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984u June 1889, No. 1718 W., PuBrLic WoRrks.

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

- Buildings and Roads.
Civil 'Works-

W""gm tho iollowmg papers :—

oh are recorded reports by Sir A. Rendel, Consultin i
mpeutructure of the Eadth and Talavasal bridges. g Engineer, India oﬁee, on

—— 0%

w.-also the following paper :— A S i s
Note by the UhufEngmxr Pubkc Worlu Dapartmact.

designs for the superstructure of iron bridges are an admitted necess
[ Ay el for Engmmmlndm,md:xth t‘i’é

¥ dated 16th June 1886.
_ &0-, No. 113282%7 ,  1ith May 1888 °}’3°°t of supplying this want a number
wo " 0398 W. , SlstJuly of . type demsnn were recently obtained

Sl from the India office.
brid oluded in these designs vary from 5 to 152 feet
dmdﬁeinto ee main classes— e ot
1) Those mwhohtheﬂoorphtesmuedaagudm
* 3) ) Those with rolled iron girders.
( 3) Those with thpple-lhrphy"trum

to the diﬂicultg of obhnnmg lkﬂled hbor for ereotmg nds«

suA Bsndel’smport!ontheﬂtdﬂam andl’;hvmlhrﬂgu
mdgmlmhvebeam stimated, ﬁm .

G. 05., No. 3891 W, dated 11th December 1888, and No. 1076 W., dated 22nd April 1889, :

‘ ferable to rlvetéd and (
there are no members which would require m m&‘hl;.

;“ﬂuﬂm«;* -

Ll T




i
i

; ; e : : i

g
G

e e et

WWNT‘WM-TV SRV 5 S aRPUURPRRRPS- SISO

TP Tyem—




e g B s e g S 1

:







GOVERNMENT OF MADRAS.
LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the followmg paper —
G.0., dated 20th July 1889, No. 1964 W., Pubha Works,

Rgad-—the fol;i)gnbgr letter tfl:omcgesteoWINTERBOTHA‘K Esq N
Board, Ma to the tetary to Govermm;n cent, District
May 1889 No. "185 - b M c‘m"’%ﬂl

With G.0., dated 10th August 1888, No. 1479 L., Letsl m nﬁ‘“lﬁliii

forwarded for adoption, certain standard Mm furnished
for iron bndges. wxli refer to these hereafter as the new &%mm,,. 3“%

2. Mr. Anderson, the Board’s Engineer; has made the constructi
a special study, and has shown himself, by the many iron bri Wd]mm bﬁ%

designed and erected for this Board, to be an expertwmm Ty he has
even designs of such high authority. - w mm wm
3. 1 beg to.submit, for the consideration of vament, a
up by Mr. Anderson, in which he points out certain a) 1t g
standard plans, and urges that the enormous loads which are provided for
in fact come on the bridges, and that the acceptance of the &ungg,- "‘QM s
saddle the Board with a great, and quite unnecessary, mcraua in m Gesto! m_
struction.
4. The new standard plans provide for earrxmg a crewd-lenﬁ of 120 Ib. to
square foot, and for the oroumg of elephants and of the heaviest field the
5. Mr. Anderson advises that for Malabar it is suﬁewnt to d“'@'l om- m
bndgentocarrythefoﬁowhgloW'-—- orn e
uader 40 M

}ﬂh ,Pub i
dard plans wmgwm

; erection, on the new
20 v ke b et B

wmy outlay of over 3* h“ 0!

7. T it mecessary, wexpgéimto imme& it

ht-iron umageﬁ, for
g&o‘(')mzngdgesud culverts w mm
5,000 links, what mth&uaeo!mkmg_

1t 5o, what is to
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strong as the rest ? : | |
is 2 eonts * I woulg Tespeetfully urge that the passage of heevy

&ngen : ¥
: :llxepbu} the cdylﬁ?;ﬂtl;) ix;mbame that it need not’ be provided for. As and
U:1 Wisdom of the eleph n:.m m'_’ but fortunately the custom of the-di oK)
% 88 goadeq t, P ao.;: n?tribme to prevent their passing over our %
mmnaph:ifom of a ﬁdge;’ ot tgg will ‘nduce an elephant to set its foot M

are . :
:lomvemlly believeq :: b!:re, and the danger is so well understood, that 16
8. Theordmg or "lmlmng ¥ makes a detour, Large streams and ™

assage of 8% advisers *
rlx)xent mof elephants over bzfidgomment held that a permanent order prohibitio8 m
May 1855 peotion 14 of g0 oon. Malabar could not be Jegally notified by GOYE

