the D. §. 2274 solution to the sprinklers is
Sure that, at the specified speed of the binder
olution i applied at s rate not heavier than

5
DAMAGE 8
PrEVENTION OF WET WEATHER

te of application
N 6 lon. Although the ra o fon
(l’/fu:fhleg goz?x;;i):)?: (ils E(e); c%?tical, when excess quantities are applie

the creosote will soften the binder unduly.

i i I way, immediately
ritti is carried out in !;he norma i
after(il}::t;ﬁﬁdéi film has been sprinkled with the solution.

General Comments

i t will
sised that the use of an adhesion agen
'It e lf)»%er(;ltll)xg?wise poor dressing. Most of thablprez]getu;?
il lmprmge ; rface dressings arise from the unsuitable r f
s Ob’mcli r or from an uneven distribution of bmder,tadi
?p‘rlia;g;ngre;&t?ng from these and similar faults cannot be
ai

prevented by the use of adhesion agents.

SPECIFICATION FOR THE SOLUTION OF D. S. 2274*
IN LIGHT CREOSOTE OIL FOR USE IN SURFACE
DRESSING WORK

i i f light creosote oil,

tion shall consist of a mixture o i
of W'Il;lil:hsoéxe‘;rr‘opert;ies are defined below, and of D, St 202i'i'4a I:g
tho proportions of 92 parts by weight of ihe light creosobe o
8 pali'tsl())f the D. 8. 2274. The solution shall be yl:edguznz?é;l ogf

i itable vessel with the appropria ; !
glescregggze :::13 ﬂgs‘:;lirring mechanically. The solution is then
pl;wéd in suitable containers such as metal drums.

Specification for light creosote oil

i distillation
il shall be wholly derived from the :
of ;l;e ?;‘zgiztevzitical—-or horizontal—retort tars or of coke

oven tars.

Specific gravity

The specific gravity of the creosote oil shall lie between 0.950
and 1.000,

. . ke
#Other methods of treating wot aggregates, ‘“YOJIVH\}% f%?ﬁ‘;igf 5:1[1: hay;z .
o oil and lime, are digeussed in the, L R. C. Jc_)umﬂ oL, X1V moont e
{;0 n roughly estimated that coats ,of applyu}g Rwl/’ AR A
1(())(;) 8q. ft_of surfaco dressing aro: Turkey red oil Ra 1/5/-; :
Adhevia T -f11/-,
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Distillation Properties

The percentage of i ich distils i i
shall ba a.[; indica,tido; the oil which distils in tho following ranges

Temperature range Percentage distilled
Up to 200° C 010
gp t;o 221;%0%‘ not less than 60
p to ; not less than 80
Fluidity

It is most important that the creosote oi
. ; b » ereosote o1l shall } i ¢
is, free from deposits of crystals at 0" C (32° F). o fluid, that
AN INVESTIGATION

—_ ( ON
SOME LATERITES

CeNTRAL ROAD RESEARCH INSTITUTE

OxkHLA, DELHIL,



FOREWORD

In some parts of India laterites are the only natural road
building material available. The alternatives are to import
harder stone from long distances at great cost or to burn bricks
locally and use them for soling and metalling, -

The term ‘laterite * covers a type of material which can be as
soft as hard clay conglomerate or as hard as or somewhat harder
than good, well-burnt bricks. Moreover, the material is not
homogeneous. In & small piece some parts may be soft and
others quite hard.

Six samples of fairly good laterite were tested in the 'Central
Road Rescarch Institute for their usefulness as a road making
material. The results of the laboratory tests are published to
give the engineers an idea of the nature of this material -and its
suitability for road construction. It is necessary, however, to
emphasise that the results given in this Note are applicable to
good laterites and not to anythiny passing under that name. In
any particular case it would be desirable to test the material
actually to be used before using it on a large scale.

This investigation was conducted as a part of the research
programme of the Central Road Research Institute. The Director
wishes to acknowledge the work done in conducting the chemical
and physical tests in the Rigid Pavements Section by Messrs
G. F. D. Gonsalves, R. Nagarajan and R. Krishnamachari, and
in the Soils Section by Dr. H. L. Uppal and Messrs K. L. Nayyar
and A. L. Chatwal. A

Central Road Research Institute, E. ZIPKES,
Okhla, Delhi. Director.
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Central Road Research Institute, Delhj

AN INVESTIGATION ON SOME LATERITES

The Suitability of Laterites for the Construction
of Water-Bound Macadam Roads

1. PROBLEM

1.1.  Exposition

The problem put to the Central Road Research Institute was
to advise whether the laterite boulders furnished as samples were
suitable for road construction.

