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I'roceedii.gs of the Madras Government, Public Works Department,
. - 81st January 1871,

ment of India, Public: Works Department, (Buildings and Roads—
Military,) to the Secretary to the Government of Madras in the Public

Works Department, dated Fort William, - 20th_ Decembcr 1870, -

No. 1,380, B—M :—

I AM directed to forward herewith for circulation amoncrst all the officers and

the accompanymrr copxes of the Resolution of the Government of India noted

on the margin, on the subject of a late

Nos. 1,294—5 B——M,dated the 30th Nov.1870. .accident to a Storelroom of the Gun
; o - Carriage Fuctory at Allahabad. _

-

Proceedings of the Government of Indla. Public Works Department, (Buﬂdmos
and Roads—Military,) dated Fort Wllham 30th November 1870
. Nos.'1,294—5 B—M. :
Acczdent to Store-room of Gun Carriage Factory in course of construction at
» Allalzabad ) .
Read the 'followinrr — - .ot ~ .

Telegram to Colonel Alexander, dated 3rd June 1870.
From Superintending Engineers, 3rd' Clrcle North Western Provinces, No. 1, a74' da.ted

et Joly 1870. - " -Fo. 1

’ B No. 1,809, dated 5th July 1870.

3 ”

Public Works Department Resolutlon Nos. 681—835 B.—, dated 6th July 1870

cT Telegram to Lieutendnt-Governor, dated 5th J uly 1872,

Allahabad, the Superintending Engineer at that place was called upon for an

From Government, North-Western Provinces, Np 1,998, dated 2nd J ulyl 870, and-enclosures.
* Public Works Department Resolution, No. 686 B.—ML., dated 7th July 1870.

From Government, North-Western Provinces, No. 1, 618 dated 14th July 1870,

From Government, North- Westem Provinces, No. 2 403-A, dated 13th August 1870, and

enclosures

ResoLutioN.—At the end of June last, the attention of His Excellency the
Governor-General in Council was drawn tq a report in the public papers that an
accident, accompanied by loss of human ]1fe\ ‘had occurred to one of the buxldmgs
in course of construction at the Gun Carnacfe Factory at Allahabad.

2. His Honour the Lleutenant-Governor being at the time absent from

nnmédlate report, which was shortly pecelved From this report it appeared that
the accident was of. so serious a nature that the Governor-General in Council
considered it necessary.to appoint a special Committee to investigate the matter
fully. The Committee was composed as follows :—
v < o ’ PRESIDENT :
- ‘ MaJor-General Travees, V.C,, .
- Commanding tke Allalmbad Division.
* MEMBERS :

' Colonel J. C. Axpegsoy, C. 8. L, R, E,,
: Offictating Inspecior(General of Irrigation.
, : Mr R M. BREREI‘ON, Chief Engineer, G. 1. P, Railway,
SRR o Nartb—East Ezlamu-
o « A

No. 583. Read the fulfowmrr letter from the Depaty Secretary to the Govern-




Proceedings of the Madras Government, Public Works Department,
31st January 1871,

The last-named gentleran having consented to undertake the duty, his
services were placed at the disposal of Government for the purpose, through the
courtesy of the Agent of the Railway.

3. The Committee were directed to report, through the Government of the
North-Western Provinces, on the causes which had led to the catastrophe, and on

the responsibility of the several officers of the Public Works Department,‘

contractors, or others, in any way connected with the design or construction of
the building. ‘ o

4. Tho Committee were also instructed to examine all the other buildings of
the new factory, particularly those that would be subject to the vibration caused
by machinery in motion, and to report on their state. . o

5. The Committee were further directed to inspect any buildings at
Allahabad constructed lately, wholly or in part, by the same agency (whether

officers of the Pablic Works Department, or contractors) as that employed on.the -

building which had failed, and to examine and reporf separately on the general
condition of the new Soldiers’ Barracks.
6. The appointment of this Committee was communicated by telegraph to
the Lieutenant-Governor on the 5th July.
. 7. The Committee assembled at Allahabad on the 13th July,and submitted
. their report on the 22nd idem to the Lieutenant-Governor, by whom it was sent
to the Government of India, with a Minute by himself and a Note by Athev

Chief Engineer.