¥ 1888, Ny, 1083), o Code of Criminal Procedurs (ride G.O., dated 10¢

but I take ; 2ol . i
_any per::n Dotify theg itt?ke it that the District Board, when opening 8 bﬂﬁ (

15 not intendeqd and
the ongton® an elephy ed for the passage of elephants, :
T of the 3 2t o0 to the bnd8° in the face of such nipticev and

mwfu ot) m}ght be convi ted ) W'b
.on cted of crim | .~ Elep |
Cehange s X204 by h S o the o, e st of PO
g Bever yge nat Department, T, build special bridges ™
them, waulq be sheer waste of money. |
lfr. Anderson in the standard designs W ken
*8 of trough floor-plates filled in with bw! arily
o Boorway and of tho s eim o support
: an th t to suppor!
on E :-'“9 htbcl;d stongs with dov’e-taﬂ:ock:ﬁmtaéd of eb?-iﬁ::
wh rail | In?d-’ 20d which are adopted even for : -
8 Plentify] gy district Jiko Malabar, where small timber i ©
B % eeo,;?f“ Would ’.,,.:'P’ Mr. Anderson’s wooden platforms and of
0 : "‘dfaoiht,wh be clearly preferable, both on the. 560
. % mth ¥ &Ii 3 %eﬁonandm. # f
Mﬂhbumnghm‘m- but M“".'“‘o feet which seems to be & slip 9%,
"@itudinaily, “PReTently by 1y;q ' Might lead to awkward results. The 435
Wm0 gl "asVersely, and the 13-inch planking 8bO%
Plans wiy th e VK&.” ot

e

A

e " 4 o 4
fecastons on which an elephant has beeni. still

'
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hours—a saving of Rs. 1,28,000 has been effected compared with cost, ifIWOrks
out according to the type-designs and estimates supplied by Secretary of State,
3. For determining the dimeusions and weights of the struet as sh
designs referred to, it is observed that Mr. James provides for a'croumd osf (1)
foot, or for artillery and elephants. :
4. When I took up the design of bridges for Malabar, the matter o

i;ated loading was duly discussed with the President; and it was decid
passing elephants over any of our bridges should be made.

5. Tke weight of an elephant is 72 cwt., and this load may be concentrated
length of 6'5 feet of any beam causing equivalent central dead loads, ranging fr?;n 0:': tos =
5 feet spans to 6:75 tons on 32 feet span on any single beam:; while the 64-pounder on m:s {1?
iron carriage and 7" B.L. guns and carringes weigh respectively— Soses

had been carried

wn on the type-
20 1b. per square

f. providing for concen-
ed that no provision for

on two fore wheels .. i o o A b B i c;;-
two hind do. .. e i £ - -3 e T
and two fore do. 2 e s % ol
two hind do. .. o ¢ e o g

loads'such as are adopted only for highway bridges carrying heaviest classes of city traffic,
6. The bridges as now designed by me are equal to the following loadings ; —

(@) The Iron Trusses.—Everyday working loads of 80 1b. per square foot, and
* axle which would more than meet field artillery requirements up to the 40. und
gun, while with the admissible smaller factor of safety for such temp(?;ry ﬁ:
occasional service, in case of cmergency, we cam carry the heaviest classes of
artillery, viz., 64-pounder gun carriage and horses, or a erowd of 120 1. Per square
" foot of roadway and also elephant. All guns heavier than the field. 40-

which would have to be run across the bridges by hand, or hauled over }?(mnder’

of ropes and tackle, or a packed erowd of 109 or .120 lb_. per square foot, goz]l?z;
course be considered as a dead load ; mere vibration might be caused by cither of
these Toads, 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 as
live loads.

(b) For all simple rolied beam (Iron) Bridges up to 32 feet span, the safe Working ecrowd
loading is 120 lb..per square foot. As already pointed out, this I g cannot be
taken as “ live ” for the simple reason that the crowd is pqcked 50 .Olose 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 cass 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 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
175 tons live load per wheel (35 tons per axle) at centres of each beam, and there-
fore quite equal to carrying the ordinary field 49-pounder n carriage (1'3 tons
per hind wheel or 2'6 tons per axle and only 0'62 tons per fore wheel or 1-25 tons

«per axle) and horses. In cases of efmergency, for temporary or occasional loading,
with the admissible smaller factor of safety, or, say, higher working strains, they
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,