This general problem arises in areas where no suitable
mineral material is available except laterite boulders. The
mineral material usually employed in road construction can be
used as boulders for soling or as metal layers on top of the boul-
ders, or as surface chippings for water-bound macadam or, when
mixed with binders—bituminous or others—for surface dressings
or carpets. The request put to the Institute was to investigate
the suitability of these laterites for water-bound macadam. So the
first problem was to ascertain the suitability of the materials for
soling and metal, and only secondly for surface dressings.

1.2. The Material

Grenville A.J. Cole describes in his ¢ Outlines of Mineralogy *’
published in 1913, on page 216, the possible formation of laterites
as follows: :

“ DIASPORE, A10 (0H) (= Al,0,. H,0), is a colourless
or palely tinted rhombic mineral, in elongated prismatic
crystals, which is found with corundum in many localities.
GIBBSITE (HYDRARGILLETE), A1(0H), (= A1,0,, 3H,0),
is similarly white or palely coloured. Occurs as monoclinic
six-sided platy crystals, also associated with corundum. The
geological interest of these minerals lies in the probability
that as o mixture they form the rock known as Bauxite, to
which a composition of (Al,Fe),0;.2H ;0 has sometimes been
asgigned.  Bauxite may be pale blue or grey, or strongly
coloured by haematite or limonite. The ferruginous varieties
are known as ‘‘ laterite ’’, and oceur as products of decom-
position, under tropical conditions of weathering, of all
‘manner of rocks containing aluminium silicates, such as
granites, basalts, shales, etc. Moisture as well as . heat seems
required for the formation of laterite and bauxite ; the process
involves the almost complete removal of the silica from the
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hardening by exposure to the sun and air, like the laterite of
Malabar. The surface of the harder or more ferruginous
varieties is usually barven, flat like a pavement and often
presents a glazed or semi--vitrified appearance ™.

Therefore the investigation went a little more into deta,il.about
the properties of the laterites than usually done, whgn minerals
are investigated on their snitability for road construction.

1.2.1. Location

All the six laterites originate from a State in Eastern‘lnfha
and represent samples from six diffierent quarries of one district.

1.2.2. Appearance

Visual examination of the six samples of laterites show that
the heterogeneous character of this material originates from a
skeleton of relatively great hardness with soft materials consisting
of mixtures of differently graded soils which is deposited in the
cavities of the skeleton and always surround it on the outside.

Photos 1 to 6 give sectional cuts through the laterites and
give an impression of the material. The structure, the skeleton
and cavities, and the soft material can easily be seen. The
cavities werc sometimes found empty. But when full or only
partly filled, the inclusions were of a silty to clayey composition
while the sandy portions usually occupied the outside.

The colour of the soft material in the cavities varies between
bright yellow to strong red and of the skeleton from brown to
dark-violet. The wmainly sandy portions between the skeletons,
but not in their inside, have no typical colour-shade. Photos 7
and 8 reproduce the respective view from photos 1 and 3 in natural
colours, which facilitate comparison to the colours of the four
other laterite samples and also vide Newbold’s description.

2, INVESTIGATION

2.1.  Preparation of the Material

Owing to the heterogeneous character of the samples, some
of the investigations, wvide 2.2.1 to 2.2.3, were conducted
separately on the component materials as well as on part of the
original sample taken as a unit. The material filling the voids in
the skeleton and the soft material outside displayed properties
and effects entirely different from the harder material of the
skeleton,

[
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(‘ \ 3 1 3 . . .
. K Olt}‘l‘% of the laterites in road construction it is tmportant to
now ¢ behaviour of both the materials.  Therefore, the

samples were crushed, following the natural fissures and joints,

after being soaked in water, and the fine material was separated
from the skeleton as far ag possible.

