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EDITOR

Railway Tragedy Near Ariyalur

The terrible railway disaster near Ariyalur which
occurred in the early hours on 22--11—1956 is perhaps
the biggest railway accident which occurred in South
India in our living memory. In the tragedy was invol-
ved the death of 147 human lives. The lives lost
cannot be regained and the bereavement suffered by
many families cannot be lightened by any amends.
While our heartfelt sympathies go to the victims of this
ghastly disaster, there must be a true heart searching
on the part of every engineer.

Whatever may be the cause of such a calamity, it
must be found out and eliminated and the lives of our
fellowmen who put in every day so much trust in us,
Engineers, be it when they travel on road, rail, air or
water must be safe guarded. It is one thing when a
calamity occurs by the act of God as the havoc caused
by earthquakes etc. and it is quite another when they
are the results of the inefliciency and negligence on the
part of the engineers who are responsible for the design
and up keep of public works like buildings, bridges
and dams.

The attention of the public is much focussed on a
railway tragedy of the type that occurred near
Mahbubnagar or Ariyalur as they took a huge toll of
precious human lives and often the public demand an
enquiry into the causes of accident and in this a lot of
publicity is given. In the case of road accidents which
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more often involve only a few passengers in cars or
buses, the tragedy goes unnoticed because the unit
carrying passengers is small.  But let us remember that
the problem of safe guarding the lives of our fellowmen
is no less important on road than on rail, causcs being
similar.

Unlike other forms of engineering design which
involve an appreciation and application of the laws of
inanimate nature, highway design involves the element
of human behaviour in addition and is thercfore not
entirely susceptible to precise forms of design based on
an observance of the natural law. Accidents occur
primarily as a result of a lack of timely appreciation of
a situation and is therefore of the essence of good design
that it reduces the number of occasions on which un-
expected or complex situations arise. Design thus
becomes a blend of applied scientific principles and an
analysis of human behaviour based on observation and
accident investigation.

Hence let us be aware that we, Highway Engineers
have a special responsibility of protecting the lives of
the public when they put so much trust in us by
making use of the road and bridges designed constiruc-
ted and maintained by us. Every one of us, whether
he is working in the design of roads and bridges or
constructing them at worksite or inspecting the struc-
ture in service must have a keen sense of moral
responsibility for protecting the lives of the public.
Let us be worthy of the faith that our fellowmen have
in us.

Submersible Bridge Across River Cooum

at 27/5 of Tirumushi—Satyavedu Road

The pictures adjoining show the details of cons-
truction of the submersible bridge across River Cooum
at 27/5 of Tirumushi Satyavedu Road which was
opened to traffic by Sri M. Bhaktavatsalam, Minister

for Agriculture, Madras on 28— 11-—1956.

Tirumishi - Satyavedu Road is a major district

~ road and is the only route to Chingleput, Conjeevaram

and other places south from Tiruvellore and its neigh-
bourhood. The traffic on this road is very heavy,
about 1,500 tons per day, and the existing causeway
was not able to meet the requirements. It was there-
fore felt imperative to improve it to suit the present
day traffic. But there were other pointsto be considered
before the improvement of the causeway could be
taken up. The existing causeway is located very close
to the Tiruvellore Railway station and there is a very
busy level crossing in the approach to the causeway,
practically inside the station yard within its shunting
range. Tiruvellore is an important station in the
heavily worked Madras - Arkonam railway line and the
level crossing gates are closed more than 100 times a
day, each closure ranging from 5 minutes to 45 minutes.
It can therefore be seen that the level crossing was a
worse bottleneck than the causeway.

It was therefore thought not worthwhile to improve
the causeway and it was decided to reconstruct it at a
site about 13 furlongs upstream outside shunting limits.
Though this involved a new level crossing in its
approach, the closure of the gates was not expected to
be so numerous here since it was located beyond shun-
ting range. As river Cooum is a regulated one it was
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thought that a submersible bridge would serve the
purpose. Hence it was that a submersible bridge was

taken up for construction at an estimated cost of
2-86 lakhs.

Borings taken at the site revealed that sand existed
to a depth of more than 16 ft. sandy loam underlying.
A multi-cell box culvert appeared to be the ideal struc-
ture for the site conditions and hence it was proposed
to construct 8 units of multi-cell box culvert consisting
of 4 cells of 10" x 10" 10 give a lineal waterway of 320'.
The boxes rest on reinforced cement concrete causons
6'-0" deep with cut off walls 6” thick cast monolithi-
cally with the members of the boxes. Sem; circular cut
waters are provided for deck slab and vertical members.
The bridge is designed to carry I.LR.C. standard class
A vehicles for 2 lanes. The clear roadway over the
bridge is 22'~0". The design feature of this rigid type
of structure will be of interest and it will follow in the
next issue of the journal.

Details of construction are given in the dr

awings
accompanying.

In order to provide good bank connection R. C.
counterfort type splayed wings have been
over R. C. causons. Details of ¢
the drawings appended.

provided
onstruction is given in

Aprons of rough stone dry packing 1'-0" thick
over gravel base 6" have been laid to 4 width of 8'-0"

on the Upstream and 12/_” on the downstream side as
a protection.

About 405 tons of cement an

\ d 76 tons of steel have
gone into the work.

) ible bhridee v uetian
Phe Submersible bridge under canstenc

A view ol the consttuction
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Load Test Conducted on Bridge

AT 1/8 OF ODDANCHATRAM-DHARAPURAM ROAD
(Contributed from Highways Research Station)

SYNOPSIS

This arlicle describes the load lesl conducled on bridge al
18 of Oddanchatram — Dharapuram  Road in  Madurai
District Madras State. The reinforcement bars in the tee beams
af the bridge had been jotned by gas welding and so the lest was
conducled on all the spans with loads equivalent to lhe design load
in order lo fiv the capacity of the struclure.

The distribution of load ir lthe various members of the
bridge which is one of the important problems confronting the
designs engineer in the examination of the load carried by main
girders of a bridge deck, is discussed.

The procedure adopted in conducting the test, the method of
loading, the position of loading and the effect of temperatire on
the beams are described with suitable illustrations.

The results of the test, the conclusions derived and certain
suggestions of general nature for future guidance aie also given.

INTRODUCTION

1. 1. The road from Oddanchatram to Dhara-
puram is an important Major District Road in Madurai
District connecting two marketing centres, Oddanchat-
ram and Dharapuram. The river Nanganjiyar crosses
this road at mile 1/8 and a bridge with 3 vents of 40
feet was constructed at 1/8 of Oddanchatram—
Dharapuram Road during the year 1950. The location
of the bridge is indicated in the key map. Fig No. 1.

1. 2. The foundations of the bridge are taken
down to 67:00 i.e. about 15 ft. below bed level. The
abutment and piers are constructed in coursed rubble
masonry in cement mortar.
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1. 3. The superstructure consists of 4 tee beams,
simply supported at ends and placed at 6’-0” centre to
centre without interconnecting diaphragms. The size of
the rib is 43" x 15" with a slab thickness of 7" and the
road width between the kerbs is 22 feet. The main
reinforcements of the Tee beam consists of 8 numbers
of 1}" dia bars placed in two rows of 4 numbers cach

with a cover of 1{". The details of the bridge and the
reinforcements are given in Fig. No. 2.

PRESENT CONDITION UNDER WHICH THE
TEST IS CONDUCTED

2. 1. Prior to the issuc of the orders prohibiting
gas welding it appear that the reinforcements bars in
the tee beams of the bridge had been joined by gas
welding. The details of the welding of the reinforce-
ments rods are given in Fig. No. 3. The coupling
adopted also does not conform to the standard (design
furnished below) and the sample of welded rods have
not been tested. It is usual to place the joints staggered
and away from the section where Maximum Bending
Moment occurred so as to avoid a particularly weak
section but in this case the location of the joints are also
not known. Under these circumstance it became
necessary to ascertain the capacity of the structure for
sustaining design loads. As deflection is a measurc of
the elasticity of the structural member and gives an
idea of the capacity of the structure for sustaining loads
when compared with calculated deflections, a load test
was conducted on all the spans with loads equivalent

to the design load so as (o fix the capacity of the
structure.

Load Test Conducted on Bridge 13

2. 2. This opportunity was also utilised for finding
the distribution of the load in the various members of
the bridge which is one of the important problem con-
fronting the designs Engineer in the examination of the
load carried by main girders of a bridge deck. The
usual specification for estimating the load carried by
main girder is based on empherical distribution. For
example A.A.S.H.O. specification require an intermedi-
ate beam to be designed for wheel load equivalent to
spacing of the girders divided by 5. For exterior girders
the line load is assumed to be the reaction of the wheel
load. It has become a common practice among the
designers to make the end beams less strong than the
interior ones. The I.R.C. specification does not throw
much light on the distribution of load and is more in
line with the above mentioned specifications.

2. 3. It is a common knowledge that when the
main beams are loaded a portion of the load is trans-
mitted to the adjoining beams but what exact
percentage of the total load is shared by intermediate
and end beams of the structure has long been a problem.
Many investigations have tried to solve this basing on
various assumptions as the variables involved are many,
analytical solution of the problem is difficult.

