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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Railway.

Read again the following paper :—
G.0., dated 27th June 1890, No. 930 R., Public Works.
" Read again the following paper :— i
G.0., dated 2nd April 1890, No. 464 R., Public Works,
Read again the following paper :— B
G.0., duted 13th March 1890, No. 359 R., Public Works.
Read again the following papers :— L
G.0., dated 11th January 1890, No. 31 B, Public Works.
From the Consulting Engineer for Railways, dated Madras, Sth January 1890, No.9.

From the Agent, South Indian Railway, to the Consulting Engineer for Railways,
> dated Trichinopoly, 2ud January 1890, No. 3.

Referring to your letter, No. 851, of the 19th%eptember 1889, I beg to forward,
herewith, proposals regarding the Pennér bridge on the Villupuram-Guntakal Railway,’
together with three drawings, and T shall be obliged by your communicating to me
early orders of Government theieon. ‘ ey

: —
JENCLOSURE.
VILLUPURAM-GUNTAKAL STATE RAILWAY.
Proposals for Bridgung the Pennér river near Pamidi.

The river Pennér takes its rise in the Mysore territory within about twenty-five miles of
S . Bangalore and from its source to the proposed
« About 24 miles south of Gruntalkal. crossing * ofjthe Villupuram-Guntakal Railway,

- it traverses about 130 miles measuring along its
general direction without following all its windings. The drainage basin has an average width
of about twenty-five miles and an -area of 2,835 square miles, as shown on the accompanying

& ' map.+ From thisit will be seen that the basin is

* 4 No. 59, long and narrow, the river being fed from hilly.

! sides, which, it may be assumed, discharge into

4 the main channel with considerable rapidity.

9. Examinations of and investigations in connection with the river crossing were conducted
' . ;mdelil MrH Lgmberti who preparef)d tﬁ }ﬁroj ect
; : Ki T or the Hindupur extension, of which the
3 Onlet Boghnear of Bellasy istoa Fise i Dharmava;am-(guntakal section forms the
northern part, and a bridge of fifteen 100 feet girder spans was proposed and inciuded in his
estimates, gmt further study and investigations point to a larger provision of waterway being
necessary. ' : ,
3. Tt seemed to me possible, when inspecting the locality, tha a better crossing could be
obtained about half a mile higher up the river, when it is hemmed in by a high rocky hill on the
couthern bank, but further onsideration leads me to recommend adherence to Mr. Lambert’s
original proposal, which was, 1 understand, approved by Sir Guilford Midlesworth as on the
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* | GOVERNMENT OF MADRAS. .

| ,‘ e PUBLIC WORKS DEPARTMENT.

’ Railiway. "
7 { ‘ i Read again the following paper :— _ .
! Sanheepeiae: P } I i G.0., dated 27th June 1890, No. 930 R., Public Works.
*‘ | e 3 ¥ " Read again the following paperi— | gt}
| | | | | 5 ' ' G.0., dated 2nd April 1890, No. 464 R,, Public Works,
| | b Read again the following. paper :— _
G.0., flated 13th March 1890, No. 359 R., Public Works.
' '-li:d again the following papers :— ) Y
G.0., dated 11th January 1890, No. 31 R., Public Works.
* From the Consulting Eﬂgineer for Railways, ited Madras, 8th January 1890, No.9.

“From the Agent, South Indian Railway, to fie Consulting Engineer for Railways,

¥

dated Trichinopoly, 2ud January 1890, No. 3.

Referring to your letter, No. 851, of the 19th September 1889, I beg to forward,
herewith, proposals regarding the Pennér bridge on the Villupuram-Guntakal Railway,’
together with three drawings, and I shall be obliged by your eommunicatix:g to me

T ‘ ; 2 ST o | , : early orders of Government theteon. : *

y JENCLOSURE.
. VILLUPURAM-GUNTAKAL STATE RAILWAY.
Proposals for Bridging the Pennér rviver near Pamidi.

The river Pennér takes its rise in the Miysore territory within about twenty-five miles of
: Bangalore and from its source to the proposed
crossing * ofjthe Villupuram-Guntakal Railway,
it traverses about 130 miles measuring along its
general direction without following all ifs windings. The drainage basin has an average width ,

¢ about twenty-five miles and an -area of 2,880 square miles, as shown on the accompanying
ot g ’ : map.t From this it will be seen that the basin is

4 No. 60, ' long and narrow, the river being fed from hilly
: sides, which, it may be assumed, discharge into
the main channel with considerable rapidity.

9. Examinations of and investi ations in connection with the river crossing were conducted

» : J under Mr. Lambert} who prepared the project
for the Hindupur extension, of which the
Dharmavaram-Guntakal section forms the

northern part, and a bridge of fifteen 100 feet girder spans was proposed and inciuded in his
estimates, I{mt further study and investigations point to a larger provision of waterway being

necessary. e .

3. Tt seemed to me possible, when inspecting the locality, that a better crossing could be
obtained about half a mile higher up the fiver, when it is hemmed in by a high rocky hill on the
southern bank, but further - onsideration leads me to recommend adherence to Mr. Lambert’s

original proposal, which was, 1 understand, approved by Sir Guilford Midlesworth as on the

« About 24 miles south of Guntakal.

1 Chief Engineer of Bellary-Kistna State Railway.
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whole best suited to the circumstances of the case, o i
W] ne of whie i
involve the abandonment of a considerable leng,th of ra.ilwl;? !;m);sngx?g atnylalterati()n ot

nt alr

the north of the crossing, and in these views Major Gracey, Superintending Engi eady formed to-
gin

of the line, concurs. eer of that part

4. The rocky hill before referred te on tﬁe 80
A r uth bank of g .

%Z?:vitiltgi g‘lu‘;:;r }?l lt}ilse vlvlglrlth(i (;;msang 3 heavy spill over the nortflltlagnrll);zli; ac{';i‘?xg " i e
\ / efined and is 4o a great ext « hesouthern b
northern bank is low and shelving both at and gbove :Ifdeal:? Yci?gr;‘gf’ve flood level, but&tlllll;

ing.

5. The width of the river befl
of th , proper, at the proposed ine i
gn2g(1)efno:'th_ bﬁmk in high floods extends for 2,85% ?eet faii%is:ng;]s;?’mo toct, whila the spill
: eet with an average depth of 4% feet of water when the river isuilx% h? }tnofial 3o i of
1g2h foo

6. Opposite the rocky hill on the south bank ab i d.
the river bed is a’bou_t 1,800 feet and the spill 2,‘383 hf?al:t 8leindll‘3 Ay railway crossin
aggregating 4,000 lenial feet. . o the waterway in"flood then

About 1} miles down stream from th

. 3 d erossi i :

which there juts out f th ok ot S o idi

i ] ut from the northern bank, the river is confined to g v?i;‘zgﬁ:ﬁea({foiain';%ld
§ >

7. The proposed crossing is, therefore at anun 1

; ; usuall !

:Eread 1?1 great and velocity rgduced Wh:are it is well g'(;:%:ega;ﬁhthe river when the flood-
the northern, exposed to a wide shallow spill, in dealing wi the southern side and o
is anticipated. ing with which ne special diﬂicult;

8. In the original project (Mr. Lambert’s o
executed as a famine-relief work above the :pp:ga:h 1&? %h; I;l?l'!ilm
llljenl}ér 80 as to deflect the sp_lll back into the river. In additil)n to thi
Aeelzvﬂy pitch the upstream side of the railway embankment whe © this work, it is proposed_to
: ong nulla diversion, shown on the plan on the north side of tﬁe 1t comes Within Hlood limits

amine labour and so far it lias got into train and worked very sat?ﬂfr;v:r, ‘\{vas also earried out b)}
ctorily. :

9. The Pennér is eressed by the Madras Railway ah R g

e Vil Gl vy crotiogy nd T ol Bl sty 2 B
. een kin onnec ;

a

g bund is provided
ge on the northern ban!;(n([)lf v:‘sg

Drﬁial,]i?v%iyarea of river Pennér above Madras ‘
miloteta DD CD D So
et o B L L iy oo

\ Madras Railway bri.c.l.ge ,E;il X 13) 1?786371?112;& per second,

To this discharge D =500 A/ M? of Ryves’ form i

gt Vg ST ool f g, o A

Colonel Colleyer for the actual discharge of the Pélir with an almost :i(;l‘llgf,r to that obtained by
. area,

10. Applying Ryves’ formula,* with coefficient 508, to the drainage area (2.8
: a
o 3w 1}1;1158) above the proposed Villupura.’m?g i S
. ailway bridge, the discharge arrivetlimat;:‘kql
is

: e : 101,787 cubi
febt per mile drained ; again working out the discharge f:o::i f:}fg If)gﬁz‘i:f;}g, (ﬁ‘t :b:ﬁlt 85 cubic
e result is

108,279 cubic feet per second, thus—
Fall of river bed per mile at Villupuram-

: Guntakal Railway crossing ... o 5'5_25?0_0 = 96 ft.
Maximum depth of flood i Bt

Mean area of section to H. F. L._.
River bed e 18,597 . T8
Spill on north bank ... .. .. 13,851 “‘1” H. I,ML D, i-_%z it
Veloeity by Kulter’s formula— ' g »

Bed pOl‘tiOll (I\/)..- ans e see 3'95 ft. Per seOOnd.
Bl 5, (N ot e ey Amr LT

Bod discharge .. ses e et 65,657 C, ft.