(¢) Al Rail Girder Bridges.~Five to 22 feet span will safely mrri 120 1b. per square
foot of roadway, or the 40-pounder field gun. To make these structures fit ¢o

heavier temporary 1 such as elephant and heavy artille 64-pounder
or the 7" B.L. guns in cases of emergency, a simple trestle must erected at
centre ofg each span. The cost of strengthening the whole of the bridges in th;
class (ra ﬁixdem) would be about Rs. 2,000, and the work would be com letes
within 48 hours after notice was received. : P

7. It is observed that the type-designs submitted for all bridges under 30 §. :
for o ballast® covering, weighing 10 ewt. and 6§ cwt. per foot run of bridges *t:i%;n Provide
tively, 14 and 9 feet roadways. In rail road bridges of small span subjected to heay l.‘;speo-
compared with the mass of supporting structures, travelling at speeds of 30 to 69 miles yr ]‘;?'dst
it is advisable and customary to use such degd weight; but, with such loads and sempcz Om'-,.
have to provide for, even thé most » Viz., the 40-pounder gun carriage, it muyst frsas ‘;s we
looked upon as _an encumbrance that calls for a 1 > and unnecessary addition—ahoyt 203’ be
cent.—to the whole weight of the irot work in the bridges, and nearly 70 Per cent, io
the metal required to carry the moving load, and this too without givin Sny bencs i:xeegg of
This can be more easily understood when it is considered that the loadin® aq return,
Mr. James is 120 Ib. per square foot or 9:65 cwt. + ballast 675 owt., thus in :pttgd by
1640 cwt. per foot Tun, or a difference of 740 cwf. in excess of the loads (ero g a tota] of

wd 100 Iy =

5 tons per

-



4 . A A AP NI A P B e I A B
Mwwm«..« i

N A R R R S D
il
s e

S Yemdvver 1589, No. 1802 L. Loc B A5 o o,
1o dvam 158 ‘

AP A AP i it =T

AR

UNICIPAL.

S A R RS s

AL AXD Muxiofral.

N e o e e

4 i quite unnecessary bed-stones, and further, the chance—not by any means imaginarv § .

the best practioe of th present g 7)1 Imve adopted ‘and usually considersd necsssarys i bed-plates that are t00 small to receive the ends of beams of otherwise mmmpli‘?;?ﬂmé‘ii‘é?f

m&nuﬁmtnring districts a5 Mglgl::ne for bridges under 30 feet span in such outlying and mOB- « ‘#nd theref()}l]‘e requiring ‘a}itemtmnt]ber‘orq]thﬂy caix bf placed bm permanent. position. T know of
8. ‘ A % : o one case where stones either exactly similar, or closely resem ling the stones ¢

sofil der?(; :he case of bndgm over 40 feet and up to 100 feet the lcading usaslly drawing bed-plates, have been brought in fron_x places over 100 :.mdb 130 l:(}};ﬂ(ehdsé:x;t";[:‘.

ey w?saa , and adopted } el : t span, the gorse besides, have taken some weeks to get them finished, as the loeal workimen could .

- 1221: 120 1, ip tities, while { l?n:l' todeg 0 oS distriots like Malaber, w ¢ take up and complste the work satisfactorily. In eomneotion with th P e
Tanges 00, i U Ry g8 over 100 and up to 200 feet span, the ‘“‘i gt s . y- _ € *ame work, a number of
. 3 h v : 8 : bed-plates were misfits ; and the whole of the work was thrown out v -

mm;"'l‘;; t;wm ying districts to 8() Ib. per square foot of roadway in manufactuno ab]y,pbecause of the difﬁﬂ}‘lu‘xtfy experienced in getting a wmpemniublzcné g;%iy;l vsrgo(;(.)lxlmtz:)i{;;

e JAmes seemg : 5 . the work—trim one-eighth of an inch off the jaws of some of the said bed-plates. Thi
mﬂ-lmd.mg of 129 b, ft(?,. tzlmk that hndges should be denigned for an all round mmdlﬂ} i a little matter apparently, and one that could easily have been rectified in Etpigl:xfd, = }111‘:3 :llxth;‘:rgh
‘knpan’d piim‘ti or dﬁdl:lpticm = pgiﬁ:boyl?h 40 feet and up to 152 foet, irrespective of len Bt " manufacturing town—at short notice and with very little trouble—took quite a time to cmiple{g:
e 8ystem of desigying 1o 3. - 1° 8 going back with a ven noe to the very ooy