2. 4. There will not be much variations of E and 1
for the varicus beams of the bridge and as such the
deflection under each beam will be proportional to the
load taken by the particular beam. Hence with a
view of investigating the load distribution in the
different beams a systematic test was also conducted for
ascertaining the load taken by each beam under
different conditions of loadings.
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PROCEDURE-INSTRUMENTATION

3. 1. The eflect of the load test on the members
of the structure is observed by the examination of the
number during and after test by measurement of the
deflections produced by the loading. Sensitive dial
gauges were used for recording the deflections of the
beams. Timber trestle platforms were erected below
the centre of the T beams in all the span for fixing
up the dial gauges. These platform consists of two
rows of stout straight wooden posts fixed vertically and
held in position with suitable batters as illustrated in the
sketch shown in Fig No. 4. A wooden uniform sized
cross beam is fixed at right angles to the Tee beams.
The dial gauges were tightly fixed to the instrument
platform by means of wooden clamps (Photo 3).
Observers platform were also erected at convenient
heights for observing the dial gauge readings. Instru-
ment platforms and observers platform were also erected
at the quarter points in the first span of the bridge to
observe the deflections during the distribution tests.
The instrument platform and observers platform and
the dial gauges are illustrated in photos No. 1 and
No. 2. Both Batty and Mercer type dial gauges with
an accuracy of 1/2000 inch were made use of during the
load test. Tron clamps were closely fitted for the Tee
beams at the points where it was proposed to measure
the deflections in order to provide an even surface for
the spindle of dial gauges.

METHOD OF LOADING

3. 2. Itis difficult to make the test load to be
exactly same as the specified design load which may be
wheel or track loads. The bridge tested is designed for

e
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[. R. C. class A loading and the maximum liv.e load
conditions is converted for the equivalent umforn.lly
distributed load. Please vide Appendix I for th_e details.
Sand bags of uniform size and of ur}iform' weight were
arranged in independent vertical piles with clearapce
between each pile so as to prevent any Possnble
<arching’ action with in the loading material t'hus
preventing unequal distribution of load. The wex_ght
of cach sand bag was so adjusted as to h.ave e1g.1}t
numbers in each pile in the loading area W’hl(‘,.h facili-
tated for applying 1/4, 12,34 and full desx'gn load
gradually and systematically so that the loading may
he restricted in case the member tested showed any

signs of distress.

POSITION OF LOADING

3. 3. For testing intermediate beams equivalent
uniformly distributed load was applied from ‘thc centre
of the firsi beam to the centre of the third beam.
Consecutive loadings were done in alternate spans so
that the effect of recovery was also noted when the
loads were removed. For testing end beams load‘was
applied on the cantilever portion of slab and ~halt Ehe_
end bay. The loading area and the sequence of loading
are shown in Fig. No. 3.

POSITION OF LOADING FOR DISTRIBUTION
TESTS

3. 4. For finding the load distribution in %hc
various members of the structure a systema.tic loading
was done with single roller, two rollers, single lorry,
two lorries and the combination of the roller and lorry
in various positions as noted below.
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L. Symmetric Loadings :

(a) Single rolley symmetrical to bridge axis
(h) Two rollers symmetrical to hridge axis
{¢) Single lorry symmetrical to bridge axis
(d) Two lorries symmetrical to bridge axis
(¢) Combination of

gravity in the centre of bridge axis

II. Eccentric Loadings :

(1) Single roller eceentric to bridge axis

(2) Two rollers eccentric to bridge axis

(3, Single torry eccentric to bridge axis

(4, Two lm‘ry ceeentric to l)ridgc axis

(5) Combination of a voller and lorry eccentric to
bridge axis

The position of loadings are illustrated in the
plates No. | 10 8.

OBSERVATION AND READINGS

4. 1. Before commencing the loading operations
the instruments were fixed and ensured that the
deflectometers are in contact with the structure and the
initial readings are carefully noted and entered, The
temperature and time were also observed and noted.

During a thorough and careful examination of the
numbers before the commencement of the loading a
minute longitudinal crack was observed in the centre
of the middle span. Thin tissue paper was pasted right
through the crack to find out any further openings of

a lorry and voller with centre of

Load Test Conducted on Bridge 17

it due to the load during the test. The papcci' wa;
found in tact even when full‘load was Zl.ppll}(: a;nb
perhaps it may be a COﬂStI’UCthDa'l crack in the sla
and need not be considered as detrimental.

TEMPERATURE

4. 2. The effect of the temperature varia-tions‘ 1;
prominent in a composite structure ll'ke the remforc;:
concrete beam and hence it will considerably affect.t e
measurement of deflections due to loads. Observations
for deflections caused by temperature were made evz:lry
30 minutes to find the be%lavlour of the bearlns utn zi
temperature variations wnh'ouF any load on t}lC S ruer
ture. The temperature variations 'betweenh the u%}zrs
and lower points of the cross SCC.UOH of the memters
tested were also recorded by keeping two therm(;me
one in the shade and the 'Ot}?er exposed to the 1S}m.
From the temperature varlall'ons and the' resulting
deflections under no load, s%utable correctl?ns V]ver((;
effected to the dial gauge readings noted und:lrl test ?ast
since the measured readings are not only due to l(;le
load but also due to the temperature ‘eﬁ‘ect on (he
various members. The effect of temperature on
beams is illustrated in the Graph No. 1.

The load was applied slcfadily and systematigally
and the deflectometer readings were {‘GC(?rlcle af
intervals of every quarter load. T}.le structura mcr}n

- e carefully observed at critical sections ijor the
o Cnt of any possible cracks or other sign of
A The full load was allowed to remain in the
V\re%k'nessf: r a considerable time before rccording the
5951”;(;th readings for maximum deflection. Residual

ia
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or permanent deflections after the removal of half Toad
|

and full load were also noted for some of the wmembers
tested. (Graph No. 2.)

MAXIMUM DEFLECTION (THEORETICAL)

+. 3. The deflection of veinforced concrete mem-
bers cannot be caleulated with precision owing (o such
variable factors as I, shrinkage in concrete and creep
cffects ete. but this is not of serious consequence since
the indefinite numerical values oflset cach other to @
large extent. The amount of the actual maximum
deflection was calculated for a uniform distributed load
from (5/384) E2where W is the total load on the bcafm
L is the length of the span and E modulus of elasti(‘l.l}'
of concrete and 1 the equivalent moment of Inertia.
Reynolds has suggested an approximatc value of
37,350,000 for E corresponding to a modular ratio of 8:
[t would be appropriate to give a higher valuc for E
since it 1s more than 5 years since the construction was
completed and concrete would have set considcmpl}'
and a value of 4 x 10° was adopted in the deflection
calculations. The moment of Inertia I was calculated

for the combined section. Iide the appendix for the
detailed calculations.

INTERPRETATION OF RESULTS

5. 1. Deflection corresponding to the designed
load is a measure of the elasticity of the structural
member and hence gives an idea of the capacity of the
structure for substaining loads. The theoretical dcﬂC.C-
tions for the designed load is calculated in the appenfilx-
The maximum deflection under full load for the various
beams was found comparatively less than the calculated
deflection as given in the Appendix.




Dial Gauge

Load Test Conducted on Bridge 19

The increase in the deflection was observed to be
in proportion to the rate of loading and similarly the
rate of recovery was also proportional to the rate of
release of the load. The recovery in some of the cases
was found to be more than 90% of the maximum
deflection. The record of observation is given separately.

DISTRIBUTION TESTS

5. 2. The test results of the distribution  tests
under systematic loading revealed that the end beams
also shared certain amount of the (otal load even
though no load was applied over that. The load distri-
bution for a 10 ton roller in a Symmetric position was
14% in end beams of and 36% in the intermediate
beams as shown in Plate 3. 1t was observed that about
the same distribution of load occurred even when a
single lorry or a combination of 9 rollers or 2 lorries
were placed symmetrical (o bridge axis. Under eccen-
}l‘lC loading the end beams took more load then the
litermediate beams, The end beam shared nearly 579,
of the load when 4 single roller was placed eccentric as
shown in plate. When a roller and a lorry were placed
such that the centre of gravity of system coincided
with the axis of the bridge the distribution of load was
noticed to be similar (o the cases of two rollers or two
lorries in symmetrical position mentioned above.

When the C. G. of the system was shiftefi towarC!:
the curb the end beam deflected more rcv‘?ahngfdlljz;dls
shared more load as the point of application © r the
was shifted towards that beam. The tir(::a(t)t;' load
cceentricity of the load greater the Peri)c-nat%on series
shared by end beam. The roller Co.m-tmshowed the
with varying position of the eccentrict y
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pereentage of the load taken by end beam can be
reduced o the form of an cquation p = mx" -+ ¢ as
shown in (Graph No. 3§) [P = 209 x v 4 16:6.]
Where pis the percentage of load and m, n and care
constants.

CONCLUSIONS

Full Live Load Test:

0. 1. (@) The full live load test revealed that the
observed deflections were much less than the calculated
deflections which showed the tce beams are stifl for
carrying the design Joads.

(b) The recovery of deflection was nearly 90
percent. The maximum recovery stipulated as per

building code of American Concrete Institute should be
not less than 759,

(¢) The test load was perhaps the maximum
load that the bridge would be subjected as the test load
was equivalent of full live load stipulated as per [.R.C.
class A two lanes with impact. The structure did not
show any signs of distress while loading ov unloading.

(d) In view of the above considerations the
structure can be considered 1o be quite safe for carrying
the LLR.C. A class loading for (wo lanes.

LOAD DISTRIBUTION TESTS

6. 2. () It is seen that all the beams deflected
whatever be the position of load and this shows the
slab is stiff’ and distributes loads.

Load Test Conducted on Biridge 21

(i) When the loads are placed symmetrical
to bridge axis the intermediate beams share more load

than end beams.

(iit) When the loading system is eccentric to
bridge axis there is a tendency' for end )‘ocay.n to share
more and more load as the point of application of load
is moved towards it from bridge axis.

(iv) The load that is shared by the end beam
for the conditions of this structure appears to obey. t.he
law P = 2:09 x 'Y + 166 where x is eccentricity
and P the percentage of load taken by end beam.