_ ) The use of great force in
crushing was avoided 80 a8 not to get powdercd f%u.ctions from
one kind of material mixed with the other. The material passing
after this crushing process through ASTM Standard Siove No. 40
;mst.decla{‘ehd ai th((}l ﬁ“ fine,” "and the rest as the * coarse”
raction. ese two different groups wero investio:

both chemically and physically. mvestigatod separately,

2.2, Tests Conducted and Discussion
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. ¢ 8 that the clay content of the
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arc alvo given in

2.2.2. Physical Characteristics (Table 2)
Some physical characteristic

mixed
Table 2. From the f : , are given in
, e fine fraction alone, the liquid limit and the

plasticity index as well ag the i i
! ) ] specific gravity have been
determined. The specific gravity is also show% frorz,\ the couerse

fraction as well as from .
laterites, from which also t’ﬁhe natural mixed samples of the

porosity have boor indicated,he void ratio and the percontage

The results show t} icitv i ;
varios botween 12 4 231Aat the plasticity index of tho fino fraction
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given in percontagos to i, urther, the percen'gage of the porosity

' six pho
third of the total volugle.

2.2.3. Chemical Analysis (Table 3)

The results

of th i
the six laterites g > chomical anal

s8is, b i
re given in Table 3 ys13, by HCl extraction, of

AN INVESTIGATION ON SOME LATERITES 95

The laterites have been analysed for insoluble residue,
sesquioxide (content of the Fe,044- Al;0,), the total b.a.sig,‘the loss
on ignition, and the pH-value. Except the loss of ignition and
pH-value, all the four analyses have been conducted on three
different samples, the natural mixture, the coarse fractlon,.a.nd
the fine fraction. In the analysis given for insoluble residue,
and sesquioxide the top line gives the values for the natural
mixture following the conduction of the analysis itself and in the
lower line its value as a result of a calculation out of the results
of the analyses of the two fractions. The more the calculated and
the determined data coincide as given in the upper and the lower
lines the better was the accuracy in the fractionation and in the
conduction of the three analyses for each laterite. The analyses
show further whether the tested samples do really represent the
natural average sample.

2.2.4. Swelling Effect (Table 4)

To find out whether the influence of the fine fraction present
may have a swelling effect on the laterites, when saturated with
water, all the six laterites, in the form of cubes of the size of
approximately 3 to 3} inches, were immersed for 24 hours in
water. The results of these tests are given in Table 4, and they
show that a swelling effect is present. But its value in all the
six ocases is very low and of no great importance, especially
because the determined swelling effect diminishes after some time
of immersion, after having reached a maximum. In average, it
is not more than & few hundredths of one per cent of expansion
and this small expansion can be safely neglected.

The fine material will therefore have little influence on the
behaviour of the material when used for purposes of road
construction, There may be a possibility of * frost-effect *’
arising from the presence of the fine fraction deposited in the
natural fissures and joints of the laterite. These deposits did
not show swelling after saturation with water alone but they may
attain a swelling property when subjected to frost. Tests under
frost conditions were not conduoted as it is not expected that
there will be frost action on the roads in the particular district
where the laterites could be used.

The specimens submitted to the swelling test were the same
as those used for the absorption test (vide 2.2.5) as well as for the
compression test under wet conditions (vide 2.2.8).

2.2.6. Capacity of Water-absorption (Table 5)

The same cubes of the six laterites used in test vide 2.2.4 were
used for investigating their capacity for water-absorption. These
tests were conducted with the samples after they had been immers.
ed in water for 22 hours. Then for one hour they were kept in
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air in order to let surface water trickie
reserved for taking their weights,
times in continuity.

oft and one more hour wn.:q
This procedure was dono 3
The results are given in Table 5.

The results show that almost the whole abrorption took place
during the first period, in the first 22 hours.  Only u very negligi-
ble quantity of water or nothing at all was absorbed during the
second and third stage of immersion, which can easily be noted
from Table 5. The results give the absorption-capacity as 8 to
13 per cent whie

h means an approximate additional absorption of
about 7 to 12 per cent to the initia) moisture content.

Taking into consideration a porosity of from 21
cent, it is obvious that not all shellg and voids
water, even after three immersions of
that most of the cavities behave asy
do not come in touch with the liqui

to 35 per
are filled with
22 houvrs each.  This proves
if practically water-tight and
d.

