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As regards the advisability of diverting the stream as st
ide: reply,lhﬂeths honor to enclomanextmet
etter on the subject.

 iron work required for the bridge will be procured
0-, dated 20th July 1889, No. 1964 W., it nnct'
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t year’s budget p mndesanaﬂoﬁnentmﬁﬁ
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' &atyoumllbenogoodu’ﬁ
for their early orders
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Bndge over the Adhoor Stream,

g - South Canara mmict

mmhthoegnrder—-on

from Késaragéd to Jalsoor,

Eﬁﬁmte. amounting to Rs. 7,000, for
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PUBLIC WORKS

v

DEPARTMENT.

s i ; Buildings and Roads.
' BN Civil Works.

Aot i :M 3 ey
mn. M. WINTERBOTHAM, Fsq., Pmdent, District Board, mmm to
the Chief Secretary to Government, dated Calicut, 26th May 1889, No. 785.

mmo. WIOth August 1888, No. 1479 L., Local and Munici unicipal, were
, certain standard dengns furnished by the ﬂedretaryof State'

o forinmhndgel. wﬂlrofertothesehereafterasthenewstandurdphm

g e 2 Mr. Anderson, the Board’s Engineer, has made the construction of iron brid

B as study, and has shown himself, by the many iron bridges which he

) e ‘and erected for this Board, to be an expert competent and entitled to criticize
; 0{9‘ designs of such high authority. )

8. T beg to anbmlt, for the oonnderatldn of Government, a memorang it
e " Mr. Anderson, in which he points out certain apparent defects in the new

§iar o R L plans, and urges that the enormous loads which are provided for will never
' in fact come on the bridges, and that the acceptance of the designs will therefore
e saddle the Board with a g'eat, and qmte unnecessary, increase in the cost of con-
S mm-

4. The new standard phns provide for carrying a crowd-load of 120 Ib. to the
square foot, and for the crossing of elephants and of the heaviest field artillery.. ‘

bridges to carry the following loads :—

Bridges with spans under 40 feet ...
Withspmsfromm to 100 , ..
Do. 100 to 152 ,, ..

Mehuofbndgetomryawhdﬂoad 2
: ‘ 'InstatemantA,MrAndemonshowsM;
his designs, approved from time to time by Gos
ment, and that to have put these up on theﬂﬁ*stamlamd
Board an additional 1 of rupees. .': 5
. Anderson shows that t\?:t ®

5. Mr. Anderson advises that for Malabar it is sufficient to dengn our u?ﬁ
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strong as the rest? I would respectfully urge that the passage of heavy mmez
is a contingency so improbable that it meed not be provided for. As regar

elephants, the difficulty is more real, but fortunately the custom of the district, and
the wisdom of the elephants combine to prevent their passing over our bri
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
universally believed to be punishable as an offence. Even when the elephant comes
to a small masonry culvert it habitually makes a detour. Large streams and rivers it
crosses by fording or swimming.

8. The legal advisers of Government held that a permanent order prohibiting the

of elephants over bridges in Malabar could not be legally notificd by Govern-

ment under section 144 of the Code of Criminal Procedure (vide G.0., dated 10th
May 1888, No. 1088), but I take it that the District Board, when opening a bridge
for traffic, may notify that it is not intended for the passage of elephants, and that
any person taking an elephant on to the bridge in the face of such notice, and against
the custom of the district, might be convicted of criminal trespass, Elephants in
Malabar are used for hauling timber from the forests, but never as beasts of burden
ou the roads except by the Commissariat Department. To build special bridges for
elephants, which will never use them, would be sheer waste of money.

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

() the use in the smaller bridges of trough floor-plates filled in with broken
stone for the floorway (in place of a timber platform) unnecessarily
inareasing the weight of the floorway and of the material to support it ;

(b) the use of granite bed-stones with dove-tail sockets, instead of the timber
bed-plates hitherto used, and which are adopted even for small bridges
on the railways. In a district like Malabar, where small timber is every-
where plentiful and cheap, Mr. Anderson’s wooden platforms and wooden
bed-plates would seem to be clearly preferable, both on the score of
economy and facility of construction and repair.

