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built slowly and deliberately throughout. Nothing was noticed in t
or settlement till the 9th October 1889, after which they increased t
by the 22nd idem ; they have not increased since that date.

8. The rainfall at Bellary in 1889 has been quite abnormal and trated i
the months of September and October, most heavy and continuous frf)?:lmil;tr:oegllsxtx
October. The north-east monsoon succeeding the south-west without a break.

9. The harness store-room in line with the new workshop, a buildine
old or more, has been badly cracked ; a bastion of the fort walIl) in tllle1 a;:egnz;loejx;fll;?
sure immediately below the workshop has collapsed (which no doubt has added to the

disintegration of the soil above) ; and in five other places has the fort wall fallen down
in consequence of the rain.

10. The execution of the work has been thoroughly zood t o . -
mistake is alone to blame, insufficient foundations: angI ca!}1r g:ﬁrh(igtt,eg]e iré];;ai
that I was induced to pass them against my better judgment. Great trm)lrble bhe
been taken with the roof, with the chimney, and with fixing the boiler and pi z:
in position especially. The expenditure up to date including liabilities not settllzé) is
Rs. 35,642-6-0 against the estimate Rs. 45,500. The work is therefore not onl
good, but has been carried out economieally. It is very mnearly completed : all that
remains to do is to roof in with Mangalore tiles, and-finish up generally before fixing

machinery. It seems a great pity to condemn the building alt o }
bly be avoided. g altogether if it can possi-

11. T suppose that underpinning on a large scale a :
walls inside aI;Id outside is allp that gan be attimpted tl)l x;(:lligdt?lg li)olfi};dsiffss()f e
The machinery must have independent supports and not be in contact with the ecuret.;
walls.  Plinth protection with drains all round must be given. The draina presgn
the foundations must be cut off above the site. The fort rampart should bgeerull)1 ?:
pukka to serve as ‘a real retaining wall to the soil behind it. The cross walls : q:16
the building might be removed perhaps either partially or wholly. Iron lIillsll 8
might be introduced under the trusses. Bonding stones and iron ory.c(, - P a;r
would I suppose be necessary to bind the eracks in the walls. T think nolv? tha]to%vgh::
ought to have been done at first (supposing there was no appeal against the site) was
to have insisted upon an underground basement forming cellars for stores, & P
nected with the surface by stairs and ramps and lighted and ventilated b’ S por
into an area all round the building. T am not prepared to say whether ilt? Operll(lin%s
practicable now to effect this by tunnelling underneath the present Worksh:)mu 11 1
If (ilt iverehconsi({)erl()eld prac%cable, a fine large space could be made available fOI; er:;
and there robably avoid requisitions for such i Ry
above wouljtlili)e madz secure. : "pace In future and the building

12. The floor of the present buildin
presumably boarded throughout.

he shape of cracks
o the present state

g would have to be supported on girders and

(Signed) H. SMALLEY, Colonel, R.E,,
Superintending Engineer, III Circle.

Excrosuvres.
From A. 8. RUSSELL, Esq., Executive Engincer, Bell ivisi . :
Tigiavie; TTT Utroli; died Bellory, Shot chorl})’erl)llggg??‘:’ot.ofag}(l)g iAoy

T have the honor to report that the walls of the new Workshop, Bellary Arsenal, have lately

cracked to such a degree that it becomes a question { . h
going et youtfe tire bxiliitig ahall bo all :lved t:)on or consideration whether the work now

urther cracking of the walls have been taken. continuo until the steps necessary o provent
2. The original estimate for the building am,

6.0., No. 2527 W., dated 17th August 1888, Thounted to Rs. 45,500 and was sanctioned in

} g e aco i . S
Sl i, Tho Ui o e L o
the plans contain information regarding the nature of the soil and sub-soil, but the ori ggnnl sito

plan, which is forwarded herewith, shows that three trial p; ‘ .
made-earth, and the maistry in charge of the work rz;oggtﬂtwere sunk to a depth of 12 feet in

; ‘ hat, wh i
preparation, borings to a depth of 15 feet were taken withouta auv;rtﬁ?ngthgu?t;irﬁ:atl?eiv;: Munder
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through. The site is in fact nothing buta mound of made-earth, bordering the wall and bastions
of the fort, while immediately below the fort wall runs the deep moat (vide accompanying
sketch).