2.2.6. Compression Strength (Table 6)

The set of cubes used for mine tho swolling
effect and the capacity of water-absorption and one more set of
similar cubes but dry were tested for their co

mpression strength.
Table 6 gives the results of the compression tests on dry and
saturated cubes.

the tests to deter

Compression strength tests on three first
burnt, were also conducted. This was

results for the planned use of laterite

bricks were subjected ** flat” to the tosts because they are usually
put in that position as soling material. The depression on one
side of the brick was filled up with ncat coment pasto. The
samples were then kept in air for 24 hours and both the flat sides
of the bricks were capped with plaster of paris. The procedure
for conducting the compression strength tests was the usual one
and the results are given also in Table 6.

Unlike tho laterites, the 3 bricks g
compressive-strength results with an average of 1,495 1b per sq.
inch. Both the uniformity as well ag high value may be influen-
ced by the particular form of bricks in flat position. Any com-
parison of these values is, therefore, not to be made directly
without making any allowance for this. The average values
approximate to those obtained from tests o
dry condition (laterites

n the laterites in the
1, 5, and 6) and in the saturated condition
(laterites 2, 5, and 6).

class bricks, locally
done to get comparable
s in road construction. The

ave comparably uniform

Unfortunately it was not possible to subject mare than one
cube of laterite i i
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3. Sectional cut through laterite No. 3. 160 per cent natural s

Photo: 7. Sectional cut through laterite No. 3. 160 per cent natural size (mm.).
Photo
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soft to medium-strong material. The results conducted on two
samples of each material independently show very little deviation
and therefore are reasonably conclusive.

These comparisons are valuable in the evaluation of the
usefulness and suitability of broken laterite boulders as soling
material and metal in road construction.

The results in Table 7 give for the quartzite, as expected, a
relatively low value which corresponds to its hardness. The
crushing value of the bricks is as high as about the highest value
of the laterites, the laterite sample No. 2, The values given by
the six laterites varied between 34 per cent and 50 per cent.
Laterite of the types tested can therefore be considered for
purposes of soling and metalling as a material with less wearing
properties for road construction than first class bricks.

3, EVOLUTION

The investigation shows that the six laterites can safely be
used for road construction when the conditions are such that
would permit the use of soft materials like bricks. Such laterite can
readily serve as a soling and may also be used as an inferior road
metal. Before it can be used as * chippings > for the top layer
in water-bound macadam roads, careful sieving should be
adopted in order to remove the fine and soft fractions released by:
crushing the material to obtain chips.

The friction between water-bound macadam surfaces and the
types of vehicles using the roads of this type will be considerable
and there will be correspondingly considerable wear of both the
tyres and the surfaces. It would be of advantage to consider the
possibility of using the laterite surface with some kind of carpet
built up of local materials and binders. A relatively thin carpet
of about 1 to 1} in. in thickness should be sufficient.

4. CONCLUSION

The material under investigation can be used for soling in
the form of boulders in the usual size as well as for road metal of
2} in. gauge, in such cases where bricks or brick metal is used
for the same purpose. Before being used as surface chippings, the
crushed laterite material ought to be separated from its fine: and
soft components. It would be of advantage also to remove fines
and soft materials before using laterite as road metal and sieving
should be adopted compulsorily when conditions allow of this.
Further investigations are indicated with a view to devising a
more suitable and less wear-producing and, therefore, a longer
lasting surface.

12
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(mm).

1ze

Sectional cut through laterite No. 6, 160 per cent natural s

6.

Photo:



Table 1.

Distribution of fine and coarse material and mechanical analysis of the fine fraction.