(v) It is noticed that the end beams share loads
as much as intermediate beams and. f:ven more tban
intermediate beams in certain conditions of loading.
Hence there appears to be no case to malj;e end beams
less strong than intermediatc bczn'ns and it may not be
correct to curtail reinforcements in end beams on the
assumption that end beams are taking load only o.f that
wheel load which is directly on the beam or in the

last bay.
GENERAL

7. 1. While the above conclusicm.s on 'thc‘ load
shared by individual beams, no doubt is indicative of
the general applicability yet xt.must. be stated that the
conclusions cannot be applied in t'oto, each case
requiring modifications due t‘o such varied factors such
as whether the girders are simply supported w}'1ether
the bridge is right or skew, the nur.nber of gxrdv:rsE
spacing of girders, the number location and‘ ty;t))e )
diaphragms etc., etc. A few more tests on tee beam
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bridges of varied LYpes incorporating  these features
may  be necessary o come 10 a4 more  decisive
conclusion.

APPENDIX -

Calenlation for he cuvalent distributed load
Span = 42 feeq

Impact factor = 19 - L 15 e,
0041, 7 v . 42 = gy o= 2l
Wheel Joad reaction on he interior heam for I R.CLoclass A

oading Reaction A due to 2 Lane trafhe

. 125 . . .
W+ won W o= 1921 W
With impact factor reaction

20 W 194w 302 W

6000 6000 25000 25000 15000

T 3 3~5‘ 0s {40 14.0

—— e - o —

Influence line for midspai
Ordinate = 2% 12 x 49 = 105
BM. = 1502 (3000 (74105, 17 4 1230 (21417, e
7500 X 3 x sy
= 1302 5 52 (3000 x 175 4 (2300 X 4847300 X 3 x L
= 1302 X D" (52300 4. 4,75 000 + 22,500)
X

= 1502 3 2 X 550,000 = 415200 fe. 1h. or 1845 (. tons
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Maximum live load Bending moment at the end = 1845 ft. tons
Maximum bending moment for uniformly distributed load
= W= 1845 ft. ton
8

W = uniformly equivalent distributed load = 78700 Ihs.

APPENDIX—II

Calculation for the number of sand bags required for loading

Loading area for a single heam =40" _ 0" X 6 =0

The size of the sand bags is nearly 1' — 97w |* _ 3v

5 rows of 21 bags can be placed conveniently with enough space
in between them

Number of bags per layer = 5 x 2] = 103

It is desired to have eight layers tor the full load

‘Total number of bags for eight layers 105 X 8 = 840 bags

Weight per hag = :5&) = 04 |bs.

APPENDIX--111

2. Calculation of moment of inertia of the concrete steel section
the steel area being weighted # fold .

= (T () 3 1y

————b—

d = 4575 I e
| B )

kd = 16
—

k = 1—'_;»_7 03:)7
4573
by __ 15 = Ay o 0-
b TP = g = arEs X 0004

1= 72X 4575|085 — (1~ 1) (35 .7 )
+ o (=135 42 %0004 X 15 (1 - *35)] s
= IR 4575085 (B) (0:197) .2 (0.65) 4 023 |

= 24 X 43°75° [-043 + 006 + ‘05 + .025]
= 2410000 X 0.124 = 2,98 840 in
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APPENDIX 1V ~
Caleulation of the maximum deflection L - . B —
258 Do R
E 2585  =2fen amzp arar  eiss
R 1 ¥ o=
Eoll =R
Uniformly distributed load = 78700 = W and I, = 42 1. = 504 = = ofon olgn gar® 25
mch and Ee = 4 % 10 =% 28 I T B
S ] = . o
= o —em o e o
== - -
" = [
— 8700 5 204" . S lE| = cooo cooco cooo
- ¢ Hat} PNty poasge = 0878 o120 étg cese
o 21 _
,§ B
{Ta}
Q . - ey sl [N Lo~
Z3lele: °5°%  RRZD R48®° 8884
Y [ 9 nA
APPENDIX—V >IN B
> S“ E £ O D oN—Oo oN—o eame
. . . < 75
Table showing the maximum observed deflection and the 5 2Ll =R
- . n g ‘
permussible deflection a3 - - PPN oD 0w
_ CREFIpy ofoo 2RO 202l R4A
" Py 2 ”
Position Mux. ob-i' Maxi . <3 § RS
errse - N aximum , Lo B
5;;”1” Span No. of Pos}:uon of fler;le.d Permissible jRemML- © 3 he
o . louding eam teimelx- | deflection A S1zE| = g PRSP O~ CNmD oN—~O
) . ‘ | g5 2]%°
1 First span , Noo 11 Central beam | 0 0767 . 00878 | &) \L
‘ 1 ‘ | | s g . ~oe o b SR Q9 e
2 Second span...! No. 2‘} Do. 0:073"  Deo. ! - P g et A © T ® ©
‘ £ 5,
‘ i ; y069° D l N I
3 First span ... - No. 13 Deo. 0 069 Q. ] |
‘ ] .
) | "y D 2 2 : b
4 Centre span,.. No. 4 | Do. 0066 0. = N> p : =
‘ = '
= [ n < .. < ... Tt
5 First span .. No. 5{ End beam 0-037" Do E 2 J) i - - - v " n t T <
2| & ] T o =
6 Second span... No. 6 ( Do. 0045” . Da. | = UNL » = ~
i -
l | -
T First span ... No. 7 ! Lo. 0-053" Do. i ‘S . :
| i ~ — : '
8  Centre span... No. 8 ' Do. 0-044" Do. | 2
| o 8 o
9 . : . 072" D , = e [aEaRako el —a
9 [hird span ... No. 9 ; Centre beam | 0072 Do . 25 ;n:ﬂ: emmm moam omom
10 Do. ... No 10! Do. 0 08" Do. | 2 = 2 3 3
o 11! ¢ 04" po | z, 3 3 3 3
1 Do. ... No. 11 End beam 0°046" . 0. i Z 0
‘ 38 - a = -
2 Do. ... No.12 Do, 003" Do, < = - ”
. = |
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R. C. Foot Bridgc
BY

St v, SRINI\";\SA.’\Q B,

Junior Engineer, Wichways, Kuttatam.

INTRODUCTION

The most common difficul
communications which arpe frequendy intercepted by
small streams and channels, is the construction of a
Bridge wherever the road crosses a stream channel cte.
with minimum cosq. Most of our village Roads may
not experience, rather will not experience such a great
volume of traffic as g pucca Main Road does. But
many of them serves he purpase of transporting the
grains ete. from village farms 10 cities. In all these
cases, ihough a Bridge of the ordinary kind may be
constructed, it becomes more costlier especially when
the road crosses a number of streams which is the case
with every Village Road lying in Deltaic arca. For
these, a wide bridge with Masonry piers is not necessary,
but in the interest of cconomy, a bridge with sufficient
roadway to allow the cart laden with grains to pass,

constructed, on ¢ Syitable Supports ” is  sufficient.

Reduction in Roadway can be done only upto a Certai‘n
limit which may not favour much to (e ecconomic
aspect of the problem. But it is only the alternative
arrangement of the supports over which the Bridge
Rests, that effects maximum cconomy, The present
article explains how this economy was cflected in the
R. C. Foot Bridge constructed across Thenkoraiyar
at Koner Rajapuram Village, Tanjore District of
Madras State.

ty met with in all village
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R. C. Fool Bridge 453

CONSTRUCTION DETAILS

The R. C. Foot Bridge is of the ordinary Slab
Type, designed to sustain a maximum Live Load of
3 Tons. The design features of the Slab are the same
as usual, it being designed as a simply supported slab.
The Roadway is 8-0" clear between kerbs and the
Bridge is of Two spans cach” of 10'-0” clear. All the
other features of the superstructure such as Hand rails
etc., are as usual. The only important deviation to be
noted is, that the Bridge rests on capping slabs suppor-
ted by columns which act as piers and abutments.

These columns are nothing but, the ordinary
precast R. C. C. pipes that are available in the market.
These R. C. C. pipes are so arranged with suitable
concrete plugging and Reinforcement inside that they,
as it were, act as piers for the Bridge superstructure to

rest on.

The columns are composed of R. C. C. pipes of
different diameters assembled with suitable overlaps.
For the Foot Bridge illustrated, foundations were taken
to a depth of 8’0" below the Mean Bed Level. The
lowest 6'-0" of the columns is of 3'-0" diameter

R. C. pipes.

The Reinforcement consists of 4 Nos. 2" diameter
bars with stirrups of " diameter at 12” ¢/c. carried to
the capping slab above, right from the very bottom of
the pipe. The hollow space inside the pipe is thoroughly
plugged up, with concrete of correct proportion 1:2: 4.
The top two feet is left unplugged with concrete and
2'_3” diameter R. C. pipe is inserted into it, so that it
remains upright overlapping the bottom pipe toa depth
of 2'-0”. Then the same process of concrete plugging
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15 continue i
RO l'mc(? up 1o its top two feet when 1'-6" diameter
) rair; pllpe 1s mserted with an overlap of 2/-0”. It is
N X o . ‘
Rg(‘inﬁic;gng V\fllhl concrete upto its full height, the
i N » J - - : . ¢ > ’
tbe pine Wrrlu.,nltb in it being carried a few inches beyond
i 111)10 mll( ! affords a rigid connection of the column
different :lippmg slab. The points of overlaps of the
re ameter pipes arc  gi i k
SR t given conical concr
cappings as illustrated in the plan H conerete

As regards appi 3
2 Beam rfstixi; ;lrllethppmg slab it is designed just as
Bridge the s o V\iobsupports. In this type of Foot
carry any L sonty a Ulm'cms and wingwalls do not
y Load directly imposed on them, but they

merely se
mere zndrveRthe purposc of a Retaining wall for the
a Revetment against crosion.