3. I only took charge of the Bellary division on 15th instant. When going over this
building with Mr. Clift, the former Executive Engineer, slight cracks in both the cross walls
and main walls were pointed ont to me. These cracks had only appeared about 6th instant, and
both Mr. Clift and I agreed that these were undoubtedly due to inadequate foundations, and that
the only remedy was underpinning the cracked portions of the walls with concrete. Copy of
my inspection notes made at the time are sent up for information. I observe from the office
records that Mr, Clift reported the occurrence of these cracks in this office letter No. 25383, dated
15th instant.

4. From 15th to 19th instent I was away from head-quarters on tour. To-day I again
inspected the building, and found that, while the old eracks had opened out to a great extent,
numerous new eracks had appeared both in the main and cross walls, These cracks are of the
most serious character, some of them gaping to over one inch in width. I also noticed that
outside the building a large erack in the ground was visible, and that the continuation of this
crack ran right down the centre line of the new workshop, while radiating from this crack in the
ground short transverse tracks were here and there to be seen. Close to the new workshop is
the saddlery and harness room—a building said to have been constructed about the year 1815. I
traced the cracks in the ground right along one side of this building, the verandah pillars of
which had cracked and had evidently settled some two or three inches. Cracks in the wall of
this building were also visible. Following up the cracks in the ground I traced them to the fort
wall which had, in some portions, fallen down, while one of the bastions had also fallen and another
appeared to be in a very shaky condition. These damages are all reported to have occurred
a.gout the same time, viz., after the very heavy and continuous rains of last week. On the whole,
it is plain to me that the mound of thg Ipade-earth on which all these structures stand has
parted in the middle, one portion of it slipping down towards the deep depression of the moat.

5. As regards the causes of the damages, it is to be noticed that, in addition to the inade-
quate foundations given to the new workshops, it is probable that the made-earth on which the
building stands is composed of various soils, ?,nd thq,t, 80 fu,_r as can at present be seen, the earth
near the surface is a loose porus kind of silt, which is liable to erack after heavy rain, and
through which rain-water would percolate, and would ultimately drain into the moat below.
The slight eracks first seen in the workshop walls were doubtless due to weak foundations and
inequality of settlement, while the damages afterwards done simultaneously both to the new
workshop and to structures which had stood unharmed for many years, were certainly due to
the cracking of the made-earth on which the buildings are founded. g

6. The workshop is now in an advanced stage of completion. The iron trusses of the roof
have been put into position, and over them a portion of the building has been roofed in with
Mangalore tiles, The work of tiling the remaining portion qf the. roof is now in progress, a.nfl
I request orders whether T am to go on with this work or wait until it has been decided what is
to be done as regards the foundations of the building. I may here notice that the expenditure
up to date is very inadequate, the grant for the year being Rs. 15,992 and the expenditure to
date being only Rs. 4,166.

7. Until I have exact information rega.rdin% the nature of the made-earth on which the

uilding is erected, and regarding the depth*
* Borings to a depth of 23 feet have now been taken and o4 which natural ground is found, I can make
show nofiieg S S5 K e 0 no specific proposals regarding what should be

. ot, however, delayed my report on this account, as, should the cracks in the walls
dgn(?n, tlhga::f;y of the bl’lilding mayybependanggred. The subject is, I think, of sufficient
importance to make personal inspection by the Chief Engineer advisable. My own opinion is
that, that unless the foundations are carried down to hard ground, the walls will never be safe
when it is considered that they will ultimately be subjected to the continual jarring of machi-
nery, and that the cracking of the made-earth may again occur at any time after heavy rain.
The expense of carrying down foundations to hard ground will doubtless be very great, as they
will certainly have to be sunk a great depth, and the work will be of so tedious and daﬁigult a
character that it may be a matter for consideration whether, in the end, it will not be advisable
to abandon the present building and erect a new one on a better site. In another week the
result of the borings will be known, and some definite decision can then be arrived at.

—_—

Tnspection Notes of A. 8. RUSSELL, Esq., Executive Engineer, Bell
Trpaa B8 Division, for the month of October 1889, * g

New Workshop, Bellary Arsenal.