Mechanical analysis of the fine fraction in percent

S % | Distribution of fine and T [ S
Z g coarse material Passing ASTM Sieves | by sedimentation in mm
&g percent - ‘ s
B o [ | {
H 3 . 40 60 100 200 0.05 — 0.02  0.0056 — 0.002 ' 0.001
nWr Coarse* Fine** Error Sand ; Sily Clay Colloids
N ,I(,\,J‘lf o ﬂ S
I . 854 13.5 1.1 | 100 72.5 71,7 58.1 46.54 33.38 15.56 8.18 4.66
| “ 53.46 30.98 10.90
2 ] 918 7.4 0.8 ‘ 100 70.0 68.8 55.1 ' 46.24 34.30 20.36 13.98 10.44
| m 53.76 : 25.88 9.92
‘ | «
3 78.3 20.0 1.7 + 100 79.4 781 642 A 51.94 37.78 21.92 14.46 10.12
, 48.06 : 30.02 11.80
4 ,
80.8 15.9 33 , 100 694 688 57.1 49.98 38.92 22.76 15.96 11.12
50.02 27.22 11.64
5
84.6 15.4 0.0 ! 100 83.8 83.0 72.0 58.10 42.86 23.10 14.24 9.00
41.90 35.00 14. 10
6 | 888 104 08 ' 100 756 744 620 . 5236 4174 | 2722 1974 | 1446
47.64 . 25.14 12.76
|
* Retention on ASTM Sieve 40. **  DPassing through ASTM Sieve 40.
Table 2.
Physical characteristics of the six laterites and their fine fraction.
Laterite | w\mﬁum mww\oﬁ\owi - Coarse ?m.neﬁﬂ ”., H.vamn#m, Awwwi B
mwmﬂuupou Liquid Plasticity* Specific "_ Specific | Specific AMM“Q Wuwuwo Porosity
) Limit Index gravity gravity | Bravity. —;oo eo-— percentage
1 37.66 12.10 2.828 3.298 3.205 0.394 28.3
2 35.83 12.46 2.780 3.122 3.029 0.272 21.4
3 45.90 12.90 3.169 3.437 3.388 0.559 35.8
4 49.55 17.79 2.895 3.540 3.210 0.524 34.4
5 51.72 17.79 4.309 3.262 3.161 0.502 33.4
6 41.54 22,74 2.917 3.222 3.144 0.332 24.9
|

* Liquid Limit = Plastic Limite Plasticity Index.
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CONCRETE K0ADS

Concrete roads can be designed
for any conditions of load and
service.

Whether it is a creteway to
carry farm produce to market
or a road in an industrial area
for heavily loaded goods-
vehicles, concrete provides the
best solution.

-y

THE CEMENT MARKETING COMPANY OF INDIA LTD,
THE ASSOCIATED CEMENT COMPANIES LiMI

CRETEWAY IN THE PUN)AB
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NOW ol the HoT PATCH material
You waht..any fype..any quantify

where and when you want it

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

.+« Mix all quantities: from o single 300 b, batch vp 1o 5
tons per hour of hot mix-—or Up to 10 tons per hour of

cold patch.
.o Mix in all locations: towed 1o the job by truck loaded
with aggregote . . . fed directly from ruck or from stock

pile or pit. Can work in a single traffic lane, No sel-up
time required.

- Mix in all weather: heated aggregote makes low al.
mospheric temperatyre mixing possible — allows quick
fepair 1o prevent major failures.

oo« Mix atl types:

of bituminous materials including stabilized

mixes—as well as low slump Portland cement mixes

Barber-Greene Overseas nc.

DISTRIBUYORS OF BARBER-GREENE PRODUCTS MANU‘ACIU&ED [
Y
BARBER-GREENE COMPANY, A

URORA nuNois, y S5.A

- 3 > U.S A,

BARBER-GRFENE OLDING COMPANY, 17D, ENGLAND BARaER GREENE anN (]
- CANADA, 17

CaNnapa

iii

Indian Practical

CIVIL ENGINEERS' HANDBOOK

Edited by P. N. Khanna, AM.\.E. (Iind.}), A.M, fnst. HE. (Lond.)
THE STANDARD REFERENCE BOOK FOR ALY ENGINEERS

This book is u vast collection of up-to-date practical
data (with standards and formulae) and other valuable
technical information needed most in  daily work, not
usually considered or incorporated in text-books or found
in any other single Indian publication. MHundreds of copies
of this famous book are now in daily use by every grade
of engineer all over India. Users tell us they have found
it ‘“highly Useful’ ready reference book.

Sections on:

Civil, Structural, Sanitary, Highways, Bridges,
Irrigation & Llectrical Engineering. All condensed in about
950 pages with over 300 illustrations and 200 design tables.

Cloth bound Rs. 15 - (Postage extra Rs. 1-8-0))
ENGINEERS’ PUBLISHERS & ADVERTISERS, Patiala (Pepsu)

MILLARS’
MACHINERY

Concrete Mixers—Tilting and non-Tilting Types,
Asphalt Mixers—for Hot and Cold Mix.

Roller Pan Mixers—for Mortar.

Diaphragm Suction Pumps—for effective lift up to 25 ft.