Spill' ,, . P A . = S

Total, discharge ... 108,179 ,,

r————

L)
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This dischargc; is equal to about 38 cubic foet per mile drained.

11. The waterway required is therefore
« 108,179 __ 5 0p4 2,064 * lenial feet with a velocity of 74 feet
TX 16 > per second and an average depth of 7 feet.

A o that on Mr. Tambert’s original section he provided a bridge of fifteen 150 feet
girdelrz sga.(l)lgs?—?Z,%O lenial feet, although he estimates for only fifteen 100 feet spans = 1,500
lenial feet, but this would not span the main Bart of the river by about 900 feet and would cause
a head and scour which ought to be avoided in a river of such a volume flowing along a sandy
bed in which it is of importance to prevent heavy scour round the piers of the bridge. i

I therefore venture to recommend a bridge of about 2,000 lineal feet of waterway which
would not, it is thoaght, cause any dangerous heading up the river. .

13. Bridge.—There ean be no doubt that the bridge should be founded on wells and I propose

:or should be carried on one 20 feet drain masonry Wel_l corbelled out at top to take
:ﬁ:tpeiag:l} It)}l::ar;a?;nry of which would be 19 feet 6 inches long with cutwaters each projecting
4 feet 9 ‘nches. The pier would stand about 25 foot above the top of the well. The borings

pah e dee M. Lambert’s orders are shown on t}}e accompanying seet.ion, and are all reported
40 have reached rock at depth varying from a minimum of 32 to a maximum of 584 feet.
Taking 2,000 lineal feet as the minimum aggregate, length of bridge, the choice of spans

lies between —

(1) 10 spans of 200 foet = 2,000 lineal feet.

(2) 14 ’” 150 ”» =‘2,I‘?0 ”
3) 17 » 120 5 =12 060' .

14. The comparative estimates * of three bridges of the foregoing spans, excluding abutments
which are common to all, show that in.round
# See Appendix. numbers —
10 spans, 200 lineal feet would cost Rs. 6,30,000 or Rs, 315 per lineal foot.
14 150 L3 EE] ” 5’7'5,000 or ., 274 i3 ”
17 120 L] » » 5907,000 or ,, 276 5 e

From thiseit appears 'tha.t, taking the estima.tqd costs of the different spans, without consi-

i r allowing for the extra risk and "uncertainty in those in which there are the greater
izrrfbge: of wells tg sink in the river bed, the cost of the 120 and 150 feet spans is practically the

,onsiderably cheaper than the 200 feet spans. .Taking iqto consideration the greater
2?::&2?: o(%ollxlzlcertuin}t’y in lgrgér number of well foundations, I believe that the 150 feet spans

will prove the most economical and I recommend that a bridge of thirteen 150 feet spans

aggregating 1,950 lineal feet of waterway be adopted. .
15. T shall be obliged by the issue of early orders, as it is important to get an immediate

start with the work.
to build the 20 feet wells of stonework laid on wrought iron curbs, which, in
o r] (tso ngo{)i(:;:’ ought to be made in this country, and I ask sanction to making a.rrangeme;nts

at once for their manufacture in India. .

sove of the proposal to adopt one 20 feet well for each pier the same
17. It qovel;'n:ﬁ!ftc:fgrwoﬂl be req%irgd, whether the spans decided on are 200, 150 or 120

gize and design O 5 Ve o Kia :
i . that further investigution is required before the aggregate
feot. Ifit1s considered necessary e delay to the obbing e AT A

: : ided on, there nee
;I;g? vf(fuiiﬁes%‘fgg 11;: gg(z,lp&dois settled, for the work could at once be commenced ab the southern
d

and define ank of the river.

(Signed)  DAVID LOGAN,
_Chief Engineer.

Submitted to Government,
September 1889. ' .
cur in the recommendation of the Chief Engineer and recommends that

" bezs'u g‘:f;e 1 to the Grovernment of India With a request that sanction, at least for
}che construction of well curbs in this countsy, be ¢communicated by wire. !

with reference to its Order, No. 993 R., dated 13th



approximate ounly.
i

Nos. 50 and 73, and duly considered them when making my reco \d received hig
was sent to Major Gracey, and his No. 191 is in response t{lereton-ll;seli,(lmﬁo »
lotters forwarded, I do so, but I see no reason to modify my recom;

crossing are what Major Gracey estimates, there is, in my opi
than less, waterway than T have proposed.

4 21st Aveusr 1890, No. 1236 R., PusLic Works.

e e .

A e

Order—dated 11th January 1890, No. 31 R., Public Works.

Ordered to be forwarded to the Government of India wi

: y ; 12 with the

sanction to, at least, the construction of well curbs in this eountr;r m’;ho ?fquGSt that
for the piers is approved, be communicated by wire. » may, if the design

(Here enter No. 32 R., dated 11th January 1890.)
(True Extract.)

: (Signed) Ui, SMITH, Colonel, R.K
Joint Becy. to Govt., P.%V.D.
Railway Branch,

Endorsement—dated 11th January 1890, No. 32 RS, Pui)lic Works
‘Forwarded.

(By Order.)

" (Signed) ' C.J. SMITH

Joint Secy, o St

to Govt,, P.W.D.,
Railway Branch,

Telegram from the Joint Secretary to the Government
Department, Railway, Branch, to the Seerztaro; tlgaf}gas, Public Works
India, Public Works Department, dated Madras, 29nd J:n Government of

: u

. ar

Our 32 R., 11th January, Pennér bridge, Villupuram-Guntakal y 189.0.
you approve site and design of pier, please Wire permission to ord 2 Dxtension.ylt
season’s work depends on prompt sanction for this. Aggregat er well curbs, Thig
of each span can be discussed subsequently if necessary,o gate waterway and length

G.0., dated 7th February 1890, No. 201 R., Public Works,

From the Consulting Engineer for Railways, dated M
. No. 83, adras, 3rd Fobruary 189,

From the Agent, South Indian Railway, to_ the Consultin

dated Trichinopoly, 16th January 189(),ng Hégineer o RaﬂwayS,

At the request of the Chief Engineer I forward to you the
of three letters written by Major Gracey, Superintending En inacc"mpanying copies
portion of the Villupuram-Guntakal State Railway. gineer on the N orthern
Tn submitting these letters the Chief -Engineer wrote to me ag foll
OWS | —

& When framing the proposals forwarded with above quoted letter I had

tters
as ‘aakod Ty porrtich
mendationg, ed to have hjg

Villupuram-G :
nion, necessity }Igtakal Railway

« If the discharge and velocity of the river Pennér at the

« Ag regards the estimates, they were put forward for Purposes of eompap:
- Parison and
& T do not consider it required of me to forward representations anq e g

he officers under my orders, on every occasion on which their views 1 Ples of letters from

1 have done so in the present case on an exceptionally important [)oixlt"’ay differ frop, mine, byt

g more, rather . .