8. The primary object of the ai)poin‘tmeqt of the Committeo will first be - -

considered. : L X
9. ‘The building to which the accident occurred was intended for a store-

room, and consisted of three compa1’tments, each compartment being 170 feet
y

long x45 feet wide, the width being divided by a longitudinal arcaded wall down

the centre, having piers 2} feet square lwith arches of 14} feet span and rise of 4
feet, the springing of the arches being 'Lt a height of 13 feet above the floor-level.
10. The walls, piers, and archeswere all of brick-work throughout, as were
also the foundations. 4 R A
11.. The roof was flat and “comljdsed of sil beams 13 inches x 9 inches
placed 3} feet apart from centre to centre, resting on the outer and centre \'vallsv,
and supporting stone slabs 2 inches t’hick,‘which were covered by terracing 4

""" inches thick. ) ‘ 1B - A -
‘ 12. The Superintending Engineer estimated the weight of the roof covering,’

allowing for absorption and the weight of work-people employed, at about 120 Ibs.
per foot superficial, U o

13. At the time of the accident (the 23rd June) the west compartment had
* been roofed in; the centre compartment was about three-fourths covered ; and the
walls of the third compartment were finished, but the roofing of it had not been
commenced. . Twenty-two work-people were employed . in terracing the centre

compartment when the whole roof of this compartment gave way, owing, it 1s°

_supposed, to the failure of the centre 'wall, and ecighteen out of the twenty-two

work-people who had been on the roof fell with it, and had to be extricated from -

the ruins. Of these eighteen, four wé‘l"’e‘ reported to have died by “the 1st' July,
“ aud seven others to have sustained serious injuries. ¥ : ‘

~
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Proceedings of the Madras Government, Public Works Depariment,
: 31st January 1871. ‘

14. 'The walls of this building were begun in February 1868, and finished in
September of the same year, but were left unroofed till February 1870, owing

partly to delay in the supply of timber, and partly to the reduction made in the
Public Works grant.

15. There appears, from the report of the Committee, to be no doubt that
the failure of the centre wall was the cause of the accident. The Committee further
report that the brick-work of this particular building in question, and, indeed, of
all the other buildings of the factory, so far as the quality of the bricks and
their setting is concerned, is excellent ; that the pointing of the joints is particularly

good and clean, but that the mortar used ‘is of the most inferior description, and -

that it is to the worthless character of this mortar that the failure of the wall is
mainly to be attributed. i

16. The weakness of the walls, due to their construction with bad mortar,
was, in the opinion of the Committee, increased by the exposure of the walls to
the rains of 1869, which, had the mortar been of good quality, would not have
been in any way the cause of injury. As a minor cause, which might possibly
have contributed, in some degree, to the catastrophe that occvrred, the Committee
mention that the terracing, being in progress from one side only of the compart-
ment, might have exercised a side thrust on the central longitudinal wall.

17. The bad quality of the mortar was not confined to the one building, but
was observable in all the other buildings of the factory, including sheds for
machinery to be driven by stecam-power and a chimney-shaft 123} feet high.

- 18. There was no sign of settlement in the foundations of any of the
buildings, though the Committee turned their particular attention to this point;
and as vegards the designs, the Committee, referring to the factory buildings
generally, say they consider the whole to be very good; one or two points are
mentioned in which improvement is considered by them to be possible, but their
suggestions are unimportant, and refer chiefly to the machinery sheds. '

19.  As regards the mortar, it is reported that it was composed of kunkur
burnt with oopla (cow-dung cakes) and soorkhee (pounded brick), the specified
proportions being one part of lime to one part of soorkhee. From evidence
adduced, however, there can be no doubt that the lime, which was burnt by a
contractor near the site of the works, was delivered with a large admixture of
wood-ashes and the refuse of soap-boiling operations, in both of which materials,
it seems from the Committee’s report (which has been fully confirmed by a
subsequent enquiry made by the Magistrate in conjunction with the Superintend-
ing Engineer) a regular trade had long been carried on.