Self-Priming Pumps—for handling Seepage at lowest
possible cost.

Tower Hoists—for speedy construction.

Wellpoint Pumping Equipment—for dewatering the only
successful method of combating running sand.

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLARS’ TIMBER & TRADING CO. LTD.

( INCORPORATED IN ENGLAND)
Victoria House, Victoria Road, BOMBAY 27.

Telephone: 41077 Telegrams: JARRAH
Branches and Agents throughout the World.
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WARSOP

The most modern
ROCK DRILL

self-contained One
Man power-tool for

. Stone Quarrying

. Surface Mining
Prospecting

. Trenching for power,
water & sewage lines

. Breaking concrete &
general demolition

BENFORD

CONCRETE MIXERS

WD)

L]

Mixers from 5 c.ft. max.
input and 3} c.ft. max. out-
put to 10 c.ft. input and
7 c.ft. output—with Diesel,
Kerosene, Petrol or Elect-
ric drives—available from
stock.

PEGSON

ROAD & QUARRY PLANTS

The full range of Pegson machi-

nes includes:

1. Jaw Crushers & Granulators

2. Gyratory Crushers

3. Vibrating & Rotary Screens

4. Complete Crushing & Screen-
ing plants, capacity from 3 to
400 tons per hour.

Apply for details to:="

Branches :(—

G. T., MADRAS.
Cox St., COIMBATORE. JACOB CIRCTLE. BoMEAY I

26, Errabalu Chetty St., l Garli(:k GCO. Ltd
N wr e

—.__\’\___/-—/\_
< Hmm.  wanted,

a super - quality + hard drying,
syuthatic enamal quick drying
<=

for sprayinglorushing  (for interior and
or dipping dpplication axterior uge
C N 2 L S
A @ 2H

...Eureka ...but of course
.. i must be

SHALIMAR
SUPERLAC

SYNTHETIC

ENAMEL

Pw 2rin

" .with except

iomz\)
Flexibility,
and adhesion

Will stand repeated

cleaning .. . is
available in a

full gloss range of

38 rich shades, . .. in
I O.M. Pint, } O.M.
Gall. and i Imp. Gall,
tins and 3 & 5 Imp.

Gall. drums.

© SHALIMAR PAINT, COLOUR & VARNISH CO. LTD.
Calcutta @ Bombay @ Madras @ New Delhi @ Kanpe
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Caleroon Road Bridge, Trichinopoly District,
24 spans of 100-feet on Masonry Piers.

BRAITHWAITE & CO.,

(INDIA) LIMITED

. HIDE ROAD, KIDDERPORE, CALCUTTA.
h

v

FOR EVERY ROAD-MAKING JOB

I 5 you can
= depend

!

Agrico implements are helping
to build better roads and lay
safer surfaces. Because Agrico
implements are made from
special quality steel and individu-
ally tested for superior strength,
they are being employed more
and more by leading engineers
and contractors.

PICK-AXES
Available in twe patterns.
Extremely sturdy and long
lasting.

BALLAST-BREAKING
HAMMER

CROWSBAR
In standard length

Available in ¥ Ib. weight.
Breaks the heart of
any stone —really strong
and durable.

SQUARE.NOSED SHOVEL
Made from high-carbon steet to N of 5°-5'* and sections
1.S.1, specifications. Fitted with from 7/8'/ to 1{'. Made
seasoned wooden handles, from high-carbon steel,

TATA AGRICO
IMPLEMENTS

THE TATA IRON AND STEEL COMPANY LIMITED
Head Sales Office : 23-B, Netaji Subhas Road, Calcutta-t

Branches at: BOMBAY, MADRAS, NAGPUR., AHMEDABAD, SECUNDERABAD, KANPUR,
JULLUNDER CANTT. & VIZIANAGRAM CANTT.

AG I}
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woutbN'T YOU LiKe A utTie

e gy

More Mileage —from Bombay to
Poona or on the Grand Trunk Road,
for miles of motoring that test the
best of tyres, you need a tougher tread,
an. all round better tyre design that
gives you more money-saving miles —
YOU NEED GOODYEAR TYRES FOR
MORE MILEAGE.

More Comfort —For sheer luxurious
motoring you need specially designed
smooth running tyres, the kind that
absorb bumps and shocks—the tyres
most  car owners choose — YOU
NEED GOODYEAR  TYRES FOR
MORE COMFORT.