COST ANALYSIS

i. Cost of Bridge/Rft. of Roadway ... Rs. 775 0
3. Cost of Bridge/sq. ft. of Roadway... Rs '3:% 12

It is evi X [ 1 i
vident that if the piers were of Masonry the
2

Foot Brid
ge could not hav
low cost. e been constructed at such a

ADVANTAGES

The main
aspect which greatl
type of s ) greatly recomme ;
C}l?s)ice . fCotr}llstrucnon, 1 the economy 1<esu1tednl(js tg:s
Pipes. The lfse]i;“g cct:)lur.nns with the encasinglﬁ Ce
. G pipes not onl : -
but also afl N nly effects eco
. qrds facdfues for easy construction es enf)rﬁy
r(;i 1s water in the stream. Further it Se? Clahy
purpose of mould also, besides enabli ves the
area of the column to be increased Tng the bearing
. ed.
R. C. pipes has three-fold of objects oiz }?us the use of
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1. Tt makes it possible to lay the concrete for the
columns even when there is water in the

stream.
9. Tt serves the purpose of a mould.

3. It enables the bearing area of column to be
increased so as to distribute the load uni-

formly on the soil, keeping the soil pressurc
within permissible limit.

Further since the masonry abutments and wing
walls do not carry any load directly imposed on them,
they have to be designed only to resist the Earth-
pressure of the soil retained consequently their
foundation depth and size can be limited to the actual
requirements which further adds to the economy.

In view of these considerations both of economy
and of easy construction, this type of Foot Bridge
commends itself to be used with advantage in small
village Roads where a Bridge of this type is meant only

for the Vehicular Traffic.
DESIGN
1. Deck Slab.—This is designed as a simply
supported slab.
For the purpose of computation of its self weight,

assume a tentative thickness of 9" for the slab.

Self weight = 9 X 11'5 X 2 X 1501bs. since span
is 10" — 0 clear, width of slab is 9' - 0" including kerbs,
and length is 11’ - 6" between centre to centre of

columns.
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Selt weight of . FHOAS dhg,

Taking & maximunm Bve doad of 3 (o

Super foad = 3 KDWY e 672 th,
Weight of wearkig coat 4 ek,

FOEXAES )G e o gy 3841 Thy,
Add for weight of kerh, amd hang ratlg

= 2755 ibs. (] AP s
Total joud . 25000 s,

Eflective Shan = 1} g

Unusidering 12- widih of siab iy | direction per-
pendiciday to the divection of the Trafhie

4 { \ and Assuming
the total loagd 8 L;mim‘m}y distributeq DVEr the engipe
widih of slah,

Load on che 12 SErip o i
s 2???‘? }b‘s. 5{)!’3 28{}@ ﬁ}% 54y,

ASSuming thay the siab ;g sitiply supported, we
have Maxymum ben iiéri g e ;

= PR hw e 1
S 4N )}; i ‘}w ifi ﬁ}S,

= 125 w v wode
where 'd' g e effective depth of sl coquired,
I%&Yi(fii‘ d s Ngﬁfﬁﬁsxm . 5‘5‘&55*

) g . BRI g
Al f{}\«emg 4 eaver of 9 5 we

depth I = &

have y5iaf

Retnforerments :

Area of siegi required to pegiy the May » BM. i
given by As. 6, Jd Max » g

R, U, Fool Bridse

Assuming £ o= 75U psi ’
8 = 18000 psi
m = 15, we have

As 3 18000 X 0 3 563= mesicia
As = 3330 0

Using 3 ¢ bass,
Spacmg »= 23088 o G)»
S A g s

; 9 ars o 947 o/¢ will suffice.
Hente §7 & bars @ 94" ¢/c

Distributors o
‘ in Steel avea, as = L5 . 03660
Using 289 of Main Steel avea, as = 24

it g ) § as distributors,
3 ars ¢ 127 ¢/e can be used ag digtribute
{é'f{ébﬂ‘t!b {75 12 g/e o

: ~This 18 designed as a stply
2. Capping Slab. :
supporied Beam.
Effective span = © — 09
+ g £ ey - f:,lﬁ,z RN *ziff
Assuming o tentazive size of 247 »¢ 19 for ¢

Beam, .
i ! oG -0 2150 = 2700 th,

Self weight ~ 2% % ¢ A
oo =B720 ths,

d = 8 x 2240

Super load = 3 x 22 ‘
' b= 800 D W2 w150

Weight of deck slab = 9} 11§ x i S

“yweigl earing voat 3" thick
Add for weight of wearing i : ‘
; 3 g = 3881 Ibs.
Py )£ 150 88

e
P

s x RS ails and kerh = 2755 lhs, )
Weght of Hand Rails S surm|
Total toad = 26406 ths, o
= 26400 Ths, (say)
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aximuin bending Momen{ — #t4xix 12
Y N e 8
] 2() >< 24 X d_ = 26400 X 6 X 12

Where «d’ is the BT depth ol? Beam

in lbs.

RN 1u6 X 24 b *ﬂu(()r)
. T sa
A : ’
dding a cover of 37,

Over all depth D= 19~

Hence a sectio ¢
will suffice. M OL2H 12" for the capping staly

Retnforcement :

As X 18000 x 0-9 X 886 — 00x6y 12
AS — 1332 R A
— = 094 .

s a8 ¢ .
1 Main bars 4 N
Nos. are more than sufficient.

'S'V’ l')')‘u/)‘y N

0 Of Ma‘ N .

U . ' 1n n St(“el dlca’ as = l—-”—‘): 0-2664“ o

Using 1* 6 Stvrups ; -

Dpacing =  lZxouwes

i X4 . 02664 T 8'75” C/C say

2 ¢ Stlrrups (@ 8-75” ‘\.' )
- ¢/c will suffice,

Using 20,

3. ‘Columns.wThe col
rent diameter R.
Cross section is not
such a column ig

i al:}rgn consists of three ditfe-
PIpes an I?Ionsequently the area of
omform. | ence the properties of

rely different from that of a

the right side by applv; e will be errin
( y 1 A g only on
this case. Pplying the usual formulaey in

R. (. Foot Bridge 49

The assumptions to be made in this case are:

1. The column is short.

9. Both ends of the column are fixed rigidly in
position and direction.

column are equivalent
0ss

3. The properties of the
to that of a column of average cr

sectional area.

4. The properties of the column are not affected

by the encasing R. C. pipes.

Safe axial load on a short column with longitudinal

bars and lateral ties is given by,

P = fc. A 4 fs. As.

Where fc = Permissible stress in concrete in direct
compression = 600 Ibs. 0" for 1:2:4 mix
(vide clause 308 Madras Highways Manual).

A = Area of cross section excluding area of Rein-

forcement.
£ — Permissible compressive stress in steel =13500
lbs./0" (Vide clause 309 Madras Highways
Manual).
and As = Area of longitudinal bars.
meter = 2" — 3" Reinforce-
37 ¢ Barsand §" 9 stirrups
case, load on each column

Average column Dia
ment consists of 4 Nos.
@ 12" c/c. In the present
= 13200 lbs.

A= TR g % 04418 = 566:03 07
As = 4 X 0-4418 = 1:7672. 0"
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Hence P = g0 X 366-03 -t 13500 X 17672
which is evidently - 13200 Ihs.

Hence the section is safe.
Check Jor Soil Pressypre :

Total load on each

Self weight taking average sectiorn
= qp (225)

= s X 14 x 150 — 8353 Ihs.
Since tota) height of column js |4

Add for weight of R. C. pipes - g
Total Ioad o soil = 29400 Ibs

(or) 10 tons,

column — 13200 b,
of column,

= 0.
47 lbs. (L.S.)

Equilibriym bartly by (I
frictional fesistance of the soil sulrounding the pipe and
partly by the bearin

Considering only the bearing.

. 10 ’
Pressure on soil = (s = 1414 tons /)

The soil mey with is stiff clay whogse

' bearing
“apacity may be takep as 2 tons/ o’
Here pressyre on soil < 2 tons/ G’
Hence it i safe.
Check for Frictiona Resistange -
Mean bed Jeye] 39-00,
Foundatiop level - 33-00.
Depth of column heJoyy, bed leve] — 6" - 07,
Peripheral are, in contact with soi] = X 3x6
= 56-57 o’

] Il
R. C. Foot Bridge

i stained by the
Assuming that all the Load és sustained by
S ictior i et Stress
frictional resistance, we get
10 X 2240
developed = 5%

— 3951 bs./C’

00
ble stress of 8
is 1 ) below the allowa
This 15 well
le.// D’.
Hence Safe.

v punching
'his case, no check need .be made i;(l) mpOnOlithiC
In.t“ h ’column is continuous an olithic
e smCIe{ tCe pipes merely encases the C(;nfg v} '
| wr i is threefo A
. t}:fle purpose of R. G. C. p{pes 1snt}‘1Vhen ﬂ;ere is
e ble the concrete to be laid eveld when there B
" or the stream, to serve as a mou nd (o be laid
cven llrll there is water in the stream,
en when ¢ strean
fnvould and to increase the Bearing

. does
i lapping another does
R. C. pipe overla tort
Hence one unching shear which follows 6; fat’a;fés
o pr(;ldu?ecatnt};gt the monolithic column only
from the fa

the load but not the R. C. pipes.

i alls.--These carry no

Al t and Wing W : o

d4.f Abl::::‘;;idage super structure but it merely
rom . ot
;J(fci)tects the approach against erosion

) idered in the design
loading to be consi X its self
Hence theessure of Earth-fill Reta}ned and i :agil
are. only tEC Il;;se width required in. th,lS case cz;: suy
‘gelght.pfteed by the ordinary Rankine’s Formula.
e com

“ t
"— 6" will be found to be sufficien
. th Of4' —6 Wlll " . . ,
o base Wl(rild giving an oflset of 6” on eltherfSIOdtﬁi?nga
for Mast?rslfy a6” may be used for the concrete footing.
width o -

o 19~‘I°5K
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Centenary Exhibition

Centenary of the Madras University was celebra-
ted with great eclat befitting the important occasion.
Onc of the high lights of the celebration besides special
convocation for conferring honorary doctorates on
important personages of India and abroad and the
laying of foundation stone of the University Centenary
buildings by the Prime Minister was the Centenary
exhibition which can be said to be the biggest ever
organized scientific exhibition in South India. Almost
all the important educational institutions and Govern-
ment Departments like Medical Colleges, Engineering
College, Alagappa Chettiar College of Technology,
Queen Mary’s College, Public Works Department,
Electricity Department ete., etc. participated and our
department spared no pains in putting up a really
interesting and instructive show. From the visitor’s
book kept in the stall of Highways Department could
be seen the great appreciation, of eminent men and
women of our country and the foreign people who were
on a visit for the exhibits put up by us. The Univer-
sity authorities awarded ‘A’ elass shield to our
department in appreciation of the elegance with which
the exhibits were displayed. Our congratulations go to
the officers and subordinates who spared no pains in
contributing for the success under the guidance of our
Chief Engineer {Highways).

