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g as the rest? I would respectfully urge that the passage of heavy artillery

is a contingency so improbable that it need not : 2
et T o e o Povided for. A Tepar

1 rtunately the custom of the district, and
the wisdom of the e °Ph§mf8 combine to prevent }t’heir passing over our briziges.
Unless goaded to desperation, nothing will induce an elephant to set its foot on the
wooden platform of a bridge ; and the occasions on which an elephant has been forced
across a_bridge are so rare, and the danger is so well understood, that it is still
umversa}}ymzlgevedmti) Bftl!mh?ble as an offence. Even when the elephant comes
zo - sm:;)y % rd;g a2 i lﬁlg‘.b‘t““uy makes a detour, Large streams and rivers it

8. The legal advisers of

i Proced '
May 1888, No. 1088), but I take it that the Distri ure (vide G.0., dated 10th

. \ rict B, : :
for traffic, may notify that it is not intended for th oard, when opening a bridge

3 e

any person taking an ele'phant.on to the bridge in the f?ngsgtges;):heizlglc:nts, and that
the custom of the district, might be convicted of criminal trespass Eleph i
Malabar are used for hauling timber from the forests, but never as 1 egf ?lfrsd in
oun the roads except by the Commissariat Department. £n

- - To buil . %
elephants, which will never use them, would be sheer waste o? lmtn?;flal bridges for

9. The defects pointed out by Mr. Anderson in the standard designs are—

(a) the use in the smaller bridges of trough floor-plates filled in wi
stone for the ﬂogrway (in place of a timber platform )muzlnt;egmk‘;n
increasing the weight of the floorway and of the materia] 1, S“Pports%?.y
instead of the timber

() the use of granite bed-stones with dove-tail sockets,
bed-plates hitherto used, and which are adopteq even for small bri
on the railways. In a district like Malabar, where small S{)na  bridges
where plentiful and cheap, Mr. Anderson’s wooden latf e
bed-plates would seem to be clear] Platiorms and wooden

ref
economy and facility of construction ng re;l:i?e’ both on the seore of

10. In para. 20 Mr. Anderson points out an apparent : .
the planking in the designs for spans of over 40 feet Ev?lrich sif,ﬁ’; ;2 bt e q;_amng 1? :
part of thehdlrﬂa;ghtsman,t lbu{; wll;lx‘:ih might lead to awkward results, ';‘li;g‘p:i?nilicﬁ
sho a n 1 > . 2. 23
Fonhnmgitugina 1. pparently be transversely, and the 11l-inch planking kLA
11. Seeing the very heavy extra cost which the acce
p L d ptancé of th
mgb?ml;wi;ﬁ:ig;d Dlstrt;::t Board, I would respectiully beg tga:egest::l%z:g
; s With a view to determine whether the lighte d
class of bridge, advocated by Mr. Anderson for Malabar. d > ighter and cheaper
. : i , does not amply provi
g:e &?wla“mytgm? th:; O&él, m all human probability, be expecteﬁ {opcgl‘:g ipf;);
and Merumpoya bri dgesmmdw e:e overnment that Mr. Anderson’s designs for the Iritti

State made a tender to Stipply t}!:p}groved by Government, and that the Secretary of

@ 1ron-work.

——

- Encrosurgs,

n v N

to the President, Distrigt B Uz, 12, District Engineer, Distri
SN : de.. Malabar, dated Cauout,gémh May 1339]3&“:& bzhimabu’
: & very earcful examination of the : LA

type-drawings supplied by Secre
\888*“3;ml§u§:1'8 » No. 1025 I"»,L"Ml NP£ Municlypa.] mm 2298;31?
same, I find the costs 8o enormoygly ; mates of quantities and costs of iron. k required for
to my designs that T am foreeq g;' Y In excess of the actual cost of bridg:s,w::eem maﬁ
adopted throughout the district. Tequest you to ask Government to allow my desig)x,n to be
2. 1 have the honor to inyite