More Safety —On hill station roads.
you need sure footed traction that comes
from that extra road grip in the tread—
you need a stronger cord body (o resist
strains that cause blowouts —in fact
YOU NEED GOODYEAR TYRES FOR
MORE SAFETY.

In fact It’'s Goodyear that gives a
little more of all three - MILEAGE,
SAFETY, COMFORT.

GOOD/YEAR

MORE PEOPLE, THE WORLD OVER, RIDE ON GOODYEAR TYRES THAN ON ANY OTHER KIND

MORE OF ALL THREE?

»
2

H

MARSHALLS

FOR

¥ ROAD ROLLERS.
% STONE BREAKERS.
4 GRANULATORS.
% DIESEL TRACTORS,
% CONCRETE MIXERS.
% CONCRETE BATCHING PLANT.
% CONCRETE SPREADERS AND FINISHERS.

w EARTHMOVING MACHINERY

ETC., ETC.

CONSULT :—

MARSHALL SONS & Co. (India) Ltd.

CALCUTTA, BOMBAY, MADRAS, NEW DELHL




SAVING

SERVING

RUPEES

xidi

PAYERS

NO, 12 (100 Hp) NO. 112 (75 H.p.) NO. 212 (50 H.P.)

¢ SERVICE
Saving tax rupees is important
to every official in a state, city,
town or village. He has to in
order to do his job well. But
as important as saving the tax

rupee is the job of making it

Caterpill
‘DlESEl MoTon CRASRE

EARTHMOVING EQUIPMENT

pillar

CALCUTTA BOMBAY | NEW DELH!Y
TRACTORS (INDIA) LARSEN & TOUBRO WILLCOX (BUCKWELL-
LIMITED LIMITED INDIA) LIMITED
P, O, BOX 323 F. O, BOX 278

Sales and Service

w

serve the taxpayer. Service to
the taxpayer means useful work
and that is the speciality of
“CATERPILLAR” Diesel
Motor Graders. They do high-
quality work at low cost.
“CATERPILLAR" Diesel
Motor Graders build roads and
streets, widen and maintain
existing roads. You will be
serving  your community and
getting the maximum out of

every tax rupee invested.

“Caterpiliar Distributors in {ndia®

P. Q. BOX 789

For
PILING

FOUNDATIONS

AND

SIMPLEX concrere pies awomy L.

CALCUTTA

Consult :

MADRAS




THE BRAITHWAITE BURN AND JESSOP
CONSTRUCTION COMPANY, LIMITED

P-13, MISSION ROW EXTENSION, CALCUTTA
ENGINEERS AND CONTRACTORS

GENERAL ENGINEERING CONSTRUCTION
INCLUDING
BRIDGES, JETTIES, PIPE LINES, FOUNDATIONS,
ETC.

Sole Licensces in India for

FRANKI COMPRESSED CONCRETE PILING
AND

“ SCREWCRETE ” FOUNDATIONS

ix

USE 100/ INDIAN ROAD TAR

ROM INDIAN COAL MINE

N THROUGH
INDIAN

CHEMICAL INDUSTRY

TO INDIAN ROAD ¥

2" TARCRETE WORK IS IN PROGRESS
KRISHNAGAR - HRIDOYPUR ROAD

AND HELP THE NATIONAL ECONOMY
BENGAL CHEMICAL & PHARMACEUTICAL WORKS LTD.
94, Chittaranjan Avenue, Calcutta - 12



THE SHALIMAR TAR SPRAYER

This light, hand operated
Sprayer has been speciall
designed for Road wor

under Indian conditions. v

ft is very efficient, easy (O
operate and maintain and I8
sturdily built for long service.

SHALIMAR TAR PRODUCTS

) (1935) LTD.

YA
WAL
/&
6. Lyons Range, Calcutta.

MANUFACTURED AND
SERVICED BY

crete barrel arch bridge 579 feet long consisting of 11 spans of

48 feet each. Clear width of roadway is 20 feet.

IBB BRIDGE—Con

J. C. GAMMON LIMITED

BOMBAY-1

BALLARD ESTATE

HAMILTON HOUSE
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THE ALL NEW
@ MITI-MITE

{MODEL 55}

The P&H Model 58 is more than an all new truck-
mounted excavator . . .it's an entirely new idea
n equipment of this kind ! it is designed through-
out for truck service, not adapted for it.