The photographs given below show a few of the
most interesting exhibits displayed by us.

The entrance facade of Exhibition Stall of the Highways Department
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The Fxhibition was opened by Sri L D Deshmuokl, Sri K. K. Nambiar, :
Chiel’ Engineer is explaining the mode] of 4 bridge consiruction (o the v
distinguished visitors

NI ote the steamer moving in

cing model of a 1t bridge  Note the ?!‘l'lrrl

The working 1]'1 r the bridge deck having been i :
alte f

o s st

The working molel of a design for o traftie

tnterchange-—this attracted (he

and old alike.

: cceiving the shield from
: ar, Chiel Engineer (F receny '”\Lf[vnl'_“
Sri K. K. :\;-ml]»hl{l'[‘R;;i'nn'lnn;u‘ Clhiel s e
wi PP

avtention of voung




JULLINGS
from other

Journals

V-SHAPED FRAMES FOR SUPPORTING BRIDGES

" This article is a translation of a paper published in
<« gcta Technica’, the journal of the Academiac Scientia-
rum Hungaricae, of Budapest, by permission of the

Academy. |

In Fig. 1 are shown examples of bridges with
inclined columns compared with bridges supported by
vertical columns ; at (a) is shown to the left a bridge
with a beam extending to form cantilevers over two
columns, and to the right is the proposed construction
with inclined columns; at (b) a three-pinned arch 1s
compared with a statically-determinate application of
the proposed method; and at (¢) are alternative
methods of construction of a three-bay frame. These
examples show some of the applications of the method
in which vertical supports subjected to bending and
compression are replaced by inclined supports subjected
to direct tension or compression only. The analysis is
limited to a single-span bridge with cantilevers such as
that shown in Fig. I (a). This form of structure is often
used for bridges such as those carrying railways over
ravines or roads over railway cuttings.

THEORY OF TWO-HINGED FRAMES ON
V-SHAPED SUPPORTS

In principle the calculations are similar to those
for the normal type of frame with columns subjected to
bending. The only difference is that the columns are
replaced by inclined members which resist the horizon-
tal and vertical forces by direct compressions and
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{CnSiOHS "¢ y y i
O 7

both types of
: structure are static: : . ;
the first degree, atically-indeterminate in

To simplif , .
15 of consta Ptllfy the Cdlcglauon’ assume that the beam
¢ stant moment of inertia and that the influence

I TV Y7
NN Y
L' 1T TY XYY

FIG.1}
e [28
R )
[ rvominel span ’
P < r
- 37
4 k;—r“"“_"?::{ .
e 1
) H !
FIG.2

of the axi .

m‘g.h; jhx(fvlsdtfform.a“ons of the supports is negligible,
Fuction. o 1¢ primary system of the proposed cons-
ion, one of the bases being hinged and tl :
on rollers so that the statically-indetermj fu? other
be defined as the horizontal reaction 4 mnate force may

[11 OI‘(JC[‘ Lo draw (hC i c f >
. lnﬂuem i[]e or
] H, assume

that unit horizontal forces act at the level of the hine
at the base. The bending moment on the beam d:,ll;gtes
" (9}
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these forces is shown in Fig. 2. The influence line for
H is determined by

nh = — 4 (qlu)

ay an

where a,, is the deflection due to bending of the beam
and a,, is the horizontal deflection of the movgale
support due to the action of a unit force H. The values
in parentheses are the product of the deformations and

the flexural rigidity EL
CALCULATION OF a,;.

The elastic line, or the deflection-curve, 1s easily
determined from the second integral of bending
moment due to the unit horizontal force

d%y M

dt EI
where y is the deflection, x the position of the section
considered with respect to the origin, and M the
bending moment. The expression is integrated in two
portions, one for the part b of the beam between the
inclined supports and one for the span ! between the
inner legs of the inclined supports.

In the length 4:
M, =+ I}} X\
(6b) = ~ (M dx = — e

() = f[Mb dx dx = — gbx3 + ¢, X+ Gy

In the span {:
M, = + h
() = — fM, dy = —hx + ¢

() -———ffM: dxa’x=~)f§+02x+c4.
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The constants of integr

ation ¢, to ¢, are calculated
from the following conditio

ns.
(a) At the middle of

the deflection-curve
symmetrical ;

Pl e-vy ) =o,

the span / the tangent to
is_horizontal if the structure is

Hence ¢, = k) (26 + 1y,

(&) At B the clastic curve s con

B 1 R

tinuous, that is
j
Counsequently e = - (b + ).

(¢} There is no vertical displacement of the inter-
section of a straight line Joining the points of support A
and B and a vertical line passing through the hinge at
the base. Also, the effect of axial deformation of the
inclined supports is neglected.  Given these conditions
the horizontal movements of A and B have to be in an
opposing sense and their values are proportional to

their horizontal distances from the hinges at the
base, thus

;‘)jf)j o= 0 ‘b x = [),

(l— =) b % &

Consequent}y

Cy = - <1“‘cz> hﬁb(?b + 3[).

(d) At B the curve of deflection
hence

I continuous,
[P x =6 =[] x =b.
Consequently,

Q=" = )" (26 + 31).
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e Ation
With these values for the constants of integratio
the equations of deformation become

Mo Dix (L=« 162 (20 + 30
(b = ()b = -~ —[¥'— 3b(b+1x+( , o

h . _ ) uc]b[2+ : ‘
(= {ag)l = |3 3(2b+1 x+ (1 16

CALCULATION OF q,.

i i : ben-
According to the relations determined by the
ding moment diagram in #1g. 2,

(a,) :g(gb + 31

i i ines for
Consequently the equations of the influence 4

the two sectiois are -
N3 (bl x 4 (1 =) b (2 +;’Q;
qb T ”\M—“w‘?bh (2}’ + 3[) 3 4+
. S ,
A - 3 A x (1w ) b(20 4 30 )
nl = 2K (% 4+ 3

: influence line for
These equations determme' the in o
the horizontgl force H from W.hICh m?yf‘b? e(zet:)lel::ding
the influence lines for the mtern;k Oltche’s(resses o
moments, and sheaving forces, alr)]d cz(:lncclf:lated. By this
any point in the Slt nfctur_f; r;aZimgle to determine the
ethod of calculation 1w . ¢ SUD-
:?resses in any Statica”y-mdetermmait(fusslttur;:gtcioneg7
ported on inclined colum.ns‘ As prev Iingd supports is
the shortening or lengthening of the inc in the frame is
lected as the effect on the forces 1 £ tions
e ligible ; nevertheless, these d? ormation
generauﬁyngg ;gccou;xted for in the calculations if this
may eas -

is considered necessary.
STATICAL ANALYSIS
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than there is with the usual method of construction in
which, for example, the choice is limited to determining
the spans from an overall length of a bridge. Because
of this, the analysis of frames with inclined columns
is limited to the single case of 4 two-pinned frame with
cantilevers in which the possible variations include the
lengths of the cantilevers,
inclined members and hence the nominal span, and
the real span of the frame which is the distance bet-
ween the hinges at the base, ‘Three cases are shown in
Fig. 3, in which the nominal span is assumed to be
unity and the over-all length of the frame 25 units.

The equations for the influence lines for H have been
calculated for these cases.

the distance between the

Fig. 3a : The outer supports are verticaland x = -
b = 0-5x% - 1-1254.
M= 075x% - 1-5x + 0-065,

Fig. 3b: x =

0-5 where the supports form equi-
lateral triangles :

16 = 0-5x% - 1-125x + 0-25.
1= 0.75 2 - 1-5% + 0-3125.

Fig. 3 x = 0 and-the interior

supports are
vertical :

nb = 0-5x3 — 1-195% + 0.5,
M= 07522 - 1-5x + 0-5695,
The influence lines for the three cases are the same

except that the base-line is varied as shown in Fig. 4.
It may therefore be seen that by altering the real span

: 61
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gative parts of the
ed to give the
in the case of

of the frame the positive and ne aun
bending-moment diagram may be a

b

itions of
uniformly distributed) is preponderant the positi

3

Q S
025
25,

025 050, Lo, 0%
0.24] 2%

A

4

G.25]
0.25) &é.}.,_—"i———l——""—"*‘—-‘
l 0.50 | 1.50 a.5¢

N

3

225, 050 rao %0 |22

oS 100 a7
FIG.3

; be chosen so that the
ol aft ﬁhebfjgfig?rsgi:ent diagram approaches
b B nce for the dead load the forces would be-
e hat i H would be zero. It is frequently
:}:Scertain foundations that this st;gull)d
horizontal force on the base wou e
s and would be of secon-
f the foundations.

zero,
vertical only, thg
of importance wi
be so. The only
that due to the imposed loa.d "
dary importance in the design

so the influence line for.H for?i
shown in a chain-dotted line) an
1 the horizontal thrust 1s

Fig. 4 shows al
three-pinned frame (
it may be seen that in genera
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greater for a three-pinned frame than for a two-pinned
frame.