-lt[ﬂll ;ymmt:m?;pgmm of the seventy-cight iren ps SaSame A, fow e

X § to designs prepared by meg-entlig:l;d;ﬁtgsidlgt:; office

\&°
i
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. of Rs. 1,28,000 has been effected compared with cost, if works had been carried
honrs"“:dsi’:gnt% the type-designs and estimates supplied by Secretary of State.
out acco

.+ > the dimensions and weights of the structures, as shown on the type-
- Fofzrg:(tlert?liuilf observed that Mr. James provides for a crowd-load of 120 Ib. per square
designs 1€ :

Jlery and elephants.
foot, :r ;;rh;tlll t:zk up the design of bridges for Malabar, the matter of providing for concen-

i duly discussed with the President ; and it was decided “that no provision for
trﬂt‘?dgloelephinxzsoveryany of our bridges should be made.
passin,

5. The weight of an elephant is 72 cwt., and this load may be concentrated on a central

.5 f any beam causing equivalent central dead lga.ds, ranging from 44 tons on
length of 6 .nt(feg.t’zg ton)x; on 32-feet span on any single beam ; while the 64-pounder on wrought~

§-foct Brpr?:;e and 7" B.L. guns and carriages weigh respectively—
s CWT.
two fore wheels ... cor aen 22
s two hind do. ... O
gnd two fore wheels ... . we ee e 34

{two hlnd dO. 299 e e oes evs .o Ry P e 78
ds such as areé adopted only for highway bridges carrying heaviest classes of city traffic.
- E}6 The bridges as now designed by me are equal to the following loadings : —
£ ) The Iron T'russes.—Everyday working loads of 80 1b. per square foot, and 5 tous per

(@ axle which would more than meet field artillery requirements up to the 40-pounder
gun, while with the admissible smaller factor of safety for such temporary or
ocoasional service, in case of emergency, we can carry the heaviest classes of
artillery, viz., 64-pounder gun carriage and horses, or a crowd of 120 Ib. per square
foot of roadway and also elephant. All guns heavier than the field 40-pounder,
which would have to be run across the bridges by hand, or hauled over by means
of ropes and tackle, or a packed crowd of 100 or 120 1b. per square foot, would of
course be considered as a dead load ; mere vibration might be caused by either of
these loads, but no oscillation which could only be caused by the whole mass of the
load lifting and pitching, could be set up sufficient to warrant their being taken a8

ive loads.

(8) Fi:- all simple_rolled beam (Iron) Bridges up to 32-feet span, the safe working crowd
loading is 120 1b. per square foot. As already pointed out, this loading cannot be
taken as “ live” for the simple reason that the crowd is packed so close that no
motion sufficient to cause the whole mass of the crowd to rise sufficiently simul-
taneously could be got up. The design, size and weight of beams and platform in
this case is governed by the heavy wheel loading whicﬁ may at any time come upon
any single beam ; and thus the beams and platform are equal to the heavy crowd
loading named which is 20 per cent. more than the best practice of the present day
either warrants or adopts for such bridges. These bridges will also safely carry
1-75 tons live load per wheel (35 tons per axle) at centres of each beam, and there=
fore_quite equal to carrying the ordinary field 40-pounder gun carriage (18 tons

r hind wheel or 26 tons per axle and only 0462 tons per f:re wheel or 1:25 tons

r axle) and horses. In cases of emergency, for temporary or occasional loading,
with the admissible smaller factor of safety, or, say, higher working strains, th‘)‘
will safely carry the heavier classes of guns 7 B.L. weighing 78 cwt. on slides,
the 64-pounder on wrought-iron carriage or the steam sapper and elephant.