10. In para, 20 Mr. Anderson points out an apparent error in the drawing of
the planking in the designs for spans of over 40 feet which seems to be a slip on the
part of the draughtsman, but which might lead to awkward results. The 4}-inch
planking should apparently be laid transversely, and the 13-inch planking above it
longitudinally. '

11. Seeing the very heavy extra cost which the acceptance of the new standard
plans will throw upon the District Board, I would respectfully beg that the subject
may be further investigated with a view to determine whether the lighter and cheaper
class of bridge, advocated by Mr. Anderson for Malabar, does not amply provide for
the very heaviest traffic that can, in all human probability, be expected to come upon
it. I need hardly remind the Government that Mr. Anderson’s designs for the Intti
and Merumpoya bridges were approved by Government, and that the Secretary of
State made a tender to supply the iron-work. "

o —

Excrosures.

Office note from G. ANDERSON, Esq., m.1.c.E., Distriot.' Engineer District Board, Malabar,
to the President, District Board, Malabar, dated Caliout, 20th May 1889, No. 527.

After a very careful examination of the !Spe-dmwmgg' supplied : " X

for road bridges—ride G.0., 4th June 1888, No. 1025 L, Tt el ﬁuhi‘xu; and 30.32’98:;?

of 6th December 1888—and preparing estimates of quantities and costs of iron-work required fo;

same, T find the costs so enormously in excess of the actual cost of bridges, recently erected

to my designs that T am forced to request you to ask Government to allow Sy o g

adopted throughout the district.

i ey 2. 1 have the honor to invite !Oﬂl'.attenﬁom‘tot.he ; by lh ; s
it will be seen that for the whols of the seventy- ket ) S e T g

&

, ‘ eight iror
Merumpoya completed up to thte, aceording to designs plgepuéd?by me—entirely outside of office

. hours—a saving of Rs. 1,258,000 has been effected compared with cost, if works had been carried

a5
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out according to the type-designs and estimates supplied by Becretary of State.

_ 8. For determining the dimensions and weights of the structures, as shown on the type-
designs referred to, it is observed that Mr. James provides for a crowd-load of 120 Ib. per square
foot, or for artillery and elephants, :

4. When I took up the design of bridges for Malabar, the matter of providing for concen-
trated loading was duly disc with the President ; and it was decided that no provision for
passing elephants over any of our bridges should be made.

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

of 65 feet of any beam causing equivalent central dead loads, ranging from 4'4 tons on

5-feet spans to 675 tons on 32-feet span on any single beam ; while the 64-pounder on wrought-
iron carriage and 7" B.L. guns and carriages weigh respectively—

on two fore wheels
two hind do. ...
and two fore wheels ... sl il ol s
two hind do. ...
loads such as are adopted only for highway bridges carrying heaviest classes of city traffie.
6. The bridges as now designed by me are equal to the following loadings : —

(a) The Iron Trusses.—Everyday working loads of 80 Ib. per square foot, and 5 tons

: axle which would 'more than meet fleld artillery requirements up to the 40-poun
gun, while with the admissible smaller fastor of safety for such temporary or
occasional service, in case of emergency, we can carry the heaviest classes of
artillery, viz., 64-pounder gun carriage and horses, or a erowd of 120 lb. 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 erowd of 100 or 120 Ib. 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 mase of the
load lifting and pitching, could be set up sufficient to warrant their being taken as
live loads. '

(8) For all simple rolled beam (Iron; Bridges up to 32-feet span, the safe working crowd
loading is 120 Ib. 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 fo 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 which may at any time come upon
any single beam ; and thus the beams and platform are equal to the heavy erowd
loading named which is 20 per cent. more than the best practice of the present day
cither 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 gﬁn _carriage (1'3 tons
per hind wheel or 26 tons per axle and only 0-62 tons per fore or 1:25 tons

~ per axle) and horses. In cases of emergency, for temporary or occasional 2,
with the admissible smaller factor of safety, or, say, higher _working strains, thsy
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 >ph t. 1

(¢) All Rail Girder Bridges.— Five to 22 feet span wxl} safely carry 'I%_”lb:'pqrazun