P
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" ENCLOSURES.

he Superintending Engineer, Villupuram-Guntakal Railway, to the Chief Engineer,
From the Sup Trichi no;;goly, dated Bellary, 7th December 1889, No, 50 V.G.

that founds will be got at the Pennér bridge at about 40 feet below the surface
excegff ftt)};p:a;;p of 300 feet, where tﬁe depth will be about 60 feet. I estimate the total discharge
at 306,000 cubic feet per second by Dicken’s formula and the velocity at 16 feet per second.
This \;elocity would appear to be under the aot}ml greatest velocity in high flood as 1 have

measured velocities of 14 feet per second in the rivers in Upper India, where the fall of the bed
is very much less than at the Pennér, where it averages about 10 feet per mile.

9. With such a velocity it is ovident that large spans must be used so that the waterway
may not be too much obstructed with piers.

3. A circle 20 feet in diameter would contain a rectangle 18 feet 4 inches long by 8 feet
wide without oversetting the sides. If to this pier rgctangular putwaters be added, the total
length of the pier from naose to nose would be 26 feet 4 inches. guxd it would be necessary to corbel
out the wells 3 feet 2 inches each end. 'This amount of corbelling should offer no difficulties. In
the bridge over the Jumna at Muttra, some of the wellshad to be corbelled out b‘feet at each end
and at the Jumna at Kalpi 5 feet at each end, and in both cases 1n brickwork. The latter bridge
has 250 feet spans with wells 90 feet deep and piers 70 feet high from bed of river to bottom
of girders. ! :

4. A rectangle, 18 feet 4 inches x 8 feet, should give sufficient space for either 120 or 150
feet spans with the roadway between girders. and these spans appear to be suitable for the river.

5. Piers for girders of 120 feot and 150 feet spans might also be founded in two wells
12 fest 6 inches in diameter, which are, I think, the smallest that should be used.

6. Tn deciding whether one 20 feet well or two 12 feet 6 inches are best, there are several
points to be considered :— .

(1) Base and quickness with which the work can be carried out.
(2) Cost.
(8) Stability of the structure.

(1) Ease and quickness with which the work can be carried out.—The thickness of the well
steining in a 12" 6” well cannot exceed 3 feet In the 20 feet well; it will be & fee't. In
the 12" 6” well the header stones will have to be' tapered and the strechers rounded in the
face. In the 20 feet wéll ordinary stones with straight faces can be used. The masonry can
conseqently be carried out much more quickly and cheaply in 20 feet wells than in 12 feet
6 inches. 3 ; e

The delays in well sinking are caused by well standing for masonry to set, fixing up sinking
apparatus and loading the well, and finally by unloading the well after each length is sunk. All
these operations take half the time for a well that is taken for two. :

‘Ihe quickness with which a well will go down 11 sand 18 al‘rnost entirely dependent upon
the ratio between the weight applied and the stein friction. The stein friction varies as the
circumference of the well and the weight applied varies without loading as the area ?f the well
steining. 1In the 20 feet well the circumference is 63 feet nearly and the area of the steining
936 feet or as 1 : 37. In the 12 6" well the circumference 1s 39 feet and the area of
the steining 89 feet or as 1: 29, It is therefore evident that, without loading, the 20 feet well
will go down better than the 12 foot 6 inches and that, if loading 1s required, a smaller load for
the former will suffice. In sinking 28 feet wells with 7 feet steining I found that in pure sand,
the deeper the wells were sunk the more easily they went down, showing that the W?Ight of the
steining was greater than the stein friction. It would therefore appear that one 20 feet well
can be more easily built and more easily and quickly sunk than two wells of 12 feet 6 inches
dmmet«zfz.) Cost.—The cost of the wells excluding establishment and plant will vary at the very
most as the squares of their diameter or the cost of one 20 feet well w‘lll be to the cost of two
12' 6" wells as 202 : 2 x (12 — 6)° or the 20 feet well will cost about 25 per cent. more, which
will be in a great measure saved in establishment and plant.

(8) Stability —There can, I think, be no question that one 20 feet well would be more
stable than two 12’ 6” wells, the area of the base is greater and there is no damage from unequal
P hi t cost the 20 feet well " jor ¢

at in everythid except cos e eet well 18 superior to
the Zv;oltlg’ouk’i tv}vlglliifo:ﬁdapilf)e:zotlt :ulad plagr: aug estal?lishment be taken into account, it is
doubtful if the 20 feet well would not be the cheaper also. If boulders are met with over the
rock which would appear to be very probable, there is no question that they can be more easily
dealt with in a 20 feet well than a 12 6" well. v

8. It appears to me that a well 20 feet in diameter is required to carry the 120 or 150 feet
spans and I also think a column of sound masonIry 20 feet in diameter and 40, or in case of two
piers 60, feet high, will carry any reasonable weight that can be placed upon it.
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9. What I should be inclined to recommend is iron-well curbs 4

feet in diameter (I understand that these curbs were designed by Mr. i{iﬁtﬁ E:&IW Lliaftem, 20
go that iron of prdinary market sizes would cut to waste as little as possible a af olesworth
change in the diameter might cause a considerable alteration in the cost of the eml‘lb o et
to be filled in with Portland cement concrete, and the well steining to be of good Y The surly
masonry 5 feet thick. The wells, when sunk to rock, to be carefully cleared % d_coursed rubble
5 or 6 feet of good rich Portland cement conerete to be put in the bottom Th); }E’werg ki
in tbm concrete will, according to my experience, be pressed out and any'sand 1 ﬂ? l:tland cement
or sides of the _Well.will be set hard for a distance of about 2 feet. The rem 'ed i he bottom
could be ﬁlle_d in with concrete, of course river gand, lime and soorkee, The tam er of the well
be corbelled in or out in courses about 9 inches thick projection of about 6 inch ops of the wells to
the seat_of the pier which might be a rectangle, 18 feet 6 inches X & feet es.ez;lch S e nl
wa.tefs‘;, is obtameq. The corbel stones should not be less than 2 feet 6 inch" “1“’( rectangle cut-
g f{)‘wtt)h(.)f the t;'uerslgv(;)x;ldtbe in the deﬁp gap, where the borings show a,f)zufc)ngo. ) s

r this portion eet spans mi L i : Fu.g
Hiti ok ioatie : ght be used. The remaindor of the bridgo might bo Iﬁ
The piers founded at 40 feet would, I estimate, cost roughly as under—

Vgell curb tie rods at site 3Rs'
4 . ¥ . . . . e gl e
fég}cn:‘infeet of‘.jwell 1.1.1.asom?f. .mcluflng 51.1.1k1ng at Rs, 160 per ,000
Portland cement - 6,400
i, o ST g i o e R R T 600
Tools and plant > L0 g ¥ e 2,600
224 Sk iean Araibice LSRR

Total .., 14,000
and the pier in 60 feet well would cost about Rs 3,000 more WA
g , 8. 9, or,
should, 1 think, be exactly the same as the piers, the slope (;f txilesab“;’nllzsi) 1-7’000‘ .rl‘he abutment
a large quantity of loose stone thrown in'at the expired toe of the slo emg heavily pitched and
greatly in excess of that estimated occuring, the pitching and earIt)ﬁ. 1 the event of a flood
away without further injury to the bridge. en bank would be carried

10. T have indicated above my general idea of what the bri

provide f?r a ﬁood of 306,000 cubic feet per second and th: Eﬁgéi Shqillld be, i.e,, it should
second. 'Lhe piers might be founded on one well 20 feet in diametery i3l o about 16 feet per
three of ].50 feet.and ten spans of 120 feet. T regret that I am un %ild the Spans might he
sketches illustrating wh_at I mean, but I have no instruments and abe to send in plans and
paper and I cannot wait longer as I am going into camp tomorrow it AT drawing

e

Trom the Superintending Engineer, Villupuram-Guntakal Secti
Trichinopoly, dated Garladinna, 14th December 1889, el\clt;fni’.z;ov g‘e Chief Engineer