20. But in whatever way the deterioration of the lime was effected, it is

clear that the mortar was quite unfit for the purpose for which it had been used,’
for an analysis made by Assistant Surgeon Hamilton, R. A., of specimens taken
" "at random from one of the walls, showed that it contained only 6 per cent. of lime.

21. Subsequent analyses made by Dr. Murray Thomson also showed that

the mortar contained a large Propor_tion of alkaline salts, and that the per-cent agg‘
- of lime was very small. ‘

1
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22. The analyses confirm what was evident from an inspection of the mortar, -
\%\d the Governor-General in Council is satisfied that the accident may be
tributed almost entirely, if not altogether, to the bad quality of the mortar.

It remains, therefore, to enquire in what degree the responsrbxhty for the use of
the bad mortar rests on each of the individuals concerned in the execution of the
work, both in the building which fell, and in the other buildings of the factory.

23. The person in immediate charge of the construction of the buildings in
question was Supervisor Bartram, who is a fitter by trade, and who paqsed out of
the Roorkee College and entered the Public Works Department as Overscer in
1862. He appears to have been first employed on the Deccan road, where a
number of masonry bridges were erected under his superintendence, the experience
gained on which should have rendered him thoroughly acquainted with the qualities
of mortar.

94, 1In his evidence before the Committee, he stated that he did not consxder
a specimen of mortar which was shown to him to be good, and that he had, on
various occasions, rejected mortar brought for use on the works. Still the fact

remains that the building which failed, and many others in the factory, were -

built under his immediate superintendence with absolutely worthless mortar.

95. His length of service and practical experience on masonry works leave
him no excuse for ignorance as to the quality of the mortar he saw daily used on
an extensive scale on the works under his charge. The Committee and the

Licutenant-Governor consider that he has proved hlmself thoroughly unfit for the

place he holds.

26. The Governor- General in Council is of opmmn that Superv1sor Bartram

has failed in the proper discharge of one of the simplest, yet most important, of
the duties assigned to members of the Upper Subordinate Establishment, and
deems it necessary to remove him from the Public Works Department Ilis
removal should be ordered by the Local Government

97. The Executive Engineers in charge of the works were Major W.
Jackson of the Dengal Staff Corps from the time the buildings of the factory

were commenced in March 1867, until the 5th February 1870, when he made over §

‘the charge to Mr. R. J. Clarke, the present Executive Enginecr.

. Under the former Oﬂicer, therefore, the whole of the work 'which has
faﬂed was carried out, and also the maJonty of the other bulldmcs in which bad
mortar was used.

29. Both the Committee and the Lleutenant-Governor bear testimony to L

this Officer’s diligence, to his almost daily attendance at the works, to the general

good quality (with the one 1mportant exception of the mortar), of the brick-work
executed under his orders, to the pains and forethought ¢vinced in his correspond-.
ence and specifications, and to his unquestmnable anxiety to discharge his dutxes“ '

to the best of his ability.
30. The Lieutenant- Governor, bowever, has stated ‘that Major Jackson is
wanting in the qualities essential to a successful service in the Department of

- Public Works, particularly in energy and power of control, and that he trusted
too much to his subordmates. _ It may be further notxced that the unﬁtness of
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4

this officer for the important post of Exccutive Engineer is borne out by the
unskilful manner in which, as brought to light in the papers submitted, he designed
an ordinary scarf for a beam; the error made was a very flagrant one, evincing
His Excellency the
Governor-General in Council considers that the opinions expressed regarding
Major Jackson are amply borne out by the evidence adduced, and that it is
impossible to arrive at any conclusion but that this officer should be removed
“from the Public Works Department.
disposal of the Military Department
31. Mr. Clarke is not in any way responsible for the work in the
, walls of the building that failed. The Committee however report that
| they saw no improvement in the quality of the mortar used in the factory
" buildings during the four-and-a-half g:onths that Mr. Clarke had been in charge

S S J

tors’ W04l'l‘xS clsewhere, in corsequence of being dissatisfied with the mortar, which,
: the‘ Committee add, was much superior to what was being used in the Gun Carriage
Facto'y buildings. The Governor-General in Council aceepts the opinion of the
" Committee with .reference to this Officer, to the extent that it might reasonably

e T

ment in the work at the factory also ; but it nevertheless appears to Iis Excel-
lency in Council that Mr. Clarke is not free from blame, as Le should have made
¢ a thorough inspection of all buildings in progress immediately after assuming