' foot of roadway, or the 40-pounder field gun. To make these structures fit to
heavier temporary loads, such as elephant and m attﬂlar{aﬁl-ponndm
or 7" B.L. guns in cases of emergency, & simple e must be erected at
centre of each span. The cost of strengthening the whole of the bridges in this
class (r:ié girders) would be about Rs. 2,000, and the work could be completed
¢ within 48 hours after notice was received. A i GabiiE e
7. It is observed that the type-designs gubmitted for all bridges uﬂd&‘%ﬁd
for a ballast covering, weighing 10 cwt. and 563 cwt. per foot run of bridges
tively, 14 and 9 feet roadways. In rail road bridges of small span subje
compared with the mass of supporting st
it is advisable and customary to use such dead
have to provide for, even the most , viz., the 40-
looked upen as an encumbrance lls -
cent.—to the whole wei

This can be more easily unders

Mr. James is 120 lb. per lt}.

1640 cwt. per foot run, or ja |
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8 ewt. + planking 1 owt. = total 9 ewt.) I have adopted and usually considered necessary, in
the best practice of the present time for bridges under 30-feet span in outlying aud nom-
manufacturing districts as Malabar. Pl s

8. In the case of bridges over 40 fest and up to 100 feet span, the loading usually
considered necessary, and adopted by me, is 80 Ib. for outlying districts like Malabar, m :
up to 100 or 120 Ib. in cities, while for bri over 100 and up to 200 feet span, the .
ranges from 70 lb. in outlying distriets to 80 Ib. per square foot of roadway in mannfacturing
distriots or towns. :

9. Mr. James seems to think that bridges should be designed for an all round standard
crowd-loading of 120 1b. for spans above 40 feet and up to 152 feet, irrespective of length of
span, locality or description of traffie. This is going back with & vengeance to the very early
and primitive system of designing bridges, but it is hardly economieal, or what would be
of any one who knows or is thoroughly at home in the {)ut and latest theory and practice of
bridge-design and construction. { :

~10. Evidently a difference should be made in fixing the load for a bridge in a thinly-settled
and non-manufacturing country like Malabar, where the chances of a crowd-load of the dimensions s
quoted oceurring are very remote, and the load for a “ London bridge,” where there is a constant B

snd heavy traffic and the possibility of the maximum crowd loading occurring frequently. A ik [ ] e could be got, it is more than likely that the new man will follow on
bridge that is strong enough is nstugood,md]ud;usdeuonethtnhnﬁmum VA ‘the old nd ag this fact : and felt both by the workman and the Eng
and even_better;forin:inge i 3 we make it too strong we also make it too heavy. Lo Syeimnh s et cals s advantage of the situation, while the latter has to look on—not calx
The weight of the structure itself has to be sustained, and this part of the load is s perpetual drag | BiuE thi while he feels utterly helpless to move and force or mend matters.
o g . ke S e e desgned with simglo leary timber s

11. The system of bridge flooring and bearings of the beams in small spans (30 feet and AR ) ‘work cou 2 in a Yingle morning instead of being
under), as shown in the type—drawin%s,instea.d of offering advuntages, will only simply handicap BRI 3 e : e
the executive here with a most troublesome and costly class of work. Such roadway plates when @ R and most im t po‘ﬁxt ek et ik dei

£o the atmosphere and damp, if not frequently repainted or tarred, will rapidly corrode ‘ Y the two types of -ngﬂ;dopted in these Mﬁg,;y AL

nd have @ short life. The outside may, and probably will, be looked after as it should be ; but 4 e s ; il
as regards the upper and hidden sides of the plates covered by the ballast, from rience, Ogﬁhhw plates carrying a metal (broken stone; cover'ng for all spuns
it is well known among bridge men that due attention is not always paid tomntz in & g o] &M roadway h’: ’fu e ‘b"“.m feet.. i “ ok "
ce. Thisis more particularly the case with works, the property of local bodies who have not, % 6 o e 1 There eannot be two opinions about hi:;f some uniform design for the
 for very obvious reasons, the necessary skilled supervision required to do full justice in the matter ‘ - other systems gr parts of the bridges; and the simplest, if equally effective end
of examining, Tepainting or repairing and protecting such works. &  compared with the other and complicated design, Was surely the one to be adopted.
12. Then, again, as regards the bedding of the beams on the abutments and piers—for each Sl 18, From what I have &W{gﬁm ‘out, it is quite clear that, under e
opening under 30-feet spg.n——the amount of work that will have to be done in getting the stones S m ﬁﬂbﬂ' Pl‘*f?‘."? 'ﬁm ! greatest advantages in every way for such
prepared to fit and receive the bed-plates and connections which, by the way, cannot be said to : I think, and it 1s impossible to see just what rounds, if any, Mr.
S :