. 8 “ ! Jt is not the a.ctua.l. amount of work that troubles one, hut the way these skilled 1 AN
0 3110'! or isgt'}:gg bnl;ilges, but it is hardly economical. or what would be GIP"'M% the work out, knowing as they do right well—all the t;'ouble the i aborers spin

: . Eﬂ%meer had in gett
5 804 constryetioy, roughly at home in the best and latest theory and practice @ ‘to go to such an outlandish place, and therefore acting on the know 10 getting them

e that :
likely not be able to get another man to take up the work just at the fi}lg You will most

, : ; o @ he is most wanted, or
: o s 1o setiled ‘ even supposing he could be got, it is more than likely that the new man will.% low :
ot occurring gpq o aixy like Malabar, where t.hegc}ﬁ:o]eo:df s bﬁ"}%";&’;}x{xm&iw '. of the old one; and as this fact is known and felt both by the workman and (Zh:‘Erfgizbe;rlT}?s
and h“‘y’traﬁo - d':ﬁ Temote, and the Joag for a “ Lond l:) . da T l;evre “‘:m is 8 constant ._ - former calmly takes advantage of the situation, while the latter has to look on—mnot ca.lmly.;ans
d is sfrong emongh ; ility of the maximum cmwo; lo:!dj? o;umng frequently- A _ see things slide, while he feels utterly helpless to move and foree or Hiahd vk A
’ﬁi ?:%hhtﬁfh;e for in 5 o Ju;tn?i‘ée gﬁod,if w:m:n jl':m't“ safe as ong that is mm?oodﬁ:ﬁr | & k15. u{(f ]t]he br}-)idgesﬁrf.\.flflﬂ'(ried to hvﬁi been designed with suple heavy timber wall-plates the
the . structupe ; Tudragy +Roiety e:i‘ €1t too strong we also nake it L drag | o work could have been finished on eac Span in a single morning instead of being dragged out for
, Materig], : » and this part of the load isa perpet something like a week or two., ‘ i
11. The system . : . :
of bri 3 - 16. Another and most imports t -poi el “.: ” .
un - fi ; ; : ut point that. must strik
thederem)’ .%:?h':‘m&f *Y:g;no:il:ng o be’:f'm of the beams in small IP'N'(?O b,::‘d";g b i Engineer is the two types of rousgvay adgpted in fZheen:gutype-dg nes?gzgz- SRS
€ ‘n“a‘d o . . : 3 ” . £ :
°xposed to the lhnoq,h:“mu bﬁ!mo and oosﬂ;Tllaga:dfv ‘“hkgagsvnll %m}’;{da when : (a) the iron plates cartying a metal (broken stone) covering for all spans below 30 feet -
2‘4 have & shopt it Thg?d damp, if not ntl‘y = p(:in 'tz; “ nch “nmny# aly o0 nod: i (6) the plank roadway for all spans above 40 feet. 3
- regards '-hh‘npper : md‘. may, and E: 3 red, wil should be ; b¥ : 17. There cannot be two opin; bout havi : : :
it is wel] known m::: hidden gigeq of the PE&S g‘za::in‘bl;etllf:kﬁ} ut,m i:: mltpllt experiences | & other systems or parts of the bl}i):igl:s?said rhe zz;i:fl?; x:iff?egﬁﬂf‘;ﬁﬁggﬁ%ﬁxpﬁr
gur Very. ob'sa';i'mm i m'?m e attention ig not always paid to such ints ;Z compared with the other and complicated design, was surely the one to be adopted. ;
ol i Teasons, the case with works, the property of local bodies who m o 18, From what I have already pointed out, it is quite clear that, under existing circum-

12, heys 8" Painting o Np&ixinx: sad M‘W’“‘gﬁnhmquimd todo full justice in the ;gllcﬁ& th‘ﬂ timber platform offers the greatest advantages in every way for such a district ag 2
e A Pl e g o s i o s g o, e o e ronade i ny i Tans s o g b
offer any _Mt;:gh ve the M‘Phi:lfad' ork that will have to be done in getting W:::w p . 19. When one has to face the many difficulties that eonstantly result from unskilled super- ~
to seat the ends of ﬂ,:i simplicity op of . moonpgotxom which, by the way, cannot be sa vision and labor in the matter of erecting works—where fitting of any kind has to be done in