§ charge of Lis division, and that had this duty been properly discharged he ought -

- not to have failed to discover the bad quality of the mortar at once. He should
" be warned that this instance of remissness will be recorded agoinst him in the
promotlon rolls, and that any further shortcommrr on his part that may be
brouoht to the notice of the Government of Iudla will be dealt with eoverdy

; 32. The Supcrintending Engineers in L]mrcre of the Circle whilst the various
buﬂdmvs for the factory were in progress, were— :

; L1eutenzmt—Colonel C. D. Newmarch, R E. (smce dead), from Gth January

{ , 1868 to 31st October 1868.

' Major F. I Cobbe, R. A, from 1st November 1868 to 13th April 1860.

(- Lieutenant-Colonel H. Rose, S. C., from 13th April 1869 to 2nd May 1870.

; Lieutenant-Colonel F. Alexander, 8. C., from 2nd May 1870 to the present

§ time. .

| 33. The work on the store-room, the failure of which led to the present

, enquiry, was all carried out during the incumbency of the first of these officers.
; He joined the circle in bad health, having shortly before met with a severe
accxdent and in conseqience of this was permitted by the Local Government,
When procecding on inspection to Raneekhet in April 1868, to remain there for

lt“o months to arrange about the laying out of the new station. In ordinary
course, he would have returned to his head-quarter station in June of the same
! year, but his medical advisers would not permit this, and His Honor allowed him
"to continue to perform his duties at Nynee Tal on its being represented to him by
* Colonel Iodgson, the Chief Enginecr, that he (Colonel Hodgson) would be
. present at Allahabad in case of any emergency arising. Colonel Newmarch’s

of the division, but mention the fact that he had stopped certain of the contrac- -

be presumcd that he would not much 101we1' have delayed effecting an improve--

b

/(/

He will accordingly be re-placed at the 7

hea.lth d1d not unprove, and he was unable to leave Nynee Tal till late in Qctober
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*

186.8, when he was transferred to Oudh as Chief Engineer, and not long after was
obhg.ed to take leave on medical certificate, and died on his way home. He had !
previously proved himself to be an efficient Officer.  On his case, it is unnecessary '

to make further comment.

34. Major Cobbe did not assume charge of the circle until the wall which
fell had been completed ; but during the whole of the cold season of 1868-69 he
held the post of Superintending Engineer, and failed to ensure any improvement
during that time in the quality of work. An Inspection Report sent in by him

in March 1869 makes no mention of any inferiority in the work. The opinion of |

the Committee, that this officer failed in his duty in not having detected the defects
‘ of the mortar used generally in the numerous buildings under construction during
his incumbeney, is fully concurred in by the Governor-General in Council, and

attributable to Major Cobbe than to any other of the Controlling Officers.”

35. Tt is submitted in extenuation that he had for & long time been, asindeed

the Licutenant-Governor has recorded his opinion that * neglect of duty is more S)\ :
51 t
he now is (having been obliged lately to take leave on medical certificate) in an ;

infirm state of health ; this fact may be admitted, but taken in connection with the
reports in this case, and in that relating to bad work in certain buildings in the
Cantonment (to be noticed in a separate Resolation), it is clear that 1°t is not

. desirable to retain him in the Department Public Works.  Iis services, therefore
will also be re-placed at the disposal of the Military Department. o
36. Lieutenant-Colonel Rose, who was the next Supcrinteﬁding Engineer,

and who held charge of the circle for a year, reports that he visited the works at

the factory four or five times, but that he never made what he calls a ¢ formal (|

inspection ” of them, saying that he deferred doing so until he had visited the i
. various other out-lying divisions of his charge. The division, the .inspection of 5
which was thus left to the last, was, in regard to works in progress, the most
important one in his circle, and the one in which he usually resided.
8T He, however, commenced the formal inspection df this Aparticular divie
gion ; but before he had completed it, he Leard of his probable transfer to another '
province, and therefore thought it useless to go on with it. In his replies to the
Committee he also says that, as he had not occasion to makea formal inspection,”
he never thought it necessary to scrutinize the work very closcly, and he ncver §
brought forward any cases in which he was dissatisfied with Major Jackson’s work. |
33. The Committee remark with regard to this Officer that, in their opinion,
he had no authority for considering an inspection by a Superintending Engineer !
to be other than a formal one, and that he had ample cpportunity for becoming i
acquainted with the defects of construction noticed. These remarks have the
entire concurrence of His Excellency in Council. A Superintending- Engineer