T have the honor to inform you that I have inspected i
miles above and below the centre line as set out andli do noth&linPﬁnt?ler river from a eouple of
sufficient inducement to cause me to recommend that the existin alf TR 18y Crossing oﬂ%ﬁn
earthwork should be abandoned. I have also had the adva,ntag ¥ gfnme_nt with the executeﬁ
year's flood which is gaid to be within one foot of the highest on regordo seeing the marks of 1ast
There is an apparently somewhat better crossing about half a mile.
ment resting upon the rock, but the borings taken on the opposite side olflr'zitl‘eg,m with one ahut
rock there is found 52 feet below the bed of the river against 40 feet e river show that th;
existing alignment. It is of course desirable to have an abutment on ro&tig Al Crossing on the
would be more than neutralized, in my opinion, by the wells of the first agd’ but,thls advantage
pier, coming upon shelving rock. : Possibly the seconq
At the village of Pamidi about 15 miles down rock crops out in several placec ;
the stream, but it would not be possible to found upon this in the case If)aces in the bed of
except with the aid of wells which would, as before, come upon shelvin 0" many of the Ppiers
crossing were adopted, it would also necessitate the construction of about 8 %nli‘lock- If the lower
a cost of upwards of 11 lakhs of rupees and it 18 certain that under no circes of extra line at
bridge at the lower site cost 13 lakhs less than a brldg(? on the present alignm;:?stanpes could a
the spans must be large, owing to the great velocity with which a river of the gy a8 In any cage
with a fall of 10 feet per mile must run in flood. 12e of the Pennép

I am therefore of opinion that, as no great improvement in the pr :
obtained, the existing alignment should be retained. Present crossing can he

9. In my last letter containing proposals for this bridge I find that the f
from was not correct. 00d level I workeq
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‘This year the river in flood rose a very little over 6 feet above its bed and the high flood
lovel may be safely taken at 8 feet. This would, I estimate, give a velocity of 14 feet per second,
which, as I have already said, I believe to be mpch under the mark as I have myself measured a
velocity of 14 feet per socond in the Jumna which, although double the depth, has not a slope of

mere than 9 inches to the mile.

3. With a velocity of 14 feet per second the sand of the bed of the river must be moving,
but it is impossible to determine the velocity with ‘Whloh it moves. In the places upon which
the river sets, the sand must be in motion down to the rock ; in other places only the sarface sand
would be in motion. I think it may be safely assumed that the sand in the bed of the river would
be in motion to an average depth of 8 foet, so that the discharge per second from a lineal foot

of waterway would be (8x 14 + 8 x 1—‘; =) 168 cubic feet per gsecond, and the number of lineal
feet required for the discharge of 306,000 cubic feet per second would be 1,800 lineal feet which
would give either 8 spans of 150 feet and 1 spans of 120 feet, or 12 spans of 150 feet, so that

the bridge including piers would be about 1,900 feet long.

4. The formation level at the river is 12 feet above high flood level and if spans with the
roadway between girder are adopted, I think the height of formation above high flood level
might be safely reduced to 8 feet ; this would give & width of bank at high flood level of 48 feet
which appears to be ample and 8 feet above water appears to be sufficient to clear the girders

debris ; on the other hand if it is desired to run the roadway on

from danger from all floating th r 11
the top of girders, there would be no difficulty m rasing the approaches to the bridge an
t, the gradients off the bridge being 1in 100 at each end.

additional 8 fee
the river.on'tl.le present alignment is good firm earth, which apparently

and, and a very small amount of pitching would be

has mnever been disturbed overlaid with s
required to protect the toe of the slope of the bank. On the left bank it will be necessary to

rotect the toe of the bank with a large quantity of pitching'and in addition I would recommend
of large stone about 50 feet wide and 5 feet thick should be laid in from left bank

that a layer
a,butmen{ to the first pier which should also be surrounded with pitching. This flooring would
hance of scour in the first span and would consequently lower the velocity of the

present all ¢ ¢
water through it and wouldshelp to protect the bank behind the abutment.
6. In conclusion, I would ask that somethixﬁ should be settled without further delay

in order that the well curbs may be ordered from Messrs. Richardson and Cruddas and that at
least a commencement may be made upon the bridge before the ensuing rains. If 150 feet
gpans are adopted, well curbs for 150 foet spans might be ordered, leaving the exact number
of spans for future consideration, If the abutments are exactly similar to the piers as I think
they undoubtedly should be, an additional well and span could be easily added if it were
subsequently thought necessary. I don’t think there should be any difficulties in obtaining
sufficient stone, &e., to make a commencement on the work at once.

7. Since writing the above, I have had the width of the river measured opposite the village
of Pamidi, abut 14 miles below;the existing alignment, where the river is narrow and runs between
high banks. The width there is 1,670 feet, so that 1,800 feet of waterway for the bridge should

be ample.
From the Superintending Engineer, Villupuram-Guntakal Railway, to the Chief Engineer,
Trichinopoly, dated Bellary, 6th January 1890, No. 191 V.G.

T have the honor to acknowledge the receipt of your No. 22/61 enclosing copy of your report
on the proposed bridge on the Pennér river and with reference thereto %take the liberty of

making the following remarks.

9. T calculate the drainage area to be 2,665 square miles and Dickens’ formula gives &
discharge of upwards of 300,000 cubic feet per second. The drainage area, which is made up of
rocky hills and valleys with steep slopes, lies within 130 miles of the proposed crossing. I am,
therefore, of opinion that Dickens’ formula does not, in the case of this river, give very excessive
results and that therefore the discharge will be much greater than the 108,279 cubic feet per

second assumed by you.
3. On the other hand, with a fall in the bed of nearly 10 feet per mile at the point of crossing,

the velocity must be much greater than 3:95 feet per second and is according to my calculation
about 12 ; as I have stated in a former letter, I have measured a velocity of more than 12 feet
er second in the Jumna at Muttra, where the depth of the water is about 12 feet and the slope of
the bed about 9 inches to the mile, or less than 1y of what the fall is in the Pennér.

4. Tt is known that in high fiood the sand of the river is in motion to a considerable ‘depth
and that a good deal of the water in high flood is discharged below what is the bed of the river

in the dry season.

5. Taking all these matters into consideration, I have, a8 I have ezgplained in detail in a
former letter, come to the conclusion that 1,800 feet of waterway is sufficient and _that the spans
ghould not excee 150 feet and might be of 100 feet with roadway on the top of girders.
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6. The provision in the estimate for Portland cement and special plant will, i oL

be found altogether inadequate. The first 4 or 5 feet of concrete iI:1 the bott::nlﬁg 2111);n;f>3i
should, I think, be of Portland cement, in order to give the well a firm foundation upon what
must, of necessity, be more or less shelving rock. The well curb should, I think, be ﬁ]leI()i in wixtih
Portland cement concrete. Though not absolutely necessary, it would also be hesirable te husld
the masonry of the steining up to the top of the corbelling in Portland cement mortar., All thi

will require from 125 to 150 barrels of Portland cement per well. The portable en ine m t .
mills, steam hoists and dredgers will alone cost more than the sum entered for speciaﬁ i t:01' ar,

7. The latest rough estimate, that I have formed, of the cost of the P i :
spans at 100 feet with road way on top flange is— , ennér bridge with 18

RS,
19 piers and abutments at Rs. 15,000 each ... e 2,85,000
18 girders of 100 feet each at 48 tors each Rs. 338 per ton 2,85’120
Pitching and protection works (say) o el 25,000

)

Total (sa,y) e 5’95’000
d this is what I would now recommend. There would SEL
:;h pi;i. }8. waa en ould be one well 20 feet in diameter to
8. T would ask the favor that copies of this and of my former lett, .
Government for perusal. ers might be sent to the

Nore by the Consulting Engineer for Railways, dated 80th J anuary 1§90

The Villupuram-Guntakal State Railway, Pennér bridge ca i : :
advantage receive further consideration, or at all events el%cid:t?;);ln ligfh:ill think, with
circumstances connected with it besides those which appear in the Izecord: re are other

1t is of course impossible to speak ‘very confidently in the absence :
The following appear to be the p}:‘incilpal N})o(ilnts in the cases.