- like using g B trusses for a1 opening ofn] 1y, will be about twice as much 8s ouet i outlying localities with nothing more effective than that feeble link in the chain of circumstances
1ever have fageq &.hmt" hold & mouse, and 09 or 150 feet span. In fact, it is very can : or forees that governs the construction and completion of all iaportant works— the native artists
no : 'he diffoyltjeg that beset the certainly makes ome foel that the d% u ; or craftsman in stone, wood or. metal, to rely upon, and when you have seen some important
mmm advan e vho of‘"nq‘ up-country constructor. Besides, e work brought completely to a stand, and hundreds and even thousands of rupees lost owing to
Wwﬁo-wgyup lacee OUt of troyhle a0d ooet Mlmxgmﬂ:: bndgohrht{mfm '&‘;’"oﬂ‘ done i g:ﬁfiilx]mu'lt.; :ff dthgs “ link,” then you realize to the full the urgent necessity for simplicity and

13 e resalt in getting : eaign. ; & e ;
plank platfory system of ﬂmﬁng adopted g ‘ 20. Looking at the planking as now shown on the type-drawings for all spans over 40 feet
e of coyrse ﬂm'h“s directly on the needh'b me throughout the district, we have ‘8'2‘?51: . and um 152 feit, the eIi)feetiveB;pén between bearings on cross-girders is scen to be 10 feot i
o spikin beams, bolsay Lo 5 the lanking (8 inohes "o the case of spans under 5 L, g - spans below and 19 feet in spans above 80 foet; Now;nalefhm,tmgymman actual load of
2'} th The systen, :(i::. %&‘m ; tnfl t‘l:uou:‘ e f, m;:h&) . b: thoroughly E ; 4;41%0118 (lup;m one forefoot) resting on three &%‘ planks or m 'ldth Ogilgiantl&g at centre

' © materig] 150 offers Bt ery bit o orm oan Mo i o oF 10 or 19 feet spans,and the 44 inches thick plankin 18 ¥ not suilieient to meet this
tartied oup wigh °an be m,d 'm‘d facilities for TOPALrs as occasion requires ; the oo;ldd‘t“nd ‘ , 19 requirement. [ fancy there must be some error gx Kgbednmﬂfs.md that 44 inches planking i,
8nd thig g, v, CrUNary Inbor, sqq derable certainty, and work can be inspect dia s v . Teally intended to he laid transversely to longitudinal axis of bridge and resting directly upon

=00 Withoyt : o1 88 can be obtained i i hern Indi8: .. th ; g P is is not intended, it is difficult to und
Probably 5 the traffio g o any village in Sgut have | & © needle or stringer (rolled iron) beams. ' If this is n understand
eonveniongg m o »8nd et one ﬁm‘ny way, whereas an iron ﬂ,i':, 'T;lg"ge“ i e what the many tons of needle beams have been introduced for. . .
4. Ty ; ® causing long and serious delay § A 21. Considering—* B :
Plate on gJ] g, €S the begy; . ; g © (1) the finances of the distrioty . .
: | : 52) the large number of water’;nys_still to.be bridged; - ko 2
(8) the large number of existing bridges built prior to 1882 and not up to loads exceéd- &
- ing 2 to 2 tons per axle; - 5 P e ' :

i © . (4) the light nature of the txh’l:;toh . Wﬂn?s‘::m’d °m;"'ds—°°,“nt’7 carts and

{ o KL - pair of bullocks weighing 5,000 1b. or 25 s & e
| a . (5)the very small nm%ﬂhphnbto‘bmderzf: :

L can only advise that the designs now submitted are quite out of Place and unnecessarily heavy

for  district like Malabar, and further that, if adopte the Board will simply be sinking mopes

{5 Put up metal that will Bo lying inert for years; in fact, till time, and noi work, has reducod

efficiency of the structure. It will also mean that before the - 48 important bridges

T reconstructed according to the designs and estimates submitted by Socretary of State, the

: Board will be some Rs, 3 9,000 uonecessarily out of pocket—pide comparative statement B