who inspects works under his charge without satisfying himself as to the quality i}

of the materials used, omits one of the fundamental duties of his office, a duty the
necessity for which must be at once apparent. to any officer who has a proper sense
of the responsibility attaching to 2 Superintending Engincer, and which is, more-

over, fully impressed upon Superintending Engineers in the Public Works Code. -
39, Inthe course of a whole year Colonel Rose appears never, in the proper '

R

" gense of the term, to have inspected the factory, though many of the buildings :

* then in progress were of an important nature, including a chimney-shaft 123} feet (i
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high, a structure requiring a very superior description of brick-work, and the
most careful and constant supervision. ° : ‘

40. It appears, moreover, from his examination before the Committee that
Colonel Rose had never even taken an opportunity to make himself acquainted
with the arrangements’ for lime-manufacture that were in force in the Allahabad
Division ; and the neglect of duty, to which he has confessed, in having avoided
an important inspection because he was about fo be removed to the Central Pro-
vinces, shows that he cannot have a proper appreciation of the interests of the
public service. . In fact, apart from the accident now under review, Colonel Rose
must stand convicted on his own evidence of having signally failed to pay due
regard to the responsibilities and duties of the importact post of Superintending
Engineer. '

A1, His Excellency iy Council would have had doubts whether an officer,

~ who has shown guch remissness as is apparent in this case, ought to be allowed to

remain in the Public Works Department, but in consequence of Colonel - Rose’s
long service would have been content with depriving him of his position as Super-
intending Engineer, had he given no other cause for dissatisfaction. Two other
gerious instances of failure in duty while he was an Executive Engineer at Rawul-

pindee have, however, been very lately brought to the notice of the Government

~of India, which, taken in connection with the present case, have led His Excellency

in Council to the conclusion that it would not be right to retain this Officer in
the Department. His services will accordingly be re-placed 2t the disposal of the
‘Government of Indiain the Military Department. :

42. Licutenant-Colonel Alexander, the present Superintending Engineer,

| joined the circle only two months before the accident occurred ; his responsibility

18 therefore less than that of any of his predecessors. 'The Comuittee, however,

~ report that no improvement was apparent in the mortar used in the chimney-
" gtack since he assumed charge. ' ’

LY

43. His Excellency in Council, morenver, cannot consider Colonel Alex-

" ander’s own evidence to be satisfactory or worthy of an officer of his standing -

and experiecce, for he, too, makes use of the term * formal inspection,”. and
under the plea that his visits to the works were not of this npture, attempts to
excuse himself for not having looked more closely into the quality of the mortar.

44. Inthelate re-airangement of Supérintending Engineers that was necessi-
tated by the change in the pumber of grades, Colonel Alexander has, in conse- .
quence of his proceedings in this case, beefl_ placed in a grade lower than thatin
‘which he would otherwise have appeared. | - , ‘

45. Colonel Hodgson held the combined offices of Chief Engineer and
Secretary to the Government of the North-Western Provinces, in the - Public -
Works Department, during the whole of ‘the period under review ; he resided '
frequently at Allahabad, and on one occasion undertook for a short period the
fdutigs of Colonel Newmarch at that station. ‘ ‘

~ 46. His very onerous duties are doubtless mainly administrative ; still His

- Excellency in Council eannot admit that they are purely so, and is of opinion that,
* in failing to visit frequently and to inspect carefully the work in progress on the

.very extensive and costly ranges of buildings which were being constructed’ close
.to his ‘residénce, he omitted an important part of his duty.
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47. Colonel Hodgson is an officer of long service and great experience, and
had he made such inspections of these particular works as might fairly have been
expected of him, the bad quality of the mortar that was being used could not have
escaped Lis notice. It is also a seriousreflection upon him that, as the local head
of the Engineering Staff, he failed to secure such cfficient supervision of the work
as would have prevented the discreditable failure that has led to this enquiry.