(¢) All Rail Girder Bridges.— Five to 22 feet span will safely carry 120 b, per
foot of roadway, or the 40-pounder field gun. To make these structures fit to

heavier temporary loads, such as elephant and heavy artill ar{:"l‘mda
or the 7”7 B.L. guns in cases of emergency, a simple e must be erected at
centre of each span. The cost of strengthening the whole of the bridges in this

class (rail girders) would be about Rs. 2,000, and the work could be completed
within 48 hours after notice was received.

is observed that the type-designs submitted for all bridges under 30-feet span provide
7&}12;'4 covering, weighing 10 cwt. and 6§ ewt. per footdg of bridges having, ”T'P“’
i9r? 14 and 9 feet roadways. In rail road bridges of small span subjected to heavy h"“d"
Qively. ired with the mass of supporting structures, travelling at speeds of 30 to 60 miles per 0“‘:';
o+ advisable and eustomary to use such dead weight ; but, with such loads and service as i
b to provide for, even the most trying, viz., the 40-pounder gun mrm it must dm&ly :
h""ed T n as an encumbrance tha for a large and unnecessary addition—about 40 Po%
e taop(t)he whole weight of the iron work in the bridges, and nearly 70 per cent. in exceéss
cent.— 0 equired to carry the moving load, and this too without giving any benefitin s b”‘
the meta FHAT e easily understood when it is considered that the loading WP“‘M 5
ThuJoan“b 120 Ib, per square foot or 965 cwt + ballast 6:76 owt,, thus 150 &
%f;o::'twfootmn,oradlﬁmof'f'm ewt, in excess of the loads (crowd i

=X
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8 owt. + planking 1 owt. = total 9 owt.) I have adopted and usually considered necessary, in

t::nb:fs:olt’xl?; dio:trtilzzs g:eﬁ:{a}ﬁ;l,e for bridges under 30-feet span in such outlying and non-

8. In the case of bridges over 40 feet and u i

. : p to 100 feet span, the loading usually
oonmderoe(t)l necleg?)&li{; and adopted by me, is 80 Ib. for outlying di:xtrir(-ts like Malabar, ranging
up to 100 or - 1n cities, while for bridges over 100 and up to 200 ieet span, the loading

dmg“istriotsmor to':?nib in outlying districts to 80 1b. per square foot of roadway in manufacturing

9. Mr. James seems to think that bridges should be desi

: esigned f d standard
covtioning o VT i i v 0Tt T T LA
'P‘;% A ﬁty :rsteescr;[’d on of traffic. This is going back with a vengeance to the very early
and primitive hy k:l ol designing bridges, but it is hardly economieal, or what would be expected
of any one who knows or is thoroughly at home in the best and latest th d practice of
bridge-design and construction. eory and prac

10. Evidently a difference should be made in fixin

and non-mant}fﬂﬁtmg country like Malabar, where the chances of o 2
quoted ooouring are very semote and the oad fo o London ridge, whr ther s 2 consant
and hegvy raffic and the possibility of the maximum erowd loading’ occurring frequeatly. A
bridge that is strong enough is just as good, and just as safe as one that | tg t,“l str{).n =
and even better; for in a e bridge, if we make it t at is ten times g

The weight of the structure itself has t : 00 strong we also make it too heavy.
= :h :om _ as to be sustained, and this part of the load is s perpetual drag

11. The system of bridge flooring and bearin
under), as shown in the type-dra.vvings, Toltuid of é?: ri::f the be
the executive here with a most troublesome and costly class of work. Such road St
to the atmosphere and damp, if not frequently repainted ot uc 1-oill wsy_;()na es a
and have a short life. The outside may, and probably will, be Jog) e(!;l'l'ed, will ra};]n li go : :
as regards the upper and hidden sides of the plates covered by the 1, u::ttex{- as it & :n :i il ;
it is well known among bridge men that due attention is net al: ) ?gm bg)a:c;:xpginu %
gaotloe. T!ns is more particularly the case with works, the propert o?{' ];ullmd to s - l?a oty
r very obvious reasons, tho necessary skilled supervision required to o full justice in the matter