COMPARISON OF BENDING MOMENTS

In Fig. 5 are shown two fy

ames, one with vertical
columns and

one with inclined columns. For
frames the envelopes of maxim
are shown in Fig. 6;

thesc
um bending moments
the bending moments due (o dead
loads only are shown by a dotted line. The maximum
bending moments are those due to dead and live loads,
variation in temperature, and shrinkage of the concrete.,
Due to the rigidity of the inclined columns the effects
of changes of temperature and of shrinkage are greater
for the frame with these columns than for the frame
with  vertical columns, Comparing  the

moments in the two forms of construction, the m
positive moment in the normal frame is 365

tonnes-
metres against 265 tonnes-metres for a fra

me with
inclined columns ; similarly (he comparative negative

bending moments are 579 tonnes-metres and 288 tonnes-
metres. That is, the positive bending moments have

bending

aximum

a2
J
Fottings from other Fowrnals 6.
been reduced by 27 per cent, and the ncgatl\?:egfcliﬁi
oments b 50 per cent., while the total are oo
InoanlS >y enlt) envelope has been reduceq by ) CepOn
bendm‘g mor*nductions have a considerable mﬂulcn d,ead
Clem" 5“‘7(')hf 1t;:e nﬂembers and consequently on the
the sizes

his
i do not take t

i moments given ‘
load, but the berldtlﬁgcaseq have been calculated for the
0 A SES

1 1

W

into account as b
same loads.

260 28
I ~
I
2300__.-—-4——”3‘1
769 s
F1G. 5

icularly

duced, particularl

r - § are alSO re . » "1 8

Fhe SIlcalllllglfozricrrel between the inclined supports
1€ De '

. ! . . 1 ease.
in the part of { force is greatest 1n the general ca

where the shearing

TS
DISPLACEMENT OF THE SUPPORTS,
AND DEFLECTIONS

o -ertical
is sensitive to ver
. - d supports 1 ter
ith V-shape . t has a grea
trame Wi ts. but horizantal displacemen ts thangon the
effect on the frame with V-shaped suppor
effect on the

normal frame.

those of
flections of the V-frame are 1C§S than]*"ig 5. In
ectio om <
. De mal fl‘arne, as may t.)e seTn'nrrelation to the
1hv-: nor his s important, partlculalf y1 S he road
bndgis e ﬁthe ends of the cantilevers a
. . e
jomt betwe
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slab. F
abOUtIQZC(}tuently the lf:ngth of a cantilever is less than
g .das otherwise the deflections under a moving
Yy damage the surface. In the construction

f
I ~2660

I

2558

[.Lm_i
535 30 1
750 1870

+ :
23.00 2 | 535

[ohgi) UJ/na S # Fromn | r on

/ ecrlron Eleva 10 Cross Sect;
IG.7 R N GAIES.
FIG QAD BRIDGE 1TH SuUPpPO! HINGED AT ma
wIT| PPORTS |

1890

600

Longitudinal Secton Flevatio,
"

Cross  Section

FIG.8 ROAD BRI
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proposed in Fig. 5, for example, it is possible to reduce
the length of the cantilever from 24 ft. to 16 ft., and as
the deflection is proportional to the cube of the span
the deflection in this case is reduced by one-third.

EXAMPLES OF BRIDGES WITH
V-SHAPED SUPPORTS

Fig. 7 Shows a bridge carrying a road over a rail
way cutting. As in the case of the frame for which the
bending moments have been calculated, this bridge
consists of two main beams at about 18-ft. centres
carrying transverse beams at 16-ft. centres; the deck is
a slab spanning in two directions and cantilevering over
the main beams to form footpaths. The main beams
are supported on inclined columns forming three-
pinned frames across the width of the bridge. This
arrangement was adopted to resist lateral wind

pressure.

A similar bridge is shown in Fig. 8 but here the
greater part of the inclined columns is buried in the
embankment. The two bridges are the same in princi-
ple, the difference being that in Fig. 7 the supports
are hinged at their intersection with the main beams
while in Fig. 8 the supports are continuous with the
main beams. In the latter case bending mcments are
produced in the inclined columns but, because of their
flexibility compared with the beams, the bending
moments are small (they can easily be determined by
the moment-distribution method.

ARCHITECTURAL ASPECTS

For structures such as these it is not only necessary
to determine the structural advantages of using
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V-shaped supports but also (o consider the appearance
of the structures. Elevations are shown in Figs, 9 and
10 of the two bridges of whic}, the structural details are
given in Figs, 7 qng 8. It is not assumed that (hese
sketches show (]e best acstheje deve
proposed method, hut (he
other methods.

lopment of the
Y compare favourably with

Fig. 11 shows a road-bride i
bridge carriageway 29 ft. wice and two foot-paths each
about 2 fi. 6 ip. wide over g railway cutting. The angle
of intersection of (}e road and the railway is about 60
deg. The bridge comprises two main beams, cach about
4 ft. 3 in. deep at the centre, supported on jnclined
columns hinged 4 both top and bottom. The (o4}
length of the bridge is 139 ft., the cantilevers are about
28 ft. 9 in., and the actual span of the frame is 74 f1.
6 in. The length of the cantilevers w
reduce as much a5 possible the
bases due to the dead loads,

Hungary. The

as chosen so as 10
horizontal forces ar the
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Fig. 11. - Bridge over a Railway.

The quantities of materials used W(irewcotrtlc;rﬁ:e‘:
213 cu ydq (0-52 cu. yd. per square yadr;i', ;'ts;lf 363 toi;
| ' . yd. per square yard) ; 1 -
18 S?b Ydér(i 4’usals‘(e:l yyard)p. Quantities of materials ca}x)lg::(
l(it82d fc;rljthiq %ridge with vertical columns where a
ate . k

10 per cent. greater. —(Extracted from © Concrele & ‘

Constructional Engineering ™. )
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BRIDGES AND RIVER CONTROL-USE OF
N HYDRAULIC MODELS
IVers  constitut
natur'al resources o; aoncf;)ux(l)tfr e
prominent place in every stage 01}:

most  impoytant
and occupy a very
human development.

In olden i

times, when raj
not developed. rive railways and highways
Cation for()[i)c]cl, rllvcrs were the chief mc’lnszf (oz% Wer'c
a nland ¢ € ‘ommuni-
of our new n:lc:dlerani‘port‘ But with the development

$ Of communicati i
i : . -
obstacle that needs (o be bridgedcoa“ml’ rivers offer an
£ ver.
Bridge-buildin

. : g, though i velop
il . gh an ancient art, d d
apidly in India as elsewhere in the worlrd’dlexrienlg tehe
p &

u
(']n 1 a]() C O 010 ()a(ls and

railways. Method
. s of desi :
type of river to be bridge(zlgn varied according to the

Broadly speaking,
through deep channel
sound

i i
vers 1n the Deccan which flow

rock foundatio; Wit stable banks and have
about the safety of th , offer no special difficulties
the Indo-Ganget; € structures. But it is the rivers in
special considfrat-C and other. flood plains that require
in the cost of wons to be given for achieving econ
construction and also ensuring Lthe sat?:tl;

of the bridge and subsidiary structures

LARGE WIDTHS

. These rivers flow throug
which are unstable. i
large, though only a s
cold weather flowing
they are in spate, fu)
substantial part of it, is

h the deep alluvial
: beds
Their channel widths are very

mall fraction is occupied by the
channel but in monsoon when
1 s'ection 1s occupied though a
fairly shallow and carries only

Fottings from other Journals 69
Also due to unstable bed the position of

sluggish flow.
bulk of the discharge keeps

the main channel carrying
on changing.

Excessive cost of construction of unusually long

bridges covering the width of the river from bank and

the difficulty of protecting them and their approaches
from the ever wandering courses of these rivers formed
fronting the bridge engineer. Solu-
by the observation in nature of a
a stable narrow gorge

a major problem con
tion was suggested

wide river passing often through
with a much narrower but deeper section.

NARROWING THE RIVER

Artificial narrowing of the river in conformity with
such observations has been found to be possible and
economical. It has a further advantage of controlling
the river by preventing its swings over a wide region.
Such artificial narrowing is achicved by constructing
heavy embankments called guide banks near the abut-
ments and closing the remaining portion of the river by
approach banks. The main idea is that the river flow
should approach and pass through the bridge smoothly.

the different aspects of «

With this object in view of
deration areas follows:

the bridge design that need consi

1) Selection of site; (2) determination of
waterway ; (3) design of guide banks, approach

banks etc. and (4) bridge piers.

Itis for the study of these points that hydraulic
designer a vivid picture of what
to be after the bridge is
be studied at a

models place before the
the state of affairs is going
constructed. All these aspects can
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negligible cost, so as to achieve ecanomy consistent with
stability and strength in the initial outlay and also

reduce maintenance.
IDEAL BRIDGE SITE

An ideal bridge site should in a narrow straight
and stable reach of the river. The orientation should
be such as to have a normal flow through it.

But conditions in nature are generally not ideal,

and here the model helps the enginecr to sec for himself

the alignment that approaches the ideal. Hence a site is
first roughly selected by considering the layout of the
river channels, changes in the meander positions in the
past, proximity of a nodal region, availability of a
rigid bank, existence of a narrow meander belt and the
river bed material and then tested on the model. After
examining the details of currents on the model the
cxact site and the orientation can be easily fixed.

In the case of the proposed bridge at Mokameh
Ghat similar model studies were carried out at the
Central Water and power Research Station, Poona.
The bridge alignment was confirmed as the flow
~ vonditions were found to be quite satisfactory.

Extracl from ** The Juto-Spark ", February 1956.

ITEMS -

of interest

THE TRACKS OF HISTORY

With the exception of Russia practiFally the entn‘t;
civilized world now uses {he standard railroad gauge ©
4 feet 8} inches.

There is unexpected historical romance behind the
adoption of this gauge.