The correspondence shows that the Madras Railway crosses .

oint about 2 5p miles lower down the river than the pZin’c at W{l}ilghPti?%r- 1xl'wer at a
Guntakal State Railway will cross it, also that the fall in the bed of the illupuram-
Madras Railway crossing is about 636 feet to the mile ; while at the Vn"l’ler e
Guntakal State Railway crossing the fall is 96 feet to themile. The avera 1 1(ipuram.
the flood water at the Madras Railway crossing is shown by the corres On%e epth of
16911/1703 or about 9 9 feet. The average depth at the Villupuram-l(;‘untii"? to be
Railway crossing is assumed by the Chief Engineer to be about 7 feet a State
Major Gracey to be 8 feet. ; and by

Mr. Lambert, however, after careful inquiry ascertained as stated
his report No. 4430 of the 24th October 1885, that the Pennér riges ¢
during the highest floods.”  The bed of the river is sandy at both crossi
at a depth of 43 to 53 feet at the Madras Railway ecrossing and rock at a depth
to 60 feet at the Villupuram-?}untakal Sta{{e 11%ai lway crossing. Pth of 40

The mean velocity at the Madras ailway crossing is as ;
Engineer of the Madras Railway to be 9 feet per second. : sumed by the Chief

The mean velocity at the Villupuram-Guntakal State Railwa
caleulated by the Chief Epgineer, Sout_h_Il}dlan Railway, in para. 10 of hig « Pro
for bridging the Pennér river near Pamidi 7 to be 3:95; but in para. 11 he g v
that the mean velocity will be increased to 75 feet when the bridge is prisicedty tSIs:ixmeas

Major Gracey in para. 10 of his No. V.G 50 of the 7th ultimo, assumes thzt.th
velocity at the Villupura-m-Guntakal State Railway crossing will be 16 feet per St (f
but he is probably referring to surface and not mean velocity, because, he says tha(:-,n1 ;
feot per second would appear to be under the actual greatest velocity in hi;zl’l ﬂood d

In para. 3 of his No. V.G. 173 of the 114th December 1889, Major Gracey take
the mean velocity at 14 feet per second. There is therefore a very great dismv}e’ % o8
between the mean velocity of 395 feet per second shown by the Chief En igenc,y
calculations and the velocity of 14 to 16 feet per second adapted by Major Grgce er'’s

1t seems impossible at first sight to reconcile estimates which differ o wig eﬁ; byt

these. Fortunately, however, there is something more reliable to go upon than mere

of drawings,

in para. 3 of
about 14 feet

y crossmg i8

ngs with shale

=

——
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opinions ; for the Madras Railway have had long experience of the floods in the Pennér,
in cyclones as well as in ordinary seasons, and they have taken the mean velocity in
the highest floods at their Pennér crossing at 8 feet per second. Mr. Lambert in para.
6 of his report No. 4430 of the 24th October 1885, says, that the highest flood of which
there is any recollection amongst the villages near the site of the proposed Villupuram-
Guntakal State Railway bridge, occurred in 1861. It would not, therefore, be safe to
assume that higher floods may not occur than any of which the Madras Railway have
as yet had experience. But it may be assumed that it would not be safe to work with
a lower velocity than that adapted by the Madras Railway after long experience.

Taking then 8 feet per second as the mean velocity at the Madras Railway crossing
with a depth of about 10 feet and a fall of 6-36 feet per mile, it would manifestly not
be safe to take a lower mean velgeity than 14 feet at the Villupuram-Guntakal Rail-
way crossing with a fall of about 9:6 feet to the mile and a depth of 14 feet if
Mr. Lambert is right. _

I gather then from the correspondence that Major Gracey’s estimate of the mean
velocity is the lowest which can safely be taken.

In addition to this, though in the absence of all knowledge of the site and in the
entire absence of drawings giving sections of the river bed, I must speak with the
greatest diffidence ; I gather from the correspondence also that the Chief Engineer’s
estimate of the mean velocity at the proposed bridge site is not so incorrect as appears
at first sight. It is necessary to notice that while Major Gracey’s estimate deals with
a waterway 1,800 feet in width only ; the Chief Engineer’s calculations deal with a
main channel 2,400 feet wide and a spill extending over a width of 2,850 feet.

1t is necessary to notice also that a reef of rock occurs at the village of Pamidi
about 11 mile below the bridge site by which the channel of the river is contracted
to 1,700 feet according to the Chief Engineer (para. 12 of his report), or to 1,670 feet
according to Major Gracey (para. 7 of his No. V.G. 50 of the 7th December 1889).

It appears possible, therefore, that the railway crosses the river in the middle of
a great pool filled with water headed up by the Pamidi reef and that there is a
strong current along the southern edge of this pool while the rest of the pool is back-
water or dead water.

Major Gracey confines his inquiry to the portion of the pool affected by the
current and thus gets a high velocity confined to a small area.

The Chief Engineer deals with the whole pool, including backwater, and there-
fore gets a very low velocity spread over a wide area.

In this way the discrepancy between the two sets of calculations can be
reconciled.

If this is the right view it seems probable that the current will use a portion only
of the wide bridge proposed by the Chief Engineer and the rest of the bridge will
carry backwater. ,

Mr. Lambert in para. 8 of his report says, that the sand in the Pennér is ‘‘ of a
coarser description ” than the sand in the rivers in Upper India and that the scour is not
so great as in those rivers; In any case, hmvgver, a large amount of scour will
apparently have to be faced with current velocities such as those indicated by the
correspondence. TR

Apart from the considerations referred to above, 1t 1s dlfﬁcqlt to see why a bigger
bridge should be provided on the Villupuram-Guntakal State Railway than is provided
on the Madras Railway for the same river at a point 25 miles lower down in its
course where the fall in the bed of the river 18 not nearly so great as at the Villu-
puram-Guntakal State Railway crossing, unless indeed there are large spill channels
between the two sites by which the channel at the Madras Railway crossing is relieved
of a portion of the discharge. : '

‘At the same time it is necessary to notice that if Mr. Lambert is right as to the
occurrence of 14 feet floods in the Pennér, Major Gracey’s proposals in para. 4 of his
No. V.G. 173 of the 14th ultimo, to reduce the formation level will apparently require
reconsideration.

(Signed) C. J: SMITH, Col., R.E.,,
Consulting Engineer for Railways,
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P.S.—I think it would be well to study the discharge a Sl
mile below the site of the proposed bridg}; where thegchafufgle ilsag:)lndtl Vlili:.ige 13
width of about 1,700 before finally deciding the question of the amount ofl"a ey
to be allowed. This need not delay in any way the construction of the bVY; s
minimum of 1,800 feet. By using a pier abutment on the north side S
span of 150 feet could be put in at any time. i ddditiiinl

From the Consulting Engineer for Railways, dated 24th J anuary 1890

The nett result of Major Gracey’s investigation does :
arrived at by Mr. Logan. ; . i oes not differ largely from that
The former recommends 18 spans each of 100 feet—1,800 1i .
Mr. Logan recommends 13 spans each of 150 aggre ga’ting 11%?(]) {’;2;:2 1{1fall.
T incline strongly to the larger provision first, because, as m,ay e i’:h eet,
Mr. Lambprt’s report, No. 4430, dated 24th October 1885, where itgia" tered from
the river rises to a depth of 14 feet as against 7 feet estimated by Mrs i::;ed tha;
v an an

8 feet as estimated by Major Gracey, we know very lit ;
in the Pennér river at Pamidi. v y little for certain about the floods

2ndly, because I do not know of a single ri i !
we have fairly accurate statistics extending bagek, té‘;fy 131:) Sg uthern India, of which
be likely to beat its record. years, that is not shown to

8rdly, because as shown at the site of the P :
is liable to breaching tanks, which, although in tlfignc?seb?o%ge l(f>wer down, the river
situated below the site of the proposed bridge, might ver eto _the large ones are
of the flood at this bridge. y materially affect the level

4thly, because there is a very extensive spi '
Major Gracey fully recognizes, mu);t be speciall?lli)rzléiggg ;10r§h margin, which, as
the bridge extends on this side of the river the better. ganst; and the further

As is well known by those eonversant with the i :
high floods, the rivers seldom, if ever, run parallel toP :llllgif‘rbl:;lir ang G U Xy
offered by the piers is in no way represented by their transvei and the obstruction
Pennér in October last the afflux on a pier exceeded 8 feet M. At e

(aleulations based on Dickens’ formula, or on RYVe.s’ Yol
formula, though useful for comparison, cannot be relied on and e ;’n any other
estimating the aggregating lineal waterway of such a bridge is to co?n saler guide in
at site with others, if possible, where there is no spill and allow an Pheo g section
the pier obstruction. ample ‘margin for

I have no doubt in my own mind, judging by the fl
the bridge over the Pennér on the M;uirangfilwgy wouﬁiOdl?eoﬁaiS]Z:s
if it were larger by several spans and it ought not to be accepted as
designing the bridge over the same river at Pamidi.