of examining, repainting or repairing and protecting such works,

12. Then, again, as regards the bedding of the beams on the : each
opening under 30-feet span—the amount of work that will have toﬂ{:tz,mt? “d&)il::‘t;?:wne.
prepared to fit and receive the bed-plates and connections which, by the w;l g:annot be =aid to
offer any real merits of simplicity or of practical utility, will be about twice Zs, much as required
to seat.the ends of the trusses for an opening of 100 or 150 feet span. Tn fact, it is very much
like using a 10-iuch hawser to hold a mouse, and certainly makes one fee that the designer can
never have faced the diffienlties that beset the average up-country constructor. Besides, it offers
" preponderatmi advantages in the way of making the bridge platform more secure, com-
mensurate with the amount of trouble and cost that must result in getting this work done in
out-of-the-way places,

13. In the system of flooring adopted b thronghout the district h i
{ y me throughout the district, we have a sim le
plank platform resting directly ong the xFeedle beams which, in the case of spans under 32 fe};t,

are of course the main beams; th : : Y 1R -
% ; the planking (6 inches X 3 inches) is placed 1" apart nailed
%mhﬁeﬂh the needle}l))eams ;gand thus every bit of the platform can be thoroughly
of the materi

g the load for a bridge in a thinly-settled

ams in small spans (30 feet and

aﬁm “h° offers great facilities for repairs as occasion requires ; the condition
earried out with mbe judged with considerable certainty, and work can be inspected and
and this too mﬁ:’:‘"ylmhbor, such as can be obtained in any village in Southern India;
probably to be renewe(li‘-lm pting the traffic in any way, whereas an iron floor would have
inconvenience to traffic, completely, and at one time causing long and serious delay and greaf

14. Then, as :

plate on all abutm;;t"?q:n g‘" bearing of the main beams, I have adopted the simple timber wall
own, but of many of the MJ!WH—_& system that long and varied experience, not only of my
I.t,lﬁ a well-known fact that ing bridge men, has proved to be the most suitable in every way.
light abutments anqd piers h quick traffic over short spans causes vibration, and, in many cases,
plates on which they rest ha“e been shaken to pieces where light platforms or the small ing
the edge of a 12-inch fop car been holted down to, or merely rest on light bed-stones set on

2 fie. The hm(;&%:%?d” i’f pier masonry, and subjected to the action of fast and fairly
N 2 considerable porti ~plate, h?"e"?l', acts as an elastio cushion, and takes up all or at
abutments : on of the vibrations, thus tesrevmiting the masonry of the piers or

tage, we have 1 I;emg shak}«:n 3 JPieces or oven distributed in any way. - In addition to this advan-
 the capacity of any org; enefit of a quick and easy means of hedding the beams, that is within
- M‘i"‘l‘ Cﬁﬂlﬁ. h ‘rt e carpenter or even ordinary coolies, and thus entire freedom
m all | ¢art-hurning and anxiety—not to epeak of greatly increased cost, that

paust result in most outlying distriots
~ [ Tos outlying distriots from getting the troublosome, expensive and altogetber

g advuntages, will only simply handicap -

« other syst

_ gtances, the tim

.
N
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bed-stoues, and further, the chance—not by any means imaginary—of getting

uite unneo X ceive the ends of beams or otherwise incomplete and unsur le,

q too small to re
bed-plates i a\rl.;iring alteration before they can be placed in permanent position. I know of

- there‘f'(;]:i: (:%ones ither exactly similar, os closely resembling the stones required for type-
anp S8 bed-plates, have been brought in from places over 100 and 130 miles distant, and
ave taken some weeks to get them finished, as the local workmen could not be got to
and complete the work satisfactorily. In connection with the same work, a number of
Cars ?Ptes were misfits ; and the whole of the work was thrown out and delayed very consider-
s gecauee of the difficulty experienced in getting a competent blacksmith to go down to do
ably, ork—trim one-eighth of un inch off the jaws of some of the said bed-plates. This although
thl‘i,tf‘{e matter apparently, and one that could easily have been rectified in England, or in any large
4 facturing town—at short notice and with very little frouble—took quite a time to complete.
e 238 ot the actual amount of work that troubles one, but the way these skilled laborers spin
e ,:)rk out, knowing as they do right well—all the trouble the Engineer had in getting them
the “.’m oh an outlandish place, and therefore acting on the knowledge that you will most
t?k \y ot he able to get another man to take up the work just at the time he is most wanted, cr
lxy e ysu osing he could be got, it is more than likely that the new man will follow on the lines
e;et!lle om) one; and as, this-fact is known and felt both by the workman and the Engineer, the
? ’ler calmly takes advantage of the situation, while the latter has to look on—not calmly—and
“?emtlhinga glide, while he feels utterly helpless to move and force or mend matters.