This width was
used by the Roman
chariots with
which Julius
Caesar’s army in-
vaded Britain 1n
55 B. C. The
ancient chariots
were copied by the
native Celts of the
British Isles with
the result that

i the
deep ruts 4 feet 8} inches wide were worn \;)31 he
English roads in the course of the centuries.

1 ts.
were made just wide enough to follow 1n the ru
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Today more than 2,000 years after Caesar’s inva-
sion, the modern railway literally rolls on indelible
tracks imprinted by the ancient Roman charioteer.

~drom >+ Ripley’s New Believe 11 nr not .
% # *

The Standard gauge of Great Britain, 4 {¢. 83 -
is also the normal gauge of Norway, Sweden, Germary,
Austria, and central Europe gencrally, and is much
used in France. Russia and Finland have a 5 ft, gauge.

The Standard Russian gauge of 5 ft, is said to have
been chosen in order to prevent German rolling stock
being serviceable in Russia. The principal Indian gauge
is 5 ft. 6 in. which will not permit Russian wagous
to run in India in the event of Central Asian lines
being extended to the Indian frontier.

ldracted fram < The principles aof Feonomic
Geography =, Dr. R. N, Rudmose Brown.

McADAM

John London McAdam, was perhaps the grealest [fighway fngineer
who ever lived and yet about whowm much was net common knowledge.
Elsewhere s given a brief life sketch and achievements of this pioneer in
road construction.  He revolutionised the technique of Highway construc~
tion and his name became synanymous with the scientific way of road
building.  11e was the fust to recognize the modern concept in road design
that the read structure i ay strong as s foundations.

Highway Eugineers and officials throughout the cowntry will dv
well o pawse on Seplember 23 and pay lribute to the memory of the most
famans practitioner of thetr arl, John London McAdam. It is suggested an
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©annual thanksgiving day " may be held to correspond wilh this date and
all of us may dedicale ourselves every year lo the ideal set oul by Fohn
London McAdam.

Known as the ¢« Colossus of Roads”. McAdam
was Great Britain’s premicr turnpike trust administra-
tor and engineer between 1816 and his death in 1836.
Even as these dates almost exactly parallel the romantic
coaching era, so did the man epitomize the spirit of the
two decades between Waterloo and Queen Victoria’s
ascent to the throne.

John London McAdam was born in 1756 in Ayr, a
country seat in the Southwest of Scotland, three years
carlier than the poet Robert Burns, who was born in
the same town.

On the death of his father in 1770, the 14 years
old boy was sent to a wealthy merchant-unclc in New
York City. There he witnessed the stirring scenes of
the American Revolution, and was a leading merchant
on the New York waterfront. He served as agent for
the sale of atleast 452 captured < rebel ” vessels.

Persona  non Grata  when General  Washington
occupied the city and the independence of the
colonies was recognized, McAdam and thousands of
other Loyalists temporarily turned the tide of emigra-
tion to the New World. In June 1783 he landed at Ayr,
and never again returned to North America.

By 1798 McAdam and his growing family were
located at Falmouth, England, where he resumed his
American occupation of prizemaster. But the Napoleonic
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wars were interrupted by the abortive Peace of
Amiens (1802-1803), and McAdam moved to Bristol.
There he became a prominent merchant
member of the Bristol Turn
ed in the twin.

, and as a
pike Trust he grew interest-

McAdam wrote four

little volumes on turnpike
administration and on eng

ineering methodology, One of
these, Remarks on the present system of road making, went
through nine editions in England, one in the United
States, and was translated into German. He advised the
Post office, testified before committees of Parliament,
and with his sons and other relatives created a national
network of trunpike trust specialists. His son James,
General-Surveyor of the combined Metropolis Turnpike
Trust, was elevated to a baronetcy in 1834-as honour,
it is said, his father refused.
Full of honors at the age of 80, McAdam died in
1836. Newspapers and periodicals throughout the
British Empire noted hig passing with regret. His name
had already become a part of his native language.
Almost all his contemporaries recognized his great con-
tributions to the progress of civilization.

And the Ox/ford English Dictionary cites no less than
six derivations of his name. His followers were called
“macadamizers” Roads were being surfaced with
““macadam ” or simply “mac”; his system of making
roads was styled “macadamization *’ ; and to make or

rcpair a road in accordance with his system was to
“macadamize ”.

A few were so entirely captivated by the achieve-
ments of the amazing Scot that they could hardly
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ive 1 inati ’ ion
restrain their active imaginations. Such aMpzs;am
possessed Nimrod, who wrote, ¢ I consider Mr. .bc Adam
as being, next to Dr. Jenner, the greatest contributo ‘o
the welfare of mankind that his country has eve
produced .

#* * *
ROADS, PAST AND PRESENT
The oldest major road in the world, in use tentu-
ries before the birth of Christ, crossed southwestern

Asia to the Mediterranean Sea. It spanned a fll;s.tanci
of nearly 1,750 miles. Hittite documents describing 1
2

"go back to 2,000 B. C.

This ancient thoroughfare was named th-'eé{oya}
Road by the Persians. It has measured the bSt;l es o
i ivilizati The Babylonians,
the great ancient 01v1hzat10ns.- . ni
Assyrigans Chaldeans, Cretans, Hittites, Phloen(;?lfar;st,
1 ’ i he Medes are only dis
Lydians, Phrygians, and t n
i i ks to us. Yet these peop
eferences in history boo these :
f:ontributed largely to our present-day society in ltlr{i)r;sd
mitting the discoveries of their age long the Roya

and other great highways.

The Egyptians, Greeks, .Persians and Rho.ma(r:ls1 tteOC;l;
their knowledge and passed it on across t 1jlsr0f c Lo
the West. Through the turmoil and th.ous(.lan Con}srtam
of these civilizations, the road remax?e a}r constant
connection between the East and the W e%s(t).O The civili
zation disappeared and finally, about ! . C.,,
road perished.

Travellers in those faraway days Colllld lel;llt\}/le ?:as:z
located in the vicinity of what 1s now the so

1 eh on the Tigris
d go north to Nlene\e'
g?q rbciﬁieelranirclieri-day site of Mosul, oil center of Irag.
iver,
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An ancient inscription, left by the Assyrian King of
Nineveh between 705-681 B. C. says: “Royal Road.
Let no man decrease it”. The Royal Road which
passed through this ancient city was about 78 feet wide.

Punishment by death was the rule for any person who
encroached upon its width,

The road crossed the flaming deserts to the ancient
city of Samosata on the Euphrates, the starting point
of the silk route to India, and then proceeded in two
sections to what is now Kayseri in modern Turkey.

From here it went north towards the Hittite
kingdoms on the Black Sea and westward to the Medi-
terranean, Supplementary routes extended around the
arc of the eastern Mediterranean Sea to Cairo.

This route, now forgotten in the sands of time,
brought to the West the wheel and axle, the domesti-
cated horse, and the cultural richness of Asia Minor.

Along its mighty length, a distance over half across the
United States, the conquering armies
marched.

of the ages

To the Old Silk Road, mentioned in the frst
article of this series, however, goes the record for being
the longest highway in all of history, including the
present. It is also the oldest continuously-used road in
the world. As early as the Second Century A. D., the
thriving traffic along this route was an
contribution to the luxurious living of the wealthy
classes of the Roman Empire. This great East-West
highway extended from Peking and Shanghai in China
to modern-day Cadiz in Spain. Its length girdles more
than one-third the circumference of the globe—a total

important
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of 8,000 miles. The terrain is tortuously difﬁcm.llt},ltraz;
’ing, from below sea level desert‘ lands to heig s S
4,000 feet skirting the Asiatic Hlmalay'an mountamtf;
['lie Roman emperors rebuilt an.d estabhsh.ed th}i: r;);lad
\s an important part of the empire. In China, the o
vas known as the Imperial H1ghway and mt;(;’ ,

vas guarded by the fortification of the Great Wall.

i decline of the Roman
During the days of the . -
Em irtl*,l aftir the advent of the Thqu Century (191 2.00
A II;) the Roman system of patrolling arclid r'{‘lﬁlnta;;-l
ng tl discontinued. ey
the roads was gradually .
E?ltgo disrepair everywhere. By the f511xth 1062:;:3;11;};:
ic 1 ts of local co
narrow, selfish economic mnteres com ©
, f the world. Barriers we
blotted out the free trade o s ;
i iti from another. Highway
ted to 1solate cities one e :
Ewrf(:)’rceetorn up to prevent their use by m111t§.ryl max{ztclk
i d sack turned the ¢
ders. The fear of pillage an
bzrcskward for the people of the D}zllrkRages. T}(I]f; r(zl?;y
i ns -
Jocal. The carriages of t 1e Romans, Ca
tr'a\',glsw :ZdOEgyptians were useless in a society w1tho:1.§
glcill ate roads. For nearly a thO}xsand years, u;xd}
?Orfgql;fter the dawn of modern history, the world’s

highways suffered enormously.

However, man has to trayel, andDhekhzs etso ::i:lz
highways to do so. Even during the Dar asg a, Jome
notable roads were built. One.such goult\f;i[vlvth e
thoroughfare constructed during tne

called the Varangian.

It led from the Baltic Sea to the Black Sea, thence

i d
to Constantinople, travelling down the Volkov an

Dn R 1 ; Russia. Kieve, 1n
1 v n what 15 now
eiper wvers 1
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the gateway to the North. This Russ-Norse commerce

trial was an outstanding economic highway of medieval
times.

The far-flung Arab empire also sustained travel,
which all but stopped for centuries in western Europe.
The Arabs built roads and kept them in repair for
commerce. Interestingly enough religion played a big
part in the highway-building program of the Arabs. In
each Moslem lifetime, one visit must be made 10 Mecca.
With Arabs in Spain and all of northern Africa, it
became essential to them to maintain a roadway for the
use of the faithful in their pilgrimage.