) ive building is everywhere founded on made-earth, and the maistry in charge
repor'fsh ﬁm? ::1?;1 pits at ea.%h corner of it were carried down 15 feet thhm_xt solid ground being
reached. Building on such ground is'a risky experiment, and has resulted in some serious cracks
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appearing in the walls.. These cracks are undoubtedly due to defective foundations, They will
probably open out still more as the rains go on. Nothing can now be done till the rains are
over, but the cracks should be carefully watched, and, to enable it to be ascertained whether they
are extending, a piece of paper about 6 inch square should be tightly stretched, and pasted over
each of the more important cracks, with the date it is Pasted on written onit. As the nature of
the sub-soil has never yet been properly ascertained and recorded, borings should now be taken
until solid ground is reached and the result of the borings carefully noted and reported.

2. The only remedy that will be effective will be underpinning with concrete, and thereby
giving to the walls a deeper and wider base than they now have. The work will have to be
carefully done by small portionsat a time. The design will be made by the Executive Engineer,
when the result of the borings now ordered has been ascertained. Arrangements should at once
be made by Sergeant Temple to do this, and the result should be reported in due course,

(Signed) A. 8. RUSSELL,

9th October 1889. Executive Engineer.

Note by the Acting Chief Engineer, Public Works Department, General Buildings
and Roads Branch.

Arsenal Workshops, Bellary.

The building was inspected by me in company with the Superintending Engineer
and the Sub-Engineer, Sergeant Temple, who was in immediate charge of the work.
Upon a critical examination of the building itself and its surroundings, T came to the
conclusion that the cracks were due to an actual creeping of the made-soil in which
the foundations were laid towards the hollow ground that intervened between it and
the ramparts of the fort. The quality of the masonry itself was good, although the
side joints of the stones composing it were not as fine as they should have been, but
the failure could not be attributed to this defeet. I noted that the foundation trench
had not been filled in carefully round the work when it Was completed, and the hea
rain had caused serious depressions along the line of the walls. "If the plinth protec-
tion in the shape of a gravelled platform had, as provided for in the estimate, been
laid down as soon as the trench had been filled in, and care taken to carry an;y the
water draining off the ground above the work instead of allowing it to flow down to
and into the foundations, it is probable that no damage to the building would have
accrued. The structure is at present so shaken that it cannot possibly be used as
workshops, and the only thing that can be done 18 to brace the walls together by
iron tie rods and use the building as a store. It would be necessary that a committee
should be convened to decide upon the ultimate use the building is to be put 1o, as
well as for the selection of a site for a new building which is urgently required. )

R. R. E. DRAKE-BROCKMAN, Lt.-Col,, R.E.,
Ag. Chief Eng_inger, P.W.D., General

Mapras, (Signed)
15th November 1889,

Buildings and Roads Branch., ,

His Excellency the Governor in Couneil considers that the failure of i
constructed for the Workshops of the Bellary Arsenal is most regrettfgf)l?a 2.1111?1 Zlﬁig:;g.‘

% ure
omission to lay down the gravel protection provided for in the estim:ti:as, :ﬁ:sﬁiezﬁt?vlz
Engineer in charge of the work, Mr. H. W, Clift, will be called on, through the
Railway Branch, to explain why he did not execyte this item, ’ E
2. In accordance with the recommendation of the Chi
ment resolves to appqu_xt a committee, composed as under, t
the building can be utilised, and to select a site for 5 new buil
The Superin_tending_ Engineer, I11 (ipele,
The Executive Engineer, Bellary Division,

An officer of the Ordnance De artment . 2 i
Department, 3 Sup e nommate‘d . the Military

ef Engineer, the Govern-
0 consider and report how
ding for the workshops :—
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W : Military Department whether the Officer
3. It will be oon;lie]:iedbeu;dsgg to the committee, as it is possible that the
go.r?dtixandmg t?ejl’})ﬂd Z fouse for other military purposes than those of the Ordnance

uilding may be
Department. v
4. Meanwhile the Superin

secure, as suggested by the Chief

ding Engineer will take steps to make the building
Engineer.

(Trﬁe Extract.)

Captain, R.E,,
Under-Secy. to Govt., P.W.D.

i ircle.
To the Superintending Engineer, TII Circle

- % .
e gil:lt::ry lelOi :lit)?;:rtment (Railway Branch).
Exd. J. Moszes. X
Spare Copies ;/, ¢
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