15, 1 the bridges referred to had been designed with simple heavy timber wall-plates, the
warkygould have beeh finished on each span in a single morning instead of being dragged out for
something like 8 week or two.

o Aothet i ot iran,(fortant POiut' that must strike any “ iron man” or Bl'idge
Engineer is the 0 types of roadway adopted in these type-designs—

the iron plates carrying a metal (broken stone; covering for all spans below 30 feet ;
E’lg th; plank roadway for all spans above 40 feet./ ’ ;

17. There cannot be two opinions about having some uniform design for the flooring, as for
oms or parts of the bridges, and the simplest, if equally effective and cheap or cheaper,
compared With the other and complicated design, was surely the one to be adopted.
18, From what I have already pointed out, it is quite clear that, under existing circum-
ber platform offers the greatest advanlages in every way for such a district as
Malabar, I think, and it is impossible to see just what grounds, if any, Mr. James has for
adopting tW0 flooring systems, unless it may be viewed in the light of an experiment. ;

* " 19. When one has to face the many difficulties that constantly result from unskilled super-
vision and labor in the matter of erecting works—where fitting of any kind has to be done in
outlying Jocalities with nothing more effective than that feeble link in the chain of circumstances
or foroes that governs the construction aund completion of all important works—the native artists
or craftsman in stone, wood or metal, to rely upon, and when you have seen some importaut
work brought coynplet_ely to a stand, and hundreds and even thousands of ru lost owing to
the failure of this “link,” then you realize to the full the urgent neccssity for simplicity and
uniformity of design.

20. Looking at the planking as now shown on the type-drawings for all spans over 40 feet

and up to 152 feet, the effective span between bearings on Orws-gilﬁsen is seon to - bu 107 Mati e

ans below and 19 feet in spans above 80 feet. Now an elephant may cause an actual load of
44 tons (upon one forefoot) ‘resting on three Bzinch planks or 13 feet width of planking at
centre of 10 or 19 «feet spans, and the 4} inches thick planking is certainly not sufficient o
meet this requirements 1 fancy there must be some error in the drawings, and that 4} inches
pldnkiug is really infended to be laid trangversely to longitudinal axis of bridge and resting
directly upon the needle or stringer (rolled iron) beams. If this is not intended, it is difficult
to understand what the many tons of needle beams have been introduced for,

91. Considering—
1) the finances of the district ;
(2) the large number of waterways still to be bridged ; ,
(3) the large number of existing bridges built prior to 1882 and not up to loads exqeed'
ing 2 to 2§ tons fper axle ;
(4) the light nature of the axle loads generally carried over our roads—eountry carts
" and pair of bullocks weighing 5,000 Ib, or 2'5 tous approximately ;
5) the very small number of elephants to be considered ;
I ean only advise that the designs now submitted are quite out of place and unnecessarily heavy
g oo triot Tike Malabar, and further that, if adopted, the Board will simply be sinking money
to pat up metal that will be lying inert for years; in fact, till time, and not work, has red}wed
,heppffiuien‘“' of the structure, Tt will also mean that before the remaining 48 important bndg{:s
;e(-()nst;ucted according to the designs and estimates submitted by Becretary of State, the
,},;gﬂrd i1l be some Bs. 3,29,000 unnecessarily out of pocket—ride comparative statewent B:
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