The P&H Model 55 brings a simplicity of design
and operation that mean far greater work per-
formance, lowered maintenance and easier
opération. All the usual driving machinery is
contained in a single power box—so compact
and trouble-free, so practical and accessible.
Designed for easy mounting on any suitable
truck, the Model 55 also features easy con-
version for any of five different seyvices. See
the Model 55—it's the hard-working machine
you have been waiting for. Shovel capacity is
38 cubic yard; as a crane, 7 tons. Visit your
P&H representative today.

HARNISCHFEGER OVERSEAS
CORPORATION, MILWAUKEE 46, Wis., US.A.

Cable *'Harnosco'

Established in 1884

P&H DISTRIBUTORS

PASHABHAI PATEL

~ AND COMPANY LIMITED 4
CONSTRUCTION HOUSE, BALLARD ESTATE, BOMBAY

ALSO AT DELHI AND CALCUTTA 1535

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

CIVIL, SANITARY AND CONSTRUCTIONAL ENGINEERS.

SPECIALISTS IN:

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

BRIDGES, BUILDINGS, WATER SUPPLY AND DRAINAGE

SCHEMES, SANITARY INSTALLATIONS, ETC.

*

Licencee for the Italian <R’ System of Prestressed Concrete
and Licencees for Light-crete and Thermolitecrete, insulating

and acoustic boards and blocks.

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

88316 & 88549

VITOPUS

Telegrams:

Telephone
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IN
AHMEDABAD

Above :
Viramgam Road (Mile 4) 27
Shelmacadam with ShelspraB.S,
laid in 1936/37, given a seal
coat in 1946.

Below :

Goods Yard Road.
24" Shelcrete with
Shelmac B.S. laid
in 1937.

BURMAH-
SHELL...
IN INDIAS LIFE
AND
PART OF IT

*BSY- 654
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| §
§ The §
§BARBER-GREENE§
§ Bucket-Loader Model 522 §
N ) . N
§ will handle all free-flowing materials §§
§ not exceeding 3“x3" in size at ONE §
% CUBIC YARD per minute. §

i
T

%
Z4

7%

~ DIESEL-DRY EN, easy to operate, and
+$omplete \?rtable.

)

Barber.Greene Overseas
Barber-Greene Olding & Co.

Ine. Aurora tifinois U.S. A.
Ltd. Hatfleld, Herts, England.:



	92862_Page_01
	92862_Page_02
	92862_Page_03
	92862_Page_04
	92862_Page_05
	92862_Page_06
	92862_Page_07
	92862_Page_08
	92862_Page_09
	92862_Page_10
	92862_Page_11
	92862_Page_12
	92862_Page_13
	92862_Page_14
	92862_Page_15
	92862_Page_16
	92862_Page_17
	92862_Page_18
	92862_Page_19
	92862_Page_20
	92862_Page_21
	92862_Page_22
	92862_Page_23
	92862_Page_24
	92862_Page_25
	92862_Page_26
	92862_Page_27
	92862_Page_28
	92862_Page_29
	92862_Page_30
	92862_Page_31
	92862_Page_32
	92862_Page_33
	92862_Page_34
	92862_Page_35
	92862_Page_36
	92862_Page_37
	92862_Page_38
	92862_Page_39
	92862_Page_40
	92862_Page_41
	92862_Page_42
	92862_Page_43
	92862_Page_44
	92862_Page_45
	92862_Page_46
	92862_Page_47
	92862_Page_48
	92862_Page_49
	92862_Page_50
	92862_Page_51
	92862_Page_52
	92862_Page_53
	92862_Page_54
	92862_Page_55
	92862_Page_56
	92862_Page_57
	92862_Page_58
	92862_Page_59
	92862_Page_60
	92862_Page_61
	92862_Page_62
	92862_Page_63
	92862_Page_64
	92862_Page_65
	92862_Page_66
	92862_Page_67
	92862_Page_68
	92862_Page_69
	92862_Page_70
	92862_Page_71
	92862_Page_72
	92862_Page_73
	92862_Page_74
	92862_Page_75
	92862_Page_76
	92862_Page_77
	92862_Page_78
	92862_Page_79
	92862_Page_80