T

offer any real merits of simplicity or of practical utility, will be about twice as much as required two flooring systems, unless it may be viewed in ¢ light of an
to seat the ends of the trusses for an opening of 100 or 150 feet span. In fact, it is very much g Sl ' , has to face the many difficulties that constantly result
like using a 10-inch hawser to hold = mouse, and certainly makes one feel that the designer can R b wbor in the matter of erecting works—where fitting of any kind k
never have faced the difficulties that beset the average up-country constructor. Besides, it offers £ W . : »s with nothing more effective than that feeble link in the chain
no preponderating advantages in the way of making the bridge platform more secure, com- i : construction and completion of all important works—t
mensurate with the amount of trouble and cost that must result in getting this work dome in : ; . or metal, to rely upon, and whem you have see
out-of-the-way places. ‘ , A T tely to a stand, and hnndnﬁz and even thousands

13. Inthe system of flooring adopted me throughout the district, we have a simple e the failur is “link,” then you realize to the full the urgent nec
plank platform resting directly on the needle beams which, in the case of spans under 32 feet, g ity of desi L 3 ol d i el
are of course the main beams; the planking (6 inches X 3 inches) is placed 1" apart nailed A3 : ’ ) he pla now shown on the type-d
to spiking beams, bolted to the needle beams ; and thus every bit of the platform can be thoronghly i PRl G p te the eff between bearings on

inspected. The system also offers great facilities for repairs as oecasion requires ; the condition
of the materials can be judged with considerable certainty, and’ work can be inspected and
carried out with ordinary local labor, such as can be obtained in any village in Southern India ;
and this too without interrupting the traffic in any way, whereas an iron floor would have

bly to be renewed completely, and at one time causing long and serious delay and great
inconvenience to traffie. :

14. Then, as regards the bearing of the main beams, I have adopted the simple timber wall
plate on all abutments an;lngfiers—a system that long and varied experience, not only of my
own, but of many of the leading bridge men, has proved to be the most suitable in every way.
It is a well-known fact that quick traffic over short spans causes vibration, and, in many cases,
light abutments and piers have been shaken to pieces where light platforms or the small bearing
plates on which they rest have been bolted down to, or merely rest on light bed-stones set on
the edge of a 12-inch top course of pier masonry, and subjected to the action of fast and fairly
heavy traffic. The timber bed-plate, however, acts as an elastic cushion, and takes up all or at
‘least a considerable portion of the vibrations, thus preventing the masonry of the piers or
abutments from being shaken to pieces or even dlstrlbuteg in any way. Inaddition to this advan-
tage, we have the further benefit of a quick and easy means of bedding the beams, that is within
the capacity of any ordinary village carpenter or even ordinary coolies, and thus entire freedom
is ensured from all that heart-burning and anxiety—not to s%eak of greatly increased cost, that
must result in most outlying districts from getting the {roublesome, expensive and altogether
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g 20r Jeur 1689, No. 1084 W, Fomuo W ‘
2‘3 1f my designs uelhlltoboldo th-ouglmtthn
‘nm M’hofnﬁ:oaon(hptalmmdnpwm‘
4 n#iow fwooden platform in 40 years and a weyr of l-inch per annum
Mr. Jomes’ dengm shows a saving of R&. in 40 years
‘53 vmxnet;avmgmkmotmydengudnﬂb4kﬂcd
s
g As I was the means of cal for these 13&“@» nchO No. 260, dl \
Nmﬁ:: PubhoWorko),Ihopo}J:‘;llnotbcoon ered o} " this opport

an opinion ubonttb"m may meuotion that many o! my ions as rogar
“the designs for spans above 40 eothnhon.doptodbylrjmhm
24, Asin the case of the tender for iron work for Iritti brid
of State in his tender of 24th March 1886 (ride 3.0., No. 1065, of & l F
whxdeprMmthondnthamth,uwaknw aolmmiagof ;
resulting, 80 now must I advise against these t iningm.nﬁnbm ormnny
uynﬁabhwm for a district like M m
25. The accompanying statement D gives particulars of hndgs .d Myl of ﬁo