Tt
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o Aveusy 1889’ No. 1802 L., Locay, AND MONICIPAL. : R R e, G T T oo aa iy et
e R e s ovReRe s Reage R | & (d) Just how zlz)lluch' chagcze there is of B%chlcio'gdshaﬂ come under 120 and 80 Ib. per square
: 715 Y designg : : = foot as shown in tables | and 2, or again wheel loads eavier than th, v o 2.
:u“o’:{néiﬁl;lui’n of rnp:: ﬁg&'ﬁgﬁi R i’:mngl:;u: this distriet, the total mqng; will be a:; I;‘:f: :f this district outside the limits of any of our large towns y:u mnzﬁe;?udgec E’e'“' Ting in
U as per n ‘he cost of repairs; _: :
pesal Meringr::e;:l‘hlo: ‘}W (f l&t‘fonn in 40 I;em'! a&f::(uu t:@f] ?)!fldl -}? ‘oh] - ::‘nxm on the . % Cavicur, (ngn.ed). G'. AND ERSON, M.LC.E., ‘
the latter thy, leaving net pars . SC8ign8, shows g saving of Rs. 60,000 in )(:I::sm in favor of ' S Nk A0 District Engineer, District Board, Malaiar. *
ment G, abstrget of A ang B"‘ Ving in favor of my designs of near y ',; lakks of rupees—seo state- oo : _
m"y1.886, P‘lbﬁe we Meansg of Nnin for these typ! d C fo. 960, of 1st Feb- 0. 4‘_ ¢ : : -
of oﬁﬁmflg an op.mmmlm I ‘I":inot be g)ns{dmdez’,ﬁ";f(;'{;ﬁ‘n){;ﬁgé i){;g gpwﬁuml';z | = : Transferred to the Publie Works De partment. e
designs h m > : i A
. e o e I e o, Y gt s B | & (By order.)
Stato in his tondey g0t the tender for i ;L of y G © (Signed)  W. S. MEYE
" of 24tk ron work for Iritt; bridge, notified by the Becretary 5 ; Fort S1. GEORGE, gn - 8. R,
;‘:‘nl“‘é:&ﬁm i  the Bow b 1868 (":'{tg‘(:; No. 1065, o o= ‘Augest 1656) snd aguint 3 - 14k June 1889, ¥ Assistant Secretary. -
3 : advise agningt f ° X0OW, a clear saving of nearly £s. 20, ; ; e ks Department. ; 4 3
way %mmbhm or for a distriet litkh:?{:f: e81gus being aocoptetg as the best or in any i : To the Public Works Departmen - A
dmtnct %panying statement D B bt e : : o ‘ : ' :
prxtioulars of bridges and waterways , " Order—dated 20th July 1889, No. 1964 W, Public Works,
- R ¢ ! . Itis not incumbent upon any District Board to adopt the type-designs for iron
: APPENDIX A ,i bridges, which are intended merely to assist Engineers in the preparation of plans and
. ' f estimates for such works. The loads provided for in the type-designs may possibly be .
TG : No. 528, | 8 met with in a few localities in the neighbourhood of large towns; but if these cases
: , LT e ohowd and geg Joags i : ‘ ! B be allowed for, Mr. Anderson’s designs will probably sufficiently provide for the
: m'g‘? With ref to paras, 9 : . hf‘b"’ teidges. - 7 % ordinary requir’ements of Malabar. Copy of his note and of the President’s letter will
e mﬁ;}’“ﬁoﬂ"‘ a w&od o] ico-note No. 527, dated 20th May 1889, I B be forwarded to the Secretary of State in eontinuation of G.0., No. 1718 W., dated
+ . 18) The angy % M08 foo of yheriod owd will average’150 T sor s aod. meY '* 28th June 1889, , :
loads of 199 Sunexed tohlg | and 2 ghow ¢ - o ‘ (True Extract.)
Tabl mﬂs(”b'pe‘"‘lmn'a:m Fb'ppmnm‘t" number of men required fo cause ~ i
o e Mo 1 Numbe; of i se 3t : : (Signed) W. L. C. BADDELEY, Capt., R.E.,
R xe‘lw to cause g Joqg of 120 per square foot of readway- 5 Under Secy. to Govt., P.W.D.
. — . : e~ | = To Superintending Engineers, =
One span, j&":‘:l; 14 Foot roadway. : ] » the Local and Muynicipal Department. . : Y
: Number of people, | Number of people. ' : _
m fm X : x o . .
g » IR ey e 144 994 ' : OrpEr—dated 16th August 18’82, No. 1802 L., Lgcal and Municipal.
% S langtes S fe o 35 . Communicated to all District Boards,
» . b2 .. M ey = & »
1o 7 T o i .  (True Extract.) b el
T R e i 1,110 A ; | Apesias Y
St ok .. < e & l’m e 2 = : ] o '
Tabie B, e A GE R Y : Ky S 5 émuf&m 77
One span, 14 Fest roadway ? | : : s
* * To all Presidents of District Boards. *
\\\ Number of people. » the Public Works Department. :
33 feet 3 R » the President, Municipal Commission, Madras.
3 ;
g . \
8 ” 304
. l84) <
00 - ¢ 456
—sila =
"‘*h(t‘gebmm Jinary wheq) : Exd 'W. H. French.
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