48. The responsibility attaching to -him was, moreover, increased by his
having undertaken to carry on Colonel Newmarch’s duties at Allahabad during
this officer’s absence on account of ill-health. ' '

'49. His Excellency in Council further ‘considers that it is a blot in the
administration of the Public Works Department in the North-Western Provinees,
for which the Chief Engineer must be held mainly responsible, that officers who'
evidently were physically unfit for the proper discharge of their duties should
have been allowed to retain their charges. This occurred with reference to both
Colonel Newmarch and Major Cobbe. : '

50. The Governor-General in Council sympathises fully with officers who,
after many years good service, may be obliged through ill-healt}} to abaundon
valuable posts which they may have well earned, and the loss of which may be to
them a source of great hardship, but these are the severe conditions which attach
themselves to all efficient service, and more especially to service in India; and
His Excellency in Council deems it right here to record his opinion, that all
Heads of Departments fail in their daty when, under any circumstances whatever,
they sanction, directly or indirectly, the retention in active employment of any
officer who is physically or mentally unfit for the proper discharge of his duty.

51. The Governor-General in Council quite appreciates the ability, zeal,

‘method, untiring industry and devotion to his work which have characterized

Colozel Hodgson’s long service in tke Public Works Department, and rf)grets that
a sense of duty renders it necessary to animadvert thus .str.ongly on his proceed-
ings in this case ; but His Excellency in Council feels it impossible, under. the
circumstances, to absolve the Head of the Department from blame for a failure
which has resulted in the severe punishment of so many of the officers subor-
dinate to him. . . '

52. With regard to the lime contractor, separate instructions will be 1ssuef1
for prosecuting him on a eriminal charge, as there can be no doubt, frem the evi-

. dence that has been adduced, that the lime delivered at the works was largely

adulterated. 1 o
53. Separate instructions will also be issued in respect to the other buildings
of the factory that have been completed, or that are in progress, anfl tl;? uses to
which they should be eventually put. It appears from th.e Comtfuttees report
that, with a few exceptions, the whole of these buildings require c?ns1derable works
of repair and renewal ; and that, in consequence of the bad quality f’f the mortar,
the buildings in which it was intended to work the machinery will have to be
turned to account for some other purpose. c ] .
54, In conclusion, His Excellency the Governor-General in Councx.l des_lres
to record that he has reviewed with great sorrow 'this deplorable history of
negligence, incapacity and corruption—negligence in the conduct of every

superior officer who was connected with the supervision of the§e buildings from -
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_the bcginning,—incapacitf, to agreater or less extent, of almost every subor- -

dinate concerned in the work of construction,—corruption on the part of those

who supplied the worthless materials,—and it is impossible to avoid the suspicion .

that some of the inferior subordinates must also have been aware of the organized
system in the adulteration of the lime which was practised throughout.

OzrpEr.—Ordered that this Resolution be forwarded to the Government, °

f..

North-Western Provinces, with request that a copy may be furnished to each of
the officers concerned now serving in the Department Public Wotks of -the North-

7

3

P

~F

g

" Western' Provinces; also that a copy of the Resolution be sent to the Chief Com~.

missioner, Central Provinces, for information and - ccmmunication to Lieutenant-
Colcnel Rose.

Ordered also that this Reébluﬁon, together with the connected papers, be -

sent to the Military Department ' for information, and for the issue of any orders
that may be necessary in that.Department.
(Signed) W.A. CROMMELIN, Colonel, R.E.,

Ofig. Secy. to the Govt. of India.

No. 584.. ‘O;"m.n‘n THEREON, 31st January 1871, No. 293. -
_’l MILITARY WORKS, Ko. &, CommuxicaTED to the Superintend-

ing Engineers,
(True Extract.)
(Signed) . CHARLES A, ORR, Colonel, R. E.,

Secrelary to Governments

To Superintending Fnglneers; . | '
.ss Major R, B. Kennedy. L )
To the Chict Engineer for Irrigation.]

 Est . G, Shukers
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