The Crusades also helped restore the highways.
The increased travel stimulated by the Crusaders
encouraged local areas to build roads and bridges again.
But no plan was followed. Road were built in a helter-
skelter manner and no system of maintenance w
provided. A few toll roads also spr
Middle Ages,

distinction.

as

ang up during the
none of them achieved any special

In the meantime, an engineering
fallen upon the Western World. The secre
cement was lost. The Romans, building th
of the ancient world, had known it, but in
of fighting and ignorance that followed, knowledge of
how to make cement disappeared. Road construction

was at a very primitive level during the war-torn
centuries that followed.

tragedy had
t of making
€ great roads
the centuries

Not until Jate in the 18th century was cement
rediscovered, making possible hard

surfacing for
roadways.
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While the so-called civilised nations of. the ‘world
had virtually abandoned highway construction, 1F v\{zli
reaching a high level in a remote part of the wor
Central America.

The Mayan Civilization in Honduras and S{);)ecsatiltrllé
completely reclaimed by the. Jung}f:3 resem .From
architecture of the Babyloman. ClVl!lza:tlon. from
evidences discovered in recent times 1t 1S (IifSIhard_
surmise that the Mayan cities were connected Dy

surfaced paved roads.

These roads, built about 500 A D., were dug11 tg
bedrock, providing a solid foundation, and then ! f; )
in with | ime- . Large stones were use
in with broken lime-stone . )

d the surface. Cemen
he bottom and fine stone towar
f)felirr?e and finely sifted white earth was spread over
the roadway, making a hard, smooth surface.

This was in 500 A. D. when Roman highways were

he
disappearing and the secret of cement lost on t

European continent.

i th
' ighw in the Mayan ruins of sou
Many highways m : .
Central Kmerica are 25 feet wide. Resting Eer}l(;hbesv
along the route were common, similar to those built by

the Romans.

cs and the Aztecs also thleved grea%t
Succish Zs Tooiée builders. The A?teci achxe.ved. zliaggzt’l,-
cularly remarkable feat, connecting ﬂoatllni is o thé
The Valley of Mexico was once mostly la (;.nd e
days of Montezuma, islands d'ott.ed th(; zttﬁeaAZteCS pon
these islands the cities and buildings o eerected pere
built. They were connected by causeways
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the mainland ang connecting the float
(The Aztecs were guided by <Divipe
build their city upon an island
covering the area surrounding

prophecy to
in the great lake once
Mexico City).

Aztec roads were bujly u
and rubble deposited betwee
facing was stone cobbles.

p from crushed rock, earth
n parallel palisades. Sur.

Extract from < The Highway Magazine ", June 1953.
* *
BRIDGE

In the beginning was the word, It descends from
the Anglosaxon Brige or Hrieg meaning a ridge. To
bridge means to be-ridge to er
over a depression.

From Bridges of Britain oy D. E. Mare (. Eric.

ing islands’

ect an elevated structyre _‘\

Consequent on the formation (.3f the‘newEM?frslzzc;
State, Sri G. S. Ganapathy, Supermtendmi ng;tion
(Highways) Madras and President of our ssoc; o
has‘becn allotted to Mysore State and we are: not for l
nate to have Sri Ganapathy at ou.r forthcoming annua
gathering to conduct its deliberations.

It is needless to enumerate the genial qualities of

Sri G. S. Ganapathy, as he has alw.ays been so‘ vee?;

popular and well known among the Highway E.ngml:‘ "

" of this State. Sri G. S. Ganapathy endeared himse .0

one and all with his abounding se:nse of hum(();r, ;f

pleasing manners and sympathetic u.nderstanfm.gtful
men. Qur very best wishes will go to him fl(\)/; a r:u
and prosperous career in the new State of Mysore.

[
S \@\L),os
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SATHYANARAYANA BROS.

CIVIL, SANITARY & CONSTRUCTIONAL
ENGINEERS & CONTRACTORS

Specialists in:

DESIGN AND CONSTRUCTION OF R. C. C. STRUCTURES,
BRIDGES. BUILDINGS. SANITARY INSTALLATIONS E'TC.
Manufacturers of :

QUALITY BRICKS & TILES

SANITARY ENGINEELRS STOCKISTS OF
DALMIA CEMENT

Registered Office:
25, EDWARD ELLIOTS ROAD, MYLAPORE,
MADRAS-4,

Telephone: Telegrams:
85514 « SATHBROS " Muadras

Branch in Andhra Stae:

No. 1/140 Fort, KURNOOL

Branches in Madras State :

No. 11, Brick Stock Road, VILLUPURAM

(South Arcot District)

Mavur, VADAPATHIMANGALAM,

Near Tiruvarur (Tanjore District)

EEEEEEEEEEEEEEEEEEEREE

SATHYANARAYANA BROS. BRICK WORKS

SIVABUTHAM VILLAGE, SAIDAPET TALUK

‘Telephone No. 61513
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The master builders of another
i? day built even better than they
Q knew, The temple towers built
¢ of stone and mortar which stand

aloft even to-day are a permanent 4

'
m‘r'l}
& ceibute to their proved skill. “m‘

-
Grand Southern Trunk Road near Meenambakkam, Madras N
And to-day
stand Past performances prove that SANKAR BRAND PORT-
. concrete i % LAND CEMENT stands out as
The T ot o longest an ideal building macerial for
eSt °f service at lowest cost. all structures combining

d
The Grand Soundness. Strength an
Southern Trunk Road Staeliy. fu is @ conerete

o | ;
Tlme and ( near Meenambakkam ) illust-ated . E e e
here is 25 years old and i~ still i -
Tl'af‘ﬁc i~ still in ; = D1 £ : rintse

perfect condition.

AL\

THE ASSOCIATED CEMENT COMPANIES LTD.
THE CEMENT MARKETING GO, OF INDIA PRIVATE LTD,

%
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SaveRupees’

EUCLID Earthmovers are
playing a vital part in the
building of a better India,
These Earthmovers are
operating on all the major
projects, mines and
industries throughout
the land, and by their
economical operation
“SAVE RUPEES”
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/%////,///////// I ¥
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e EARTHMOVING EQUIPMENT IS
! " DISTRIBUTED AND SERVICED BY :

LACKWOOD HODGE

BLACKWOOD HODGE (INDIA) LTD,
CALCUTTA o MADRAS o DELHI @ BOMBAY

ASSOCIATED COMPANIES BRANCHES WORKS AND AGENCIES THROUGHOUT THE WORLD,

CIVIL, SANITARY & CONSTRUCTIONAL
ENGINEERS

*

Specialists in:

DESIGN AND CONSTRUCTION OF
R. C. C. STRUCTURES, BRIDGES,
BUILDINGS, WATER SUPPLY AND
DRAINAGE SCHEMES, SANITARY
INSTALLATIONS ETC.

| Sole License in South India for the
ITALIAN B °® SYSTEM OF

PRESTRESSED CONCRETE

Managing Agents for:

ASSOCIATED INDUSTRIAL & ENGINEERING
CORPORATION LTD.

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

Telephone : Telegrams :

*
88316 & 88549 “ VITOPUS *’, Madras.
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Q
§ GANNON, DUNKERELEY & GO,, (waoas) LTD, %

8009900'0’0‘0000‘0’000000000 0-O0-0-0-0 000000



- -

MUNICIPALITIES and CON-
TRACTORS all over India have
already bought hundreds of
these units,

3.
“0.K.” MORTAR Mixei¥

500 cubic fe. capacity per 8 hours
driven by 5 H.P. Engine. Overhung
adjustable shaft, C.1. Rollers, Sectional
Pans.

Here are three of the “Q.K."”
range of strong, well-designed
Road Builders. Roads now-a-
days are built faster. .. more
efficiently... with “O.K."” Road
Building Equipment.

“O.K.” ASPHALT MIXER

7/8 cubic ft. ca
. Engine
C.l. Wheeled
Chamber. Mang
able arms and t

pecity driven by 14/18
Pneumatic tyre or
Design. Chilled C.I.
anese steel replace-

]

““O.K.” ASPHALT BOILER

250 Gallons Coal Fired
200 Gallons Oil Fired

Write for details to -

THE EAST ASIATIC co.

(INDIA) LTD.,

Sundry Machinery Section

P.0.Box 639, BOMBAY. P.O. Box 364, CALCUTTA. P.O. Box 146, MADRAS

' SECUNDERABAD and BANGALORE

£



Whom, then, do I call educated ?........

“ Fipst, those who manage well the circum-
stances which they encounter day by day,
and who posses a jud@ment which is accurate
in meetin® occasions as they arise and rarely
misses the expedient course of action; next,
those who are decent and honorable in their
intercourse with all men, bearin® easily and
2ood naturedly what is unpleasant or offen-
sive in others, and beind themselves as
apreeable and reasonable to their associates
as it is humanly possible to be ; furthermore,
those who hold their pleasures always under
control and are not unduly overcome by their
misfortunes, bearing up under them bravely
and in a manner worthly of our common
nature; finally, and most important of all,
those who are not spoiled by their successes

and do not desert their true selves, but hold...

their 3round steadfastly as wise and soberi
minded men, rejoicing no more in the Bood
things which have come to them through
chance than in those which through their
own nature and intellipence are theirs
from birth. Those who have a character
which is in accord, not with one of these
things, but with all of them—these I maintain
are educated and whole men, possessed of all

]
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IMPORTANT

Members are requested to notify

the Secretary
AT ONCE

any change of address o of

desination.

AN P A N A N A A A o oo DAL AN AN AN AN A AANAAN ANAAR A A A

Printed by Mr. R. Ravaimanickam, at Ravai & Sons (Ravai Press),
148, Big Street, Triplicane, Madras and Published by
Sri K. Ramaswamy Reddy, B.&., M.aM. soc. C.E., M.I.Ii.E,, Madras-25.
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