" abrick.
; APPENDIX A. 4 :
' No. 528. B
mumwdsndmludmgfhhghmyhﬂgu 4
(c) Wxth refl . to paras. 9 ail 10 of nyoﬁoonoteNo.bS?,M!Oth&ylw, \
Ihnvohopmntoutthtadmmmndwdpwkedm&mﬂ;wl&ﬂhwmndw .1

cause & load of 120 Ib. per square foot of standing room.

(6) The annexed tables 1 and 2 show the a nmafelmmh‘of uired to cause
lou&soflﬂosndwlb.pcsqnue s MM

- Table No. 1 ——Nnmlmofmmrequnodtom.enloodof120punqnmfootofrmdway

i : 9 FERT ROADWAY. | 14 PEET ROADWAY.
One span.
Number of people. | Number of people.
20 feet 144 224
n: « 318 336
40 wL g ‘288 448
50 N Sty TR e L - 672 ;
80 ”» “ee T T e 576 % 8% A Ly
100 A0Y < e 720 1,110 :
lw ” "o -y 2 LR 1’080 I‘M
200 ,, e 1,440 2,220

ZTable No. 2.—Number of men required to cause & load of 80 Ib. per square foot of roadway,

e 4 | 9 7zer Roapway. | 14 rEEr mosDWAY.
. B L 4 ; l’umtcofmlo. Number of people.
20 feot e, SRR 91 152 |
30 »  ses ‘9.. .o : l“ ‘ LT 208 3
40 » PP g g SO s : Ii” ol 304 ] i : s ]
60 » .. : van & s : 273 L i, v 1“8 ? 4 j
80 ” .. s LI, AR m ws RS J e |
100 9 Pioesi’ 0-; SRR T o] g m g 4y ; 1 3 ; : ; |
150 ., vkl ol |
200 ,, ey e Rt glﬂ + i |
JEB W £ ‘_v il it 2 . : | \
(@ mmm-mmuuwmm.Mmmmm‘” B
with their loads and pair of hllo , mhnmm ‘and oceasionally -
mgwbntnnmqmdmg B YRR N o NG

» @i s g g ¥ il

 20mm Jim‘«lm, No. 1964 i., ‘Pm 'woifs.

(d) Just how much chane there i uum.‘m under 120 and 80 Ib. per
footudhmmtabhslmdzor i MWM%WMM::?::

myputofthswonmdbtho ofmyofwhtgomymm easily judge. ,
Oavieur, 78 (Signed) 6. ANDERSON, .10, A
20th May 1889 i Dutnot Engineer, District Board, Malabar.
. g : : PRI
. : No. 474. dns
ittt i ‘ Tm:demdwthel’ublwwmhbepamnent. 5
e 72 oy ey~ TS
Forr Sr. GEORGE, (Bigned) ~ W.S. MEYER,
14th June 1389. v Assistant Secretary.
To the Public Works Doputtment. .

Onbea—dated 20th July 1889, No. 1964 W., Public Works.

It is not incumbent upon any District Board to adopt the type-designs for iron
bridges, which are intended merely to assist Engineers in the preparation of plans and
estimates for such works. The loads provided forin the type-designs may possibly be
met with in a few localities in the nmghbourhood of large towns; but if these cases
be allowed for, Mr. Anderson’s designs will probably suﬂiclently provide for the
ordinary requirements of Malabar. Copy of his note and of the President’s letter will
be forwarded to the Secretary of State in continnation of G.0., No. 1718 W., dated
28th June 1&89

.

(True Extract.)

R. R. E.DRAKE-BROCKMAN, Lt.-Col., R.E.,

(Signed
i i Ag. Joint Secy. to Govt,, P.W.D.

-

N — AR



Dated July, 20th.
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