I would also remark that the-sections of the Pennér river va
knowledge from 600 yards to 2 miles, and that any attempt to ded S
of a flood, when at its highest points, from the fall of the river be
level, would be futl;ile. N

This river relieves itself by scouring away the bed to a i
T know of 20 to 30 feet and, as is well known, opens out it;1 esgteltligz gne' place that
flood by clearing away islets and accumulations to such an extent au(;mg a high
that no deductions from seotions of the bed taken after a decade of li’ h:l S0 surely,
can in any way be relisld ofrll. T it st B ght or no floods,

Almost any possible flood can be force rough a bridge, i ;
enough and inundation of surrounding property can be tole rgt o fblf;)trr?}'c]ltmn_ ig]
of risk to which the foundation ought to be exposed, and, in n;y : ir;'ere 18 a l§m%t
should be lower with masonry cylinders which can only with difﬁ(,uﬁ ll‘))n,ﬁthm limit
evenly bedded on shelving rock, than with iron cylinders that can be {rule rmly and

My own view is that thirteen 150 feet spans give the minimum aggr}; s::ti(.l.
waterway that ought to be provided for the Pennér at Pamidi—that gWiit?h u:ﬁ?;

and 1889, that
severely tried
any guide in

to my personal

uce the surface fal]
d as ascertained by

be high
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waterway the rock under the masonry cylinder should be earefully levelled by divers
__and that if this cannot be thoroughly done, the piers should be specially protected

by loose stone thrown in round them. : )
¢ oThat masonry cylinders resting on shelving rock are insecure, the fall of the

Vikrav4ndi bridge on the South Indian Railway, proved b(_eyond dot}bt; and thqt 40
foet of local scour in the coarse sandy beds of the Pennér river and its affluents is by

no means impossible is now generally allowed.

(Signed)  C.J. SMITH, Col., R.E.,
Consulting Engineer for Railways.

Submitted to Government in continuation of this office endorsement No. 9, dated
8th January 1890.

—

Order—dated Tth February 1890, No. 201 R., Public Works.
Ordered to be forwarded to the Government of India in continuation of Proceed-
ings of this Government, Nos. 31-32 R., dated 11th January 1890.
(Here enter No. 202 R., dated 7th February 1890).

(True Extract).

(Signed)  C.J. SMITH, Colonel, R.E,,
Joint Secy. to Govt., P.W.D,,
Railway Branch,

P ———

Endorsement—dated Tth February 1890, No. 202 R, Public Works.
Forwarded.

(By Order. )

(Signed)  C. J. SMITH, Colonel, R.E,
Joint Secy. to Govt., P.W.D,,
Railway Branch,

Read also the following paper :—

Secretary to the Government of India, Public Works Department
fgotrﬁet?gin:cé':crez,ary to the Government of Ma’dras, Public Works Depart:
ment, Railway Branch, dated Caleutta, 7th March 1890, No. C, 15.

of 22nd January and letter No. 202 R., of Tth February, Pennér

bridggom“i\;: I:r%ﬁ;n;hould be commenced until complete plans and estimates have been

sanctioned. Tetter follows.

Telegram

Order—dated 13th March 1890, No. 859 R Public Works.

oated to the Consulting Fngineer for Railways, with reference to his
endoggji;%:%oes. 9 and 83, dated 8th January and 3rd February 1890.
(True Extract.)

(Signed) C. J. SMITH, Colonel, R.E,
Joint Seey. to Govt., P.W.D.,
Railway Branch,

.
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Read also the following paper :—

From the Secretary to the Government of India, Public W
? . ork :
Construetion), to the Joint Secretary’to the Gove;‘n:nDepartment (Railway

Works Department, Rail Br: : ent of Madras, Public
Works Department, Railway Branch, dated Cloutts, 14th March 1300,

- T am directed to acknowledge the receipt of your letters mareina
- f}lllttilgg f(ér orders progosa

e Fennér river near Pamid; i
. Villupuram-Guntakal State Raill\’vaon iy
2. It is observed that the Chief Engineer of the South India Rail .
mends the adoption of 13 spans of 150 feet girders for this bridge rt
(e liss

sink wells 20 feet in diameter, one for each pier: th .
procured in India. ; pier; the wrdught iron

lly noted, sub-
No. 32 R., dated 11th January 1890, Is for bridging
o 02 B 7th February ,,

way recom-
and proposes to
well-curbs being

3. The Government of Madras concurs generally in the Chief T

proposals, and immediate sanction is asked to the ¢ i
this country with a view to save time, e s Shhalmell

4. You were informed in Public Works Departm
7th March, that no work should be commenced Il)mtil Z?)tm;ileiﬁmli} No. C. 15, dateq
had been sanctioned, and that further orders would follow by 1;0 prans and estimates

t
5. I am now to say that it does not a -+
: ! A ppear to the G :
site selected for the bridge is beyond doubt the best that Zzﬁﬁgr?)enth()f India that the
river is broader here than it is higher up, I am accordingl toe o o%en, and, as the
about 600 yards up-stream which seems to present 87 0 suggest that a site,

certain adya

: . " y n :

concurrence of the Governor in Council be examined ag an alterxtf;%?s’ et
Ve crossing, |f

the foundations here are not worse than those at the
would appear the better, as the channel is narrower, (;(;vgnoicgegrg S the upper sito
perfectly protected by the rocky hill there, while the other s11e 2t least would be
training bund with pitching. could be protected by a
6. As regards the size of spans, the' Government i
bridge with comparatively long girder spans preferable tzfalﬁ)ila ﬁopmders' a short
spans, as the former would obstruct the waterway less. Th g bridge with ghopt
therefore desires that 11 spans of 150 feet each may be ;a,dopt:d Preroment of India

7. Further it seems probable that the velocity of the
more likely to be 14 feet per second as calculated by Lieutenant
4 feet as calculated by the Chief Engineer. With the forn i
would in flood scour down to the rock, and for this reason themar vel
prefers two wells each of 12 feet diameter to one of 20 feet ag overnment of Jpqig,
wells would obstruct the waterway less, and with 11 spans of I;I{;%Posed, as the double
give 88 feet more waterway than could be provided with 20 feet feet girders would

; i : e s lls
8. The difficulties of sinking two small wells b
may, in this case, be neglected,gats the wells Woulda;ai:amt[:)areddvmh
feet, and judging by the experience gained at the Chenab by; ng own
the double wells were easily sunk to a depth of 8C feet, the
bridge should give but little trouble. Two wells would al
single well with the pier overhanging the up and down-
is met with at a moderate depth, with fairly large spans no ossib]
river could be dangerous to good foundations. The wells reslfcin 10le velocity in the
carefully underpinned with Portland cement concrete and ) egl Oﬁl rock should be
as the stability of any well resting on shelving rock will de = Y stone pitching
which it is underpinned. Pend on the cgpe With

ngineer’s
-curbs in

Pennéy river in flood ig

JJracey than
ocity the river

onle large one
only ahout 4
; 8¢ at Sher Sha, wherz
01}1)ndat10ns at the Penpg¢y
:: e safer Perhaps thap o
ream sides, and, as rocic

Order—dated 2nd April 1890, No. 464 R., Public Works,

(fommunicated to the Consulting Engineer for Railways,

Proceedings, No. 859 R., dated 13th March 1890. 10 continuatioy of

e
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India read above, should be investi

From the Consulting Engineer for Railways,
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sed in para. b of letter from the Government of
gated and a report of the result of such investiga-

tion should be submitted for the information of Government.

"9, The alternative site propo

e————
.

Read also the following paper :—
dated Madras, 24th June 1890, No. 442.

TFrom the Agent, South India Railway, dated Trichinopoly, 28th May 1890, No. 757.

South Indian Railway, to the Consulting Engineer for Railways,

Agent
From the AgeRt, B0 o4 Trichinopoly, 20th June 1890, No. 884. *

of the 5th of April last, I forward herewith copy of a' report

from the Chief Engineer giving the result of a further investigation as to the most
bridge across the Pennér. -

suitable site for the proposed |
9. Will you please obtain the orders of Government hereon as soon as possible.

Your letter No. 399

LA
ENCLOSURE. -

; A Agent, South Indian Railway, dated Trichinopoly, 18th June
From the Chief Engineer, to'the by G, 184-951, y POy

Pennér Bridge.

[Your letter No. 5476-361, of 7th April 1890].

est of Government that a further investigation should be made
posed bridge across the Pennér, I now send you survey *' .

and sections on the line suggested 1 for trial
by the Government of India. :

9. The result of the borings taken shows
¢ Lotter No. 238 R.C, dated 1th March 1890, from . that although the foundations of the first three
Secretary to Government of India,|to Joint Secretary | pIETS from the southern bank would not be so
to Government of Madras, Public Works Department,  deep,as on the old ahgnment, they would be
Railway Branch. - pitehed on more shelving rock whidch goes quickly

h. Borings have not yet been taken throughout the breadth of the river,
.(ll)ﬁpg;: O&fi(ll);tgiri}lf rf)lrll theorliorthern bankygives a depth of 52 feet to rock and it is probable

that the depths of rock are much the same on both lines. : . . : '

3. There appears, therefore, no advantage in foundations to be gained on_the alternative
alignment suggested, on the contrary, the more shelving rock and the great likelihood of meet-
ing with isolated boulders near the up-stream rocky hills point to the old alignment as preferable.
There is nothing to be gained in the way of protection from the rocky hill on the south bank
by moving nearer to it as suggested by the Government of India in para. b of letter, No. 238
R.C., for this bank (right) 1s already completely under the protection of the hill referred to
for o considerable distance below the original alignment, and no change in the bang v:rihlflh is
of a sandy nature is known to have taken place for many years during which heavy floods have
been experienced, and one abnormally high flood 18 stated to have occurred only last year.

4. Under the circumstances there does not appear to be any advantages on the side of the

3 i s ustify the abandonment of nearly 23 miles of railway
alternative (up-stream) Sligpan et ing VAT k of the river northwards towards Guntakal,

dv thrown up from the north ban ]
g.lxﬂ) ?[nl{e%l:;;)aél;gatl{at Ii.:he origiual alignment selected by Mr. Lambert and approved by Sir
Guildford Molesworth after examination of the ground be adopted. : '

oundations of the bridge, our experience

i i the f

5. With reference to the size of the wells for the 1

1 i 1 fined to wells of 12 feet in diameter and under, of

e e R s s ﬁeiﬁecsgep sandy beds of our East Coast rivers, and other

which we have sunka great el diameter (12 feet) of well to a larger one, but under the

i ing the same 1 prefer that : oy ; ; :

thgldgiiiggznget :t the Perln)nér, a rock substratum and the probability of meeting with boulders in

§fnkin(, foundations to this rock. I think that Colonel Gracey’s recommendation to use one well
D

of 20 feet in diameter in preference to two of 12 feet diameter for each pier, carries much weight.
6. In forwarding to me the survey I and

gection now sent to you Colonel Gracey

writes. ’ :

In compliance with the requ
as to the most suitable site for the pro

2050 6 1 2051 6
* Tracings No. 759 | =55 . #4150 / 90

1 Taken by Executive Engineer Major White, R.E.
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« T cannot see that the pro :

e : posed new crossing offers a '
:zzt ec;fo shifting, the approaches on the north bank of the ri:rley;- ad;antage commensurate with th
rossing origitally proposed shovl be wny pRS e S v that
b sl th :.ﬁglg;e (;:)1 mind that the water which is shown as overfl i
that the bank which has e This was proved last the bank on the
i ,{,‘%erial (,Zfllw hich it is composed is x}:arv;asimg; BRGBE TR SR RN 8 ﬂoodyS:l:t:)ry sﬁllf fac}fl;

= s ; ou
SN :31; gflth(;? ggzmo_n t&q’c the piers should each be founded on o ' ;
St e opinionréb in this part of the country have all large bondeell of 20 feet diameter
but with wells 12 feet ’m tzl'poss;ble to deal with these boulders in au ellis Sy e gagk
B up eith gna 1a(11ne er the whole of the internal spade at thwe;b 20 feet in diametor
Kincovar. the thore tﬁat c‘:x(l) }?:z;ﬁ:ozizfil boul%er Wh}i)ch it will be almoest (i)fxt%m Qilthe well may

is not suitable for buildin impossible to rem

g wells with thin steini} ove.
elnmg,”

7. T shall be glad to receive earl

to b adopted g0 iRk th ive early ﬁqal orders as to (1) the sit :

completg£ e estimate required by Government f?)lretﬁzdl?(gr)nﬁél: d}:a%letel‘ of well
ridge may be

8. The bori i :
el willeb :T::gortzsgrzfgons at the alternative (up-stream) alignment et
submitted to enable Governzgll:'t a"tso gzzz:ible’ b&f e e Suﬁisil:mtm;fafmﬁg g o
3 : e on the poi 2 a ha
hitherto been delayed owing to scarcity of labor andp;;;it;e;n;i;) 1}1??”‘11&0- The %?)r?x?gz }).Zf,‘;
‘ : : ocality,

P
——

Submi : L

o ferellllcemlt?e(}t:olg:;‘er%menzt for transmission to the Governm ;

No. 464 R., d o. 238 R.C, Embodiad i Proctedi ent of India, with

/ ., dated 2nd April 1890. roceedings of Government
?

9. The Agent, South Indi i

Eoed i ) ndian Railway, submits .

furgtll?:errogl:) 151;% ]tJh'ed result of a further iavestigatio?PaYs Otf a report from the Chief

e propo ridge across-the Pennér river » the most suitable si

.Railway. : on the Villupuram-Guntakal Smte
i ; . : . al dtate

s A te'fl?:tiglene;fhlﬂngmeer does not consider that there would b

hiacam bt negﬁ?e;f ;\iléges;ced }1))}’ 1’{che Government of Iid?:yt §/Tenigne o

e = 0 i
Yhct tho priginal aligoae £ e adopgg ankment already thrown up, amcl) rl;ﬁﬂeg&e
: ' ls

“4. Colonel Gracey, R.E.,.1

& ; , R.E., . recommends that 20-feet T

ol of 13 skl onl il e st ot oty o
ing with lar sinking t i : o :
in this opinion, and recommends theﬁ- adipt(;‘;;lfiatmns.V i s Enginezroiogls:;;

5. Early orders are solicited re ing the si
: c garding the site; an -
adopted, in order that the estimate for the Eenn?é: lb?i;;ed;lgg %?’:eterl of well to be
: s ompleted.

————

Order—dated 97th June 1890, No. 930 R., Public Works

Ordered to be forwarded for the early ord
reference to its letter, No. 238-R.C., dateg lérlt]iri[(;frcﬁli 8(3gvernment of India | with
S )

(Here enter No. 931 R., dated 27th June 1890.)
A (True Extract.)

(Signed) R. R. E. DRAKE-BROCKMAN, Lt.-Col
! y» Lt.-Col.
Ag. Joint Secy. to Govt.: %}.%’D

————

Endorsemeni—dated 27th J une 1890, No. 931 R., Public Works
Forwarded. ' :

(By Order.)

(Signed) - B B, E. DRAKE-BROCKMAN, Tt
- ¢ ) .~U01,
. Ag. Joint Secy, to Govt.: {’L%’D

B SRR ARSI
o sy S
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Read also the following paper :—

From the Secretary to the Government of India, Public Worksl Depa :
: e : ; t
Construction), to the Joint Secretary tothe Government %%fr ﬁﬁgfagR%ﬂﬁi
b

Works Department, Railway Branch, dated Simla, the 30th July 1890
b

No. 668 R.C.

1 am directed to acknowledge the receipt of your No. 931 R., dated
1890, forwarding correspondence from the Agent of the Sout]; ]?n?iiatzlﬂII{lai{vl:rze
Company, enclosing a report by the Chief BEngineer on the result of the furthesxl'

investigations made with a view to find the most suitable site for the proposed bridge

over the Pennér river near the Kalluru Station, Villupuram-Guntakal State Railway

ed that the Chief Engineer does not consider th

any advantage in adopting the alternative alignment suggested b;ttltllée?fomﬁlg be:—,
of Tndia in Public Works Department letter, No. 288 R.C., dated 14th March 1831(1)
to justify the abandonment of nearly 2% miles of embankment already thrown o
and that he apparently coucurs in Lieutenant-Colonel T. Gracey’s recommenda}cligr’l

that 20 feet instead of 12-feet wells be adhered to.

3. T am to enclose for information a copy of a ote by the Consulting Engi
to the Government of India for State Railways on the subject, and to requ%st tnhg:;';1 ’S]:(i: '
geveral points raised therein may be carefully ‘considered, especially that relating to

the probability of finding a layer of boulders overlying the rock in the bed of the

that the project and estimate for the bridge may be drawn up in accordance

on which, after consideration of the views expressed in this note may
and approved by the Government of.

9. Tt is observ

river, and
with the decisi
be arrived at by the Company’s Engineers,

Madras. .

pa—

ENCLOSURE.

Nore by the Consulting En ineer to the Government of India for Stat :
/ gt 10th July 1890 ate Railways, dated

There is nothing in the information DOW furnished which induces me to alter the opinions
o more suitable for the foundations for the piers of the

previously given that double wells ar le ¢
Pennér brigdge than gingle wells, aud that the upper site 18 the preferable one.
i well is certainly less than that of a pair of wells, but if the

The cost of sinking & single

work is done by ex Jerienced men, the difference is hardly a matter of moment.

Sir Gruildford . slesworth’s opinion is quoted more than once, but I'know that he strongl
of the notes on Mr. Lambert’s estimate for t(i;hye

objected to single wells in other cases. A perusal
the Pennér bridge as follows:— At the

Guntakal-Hindupur line shows his remarks on
Pennér bridge I should prefer spurs_with protected ends running out at right angles from

the ' mgin pbund rather than ‘a continuous bund pitChed with stone. The ends of th
should run out with a flat slop i :th a broad deposit of loose stone at ties%gz:

i th&slope'”b 1iad proposed double wells. 123 feet di
r. Lambert ha proposed dou e wells. ee jameter, and the pre B 1
Sir Guildford Molesworth agreed, as he does not mention the subject. presumption is that
If well foundations are decided on, and bricks are not procurahle for well steining, I would
much prefer Portland cement concrete to rubble;masonry as being far stronger and, if th
E g cheaper. : SR g

stones have to be dressed aqd summerefl, as bein
Rubble masonry is by its nature little fitted for any stresses except direct compression, while

wells have to endure many different strains while being sunk into position.
¢ should either be moulded into blocks, to be afterwards set in pldce
1 )

If concrete 18 used, 1
or moulded in situ 80 that the wells may be monoliths. I have used concrete in both ways and

foun% it most sucoessful. . . e
t is an easy matter to eep the sinking and the bui ding up of wells progressi PR '
ously. Much of the difficulty experie S jeoprdsming sunulans-
system in which the sinking is stoppe

age allows the sand or silt to gettle roun:

need in sinking wells is due to the loadin d i
d for days while the wells are being l()agt;ca‘ll.2 }ll‘lﬁligz%t)ng-‘
d the well and grip it, making the restaﬁixl:g

troublesome. .
well “alive” and using the late Mr. Brunlees” system of foreing jets of

By keeping the
water through the curb just above the cutting edge very little, if any, extraneous weighting ig
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pecessary in sinking through ordinary sand, the weight of the well itself bein jcient i
it is kept always on the move, both night and day. e
But in the matter of these foundations another question arises.. In the last report of the

Chief Engineer, South Indian Railway, tlie probability of meeting boulders overlying the rock

is brought forward more prominently. ~Mr. Togan says *isolated boulders”~-Colonel Grace
says “large boulders overlying the rock.” y
Tn building the bridge over the same river for the Madras Railway, 25 miles lower down
a thick boulder bed was met with, - necessitating the use of iron cylinders and neumatio
apparatus to sink them. This is a matter which should, I think, be carefully comsideredP for 1 5
boulders are very-difficult to deal with in any well, large cr small. Again, the pro or bed?i?ge
of wells on shelving rock is no easy operation, vs:hether the wells be twelve or I;Went flng
diameter, and ean only be done by anderpinning with bags of cement concrete laid by di iz
The Engineer can know nothing as to the actual way in which this is done havgn zer{?.k
on trust what the diver tells him. A subsequent inspection reveals nothing, for the ooncgr to a'ﬁ
have been filled close*up to the top of the well-curb, and the real underpinnin me -ehw1
been scamped. A g may have
Tor these reasons T much dislike shallow wells hedded on any thing except clay, and would
3% ’

«in the case of the Pennair bridge, prefer jron cylinders sunk to the rock and then properly

bedded by having the rock cut Jevel to receive the cylinder. This can be done i :
nayizlteu;‘1 ]ils used, alnd the W};)I‘k can be inspected by the Engineer in full Hg(l)l!:ebff (1):11.1: c}())rxxlecl::txgt;:‘
other filling is placed in the cylinder. Absolute certainty as to the stabili ;
is thus insured. i . : J stability of the foundations
The Madras Railway have close by all apparatus for sinking s i :
doubt be made mifilableffor }1\139 by the Pepnér bridge Engineer_g 1101} cyhnde;s which can no
Regarding the site for this bridge, I can find no reference to it in S :
note other than the general remark referring to the whole line tha,ltn“ il‘sgtl;;}ifé)rd Molesworth’s
line had been laid out with great skill and care.” myself that the
" A good deal has been made of the quantity of earthwork to b : ;
is determined on. I have caloulated this out from the sections :’eﬁ?avgi%n:(hleli a change of site
noted on, and find it amounts to just 30 lakhs of cubic feet, which, at Rs. 4 epf]it el be“,lg
cost twelve thousand rupees, hardly sufficient to cause the site for a w,ork wh.iohlr)r?;y cg;cs t;_ndi vl?l?
ix lakhs

te be considered a fixture.

Still, as I have been only once on the round, I will not press : .
actual site, for Colonel Gracey, while Supegriutending Enginger or:n fhgw(ﬁs;dﬁ‘zs ;‘legal'dmg the
studied the question at length on the spot and taken more matters into eonsidg'(;t" a8 1o doubt
given in his report; but a study of both plans and sections does not alter m 'pr;gn than he has
upper site, which would bring the bridge square with the stream, and wo{ﬂ'd aﬁgﬁei&zﬁe
ute

protection to one abutment.

‘Whichever site is eventually adopted, I strongly recommend that the river may be guided :

to the bridge by training bunds on Mr. J. R. Bell's system.

To recapitulate— o o g
1 prefer the upper site, ut the difference between the two. sites is not :
induce me to press my opinion on the local Engineers, and I recommend— BufiGiCHy gread to

(@) 12} {eet diameter wells instead of 20 feet built (if brick . 3
Portland cement concrete ; 3 6 (if bricks are not available) with

(b) the use of iron eylinders instead of wells if many boulders are lik n
or if the rock is very shelv.in%}; St e likely to be met with,

(¢) that training bunds on Mr. J. B. Bell’s system be constructed t : 4
through the bridge. . ed to guide the river

(Signed)  F.L. CALLAGHAN.

Onnnn———dated 21st August 1890, No. 1236 R., Public Works.

.Communicated to the Consulting Engineer for Railways, with refe :
endorsement, No. 442, dated 24th June 1890 i rence to his

9. This Government having considered the further suggestions of th
ment of India forwarded with its letter read above, would prefer to adhigqc‘cr)e:}l:-
proposals originally submitted regarding the alignment of the Pennér bridge and itz

construction on wells of 20 feet diameters as both the‘Consulting Engineer for Railways -

and the Chief Engineer, South Indian Railway, are in favor'of these arrangements,

i
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3. A copy of these Proceedings will be forwarded for the information of the
Government of India.

(Here enter No. 1237 R., dated 21st August 1890.)
(True Extract.)

(Signed)  T. GRACEY, Lieut.-Colonel, R.E.,
Offg. Joint Secy. to Govt., P.W.D.,
Railway Branch.

To the Consulting Engineer for Railways.
\ » Examiner, Guaranteed Railway Accounts.

Exporsement—dated 21st August 1890, No. 1237 R., Public Works.
Forwarded.
(By Order.)

(Signed)  T. GRACEY, Lieut.-Colonel, R.E,
e Offg. Joint Seey. to Govt., P.W.D.,
Railway Branch.

Exd. G. A. Lewis.
_ Spare Copies ; 3
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Penner Bridge

Forwarding copy of Procoedings adhering
to  the proposals originally submitted
regarding the alignment and construction
of the — on wells of 20 feet diameter.
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