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Proceedings of the Madras Government, Public Works Department,
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] ; No. 4924. Read the following Circular letter from Captain G. T. SKIPWITH, RE,

‘ Assistant Secretary to the Government of India, Public Works Department,

(Civil Works—Miscellaneous,) to the Governments of Madras and Bombay,

in the Public Works Department, General, Irrigation, and Railway Branches ;

the Governments of Bengal, North-Western Provinces and Punjab, in the

Public Works Department, General and Irrigation Branches ; the Chief Com-

missioners of Oudh, Central Provinces, British Burmah, Mysore and Coorg,

and Assam ; the Resident at Hyderabad ; the Agents of the Governor-Genera}

A ‘ f for Central India and Rajpootana; the Superintendent of Port Blair, ang

f Chief Commissioner, Andaman and Nicobar Islands ; the Inspector-General

of Military Works ; the Director of State Railways ; the Consulting Engineers

to the Government of India for Guaranteed Railways, Calcutta, Lahore and

. Lucknow, dated Fort William, 23rd April 1875, No. 31 P, W.—

I ax directed to forward, for general information, the accompanying COpy of a

_ printed memorandum, dated the 17th May 1873, by Mr. H. Leonard, M.L,C.E.,

: late Officiating Chief Engineer, Bengal, contairing an account of the results of certain

experiments undertaken for ascertaining the strength of ordinary briek—work, and of

the weights which may safely be placed upon foundations on the ordinary alluyia] 80i]
of Bengal.

Weisnr ox FounpaTions or Buirpiwes.

”” ; - APPENDIX A.
[ |
3

Troven few, if any, of our buildings in Bengal have fallen, many of them cracked, some of
them badly. On commencing several new buildirgs in Calcutta Jast year we naturally consjqe, od
the question, whether we could do any thing to prevent bad cracks and settlements,
both settlements and cracking seemed to be the compression of the soil under the buildin g3, and
taking this view of it, the question arose, what is & sa ‘e weight to put on this Bengal alluvia’l goil
without caueing serious disturbance of it ? Findin'_): nothing at all reliable on the subject, v
- decided on making a small series of experiments at ‘Akra, where facilitios were available o ;e&:
st hand. .

"% . 2. Series No. 1 gives the result of the trials made. The scale on which they were magsq w
* mot & mere toy scale, the piers of masonry dealt with were such a8 might be used op rea] worﬁks
and though the results may not be an infallible guids, they certainly do give definite jnf ormation |
* they show, beyond doubt, that, with a weight of one ton to the square foot, the COMPression nf,
i the earth is very small, in fact what might be due fo disturbance of the surface in openin ﬂ:
. foundations; while with two tons to the foot, sinking is decided, quite enough to cause hag °r§ k:
. If one part of a building were built with a load of ons ton to the foot, and other parts with 4 12 .
" of two tons to the foot, the building would certainly crack, and it other parts were built Withad
. weight of three tons to the foot, thers would be very bad cracks. &

‘ 3. I consider that safe conclusions to draw frem the resulis of the experiments are theg

- If it bo desired to provide agninst sinking of the whoe structure, the weight per foot o >
whatever may be the depth at which the foundation is Inid, should not be more thap
square foot ; and that, if unequal sinking cracks are to e provided against, the weight on g]]

- of the foundations should be equal Per square foot ; unless that the most heavily loadeq poft":r‘ca
+ oarries less than one ton per square foot ; with this weight, and, of course, with lighter weights iom
. perceptible compression takes place, and hence no unequal settlement would occyr from ~uneq"::;
. loading, ‘ ‘ ‘
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Proceedings of the Madras Government, Public Works Department,

18th June 1875.
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uclosure to Circular No. 31, pulle T orks.
—
LppENDI® &
} Thoush, ¢ WEIGAT ON For:.\'mrio.\'s oF BriLDINGS
=] ow .

» if any, of our buildings in Benzal have fallen, M y f them cracked,
ow building® iy Calcutta Jast yeals ¥©
event bad racks and

1
Of t
- Batury)) hem badly. © )
. On commencioS seve

Settl ¥ COng.ll
e sider
es‘:;eﬂts. Tll:‘l the question, whether ¥
"’eioll Under the ;:a.“se of Loth sottlements and racking €€
L n°tiilt 1 put on l}“ldm'a'“- and takind this view of it, the questio® arose, t is a saie
at g 02 at all rq.t iis Bengal alluvial soil without causing s€r0 Jisturbanc® of it? Finding
13, where f‘able on the subject; W€ Jecided 08 making @ small series of experimentb
aciliti
cilities were available of pear 8b hagd-
which they Were

grials made..

‘Mg < Series X

on (Tl:ar&q Dotsa‘::;l gives the result of the _
deﬁni work, and re toy scale, the piers of masanry.dealt': with “ ere SUC 3 .
foo 8 inf‘)rmat' though the results may not n mfn.lhble gfude, hey certainly do give
\ of t,ht ¢ compr !09 ; they show. beyond doubts that, with 8 We18 ‘t of one t0 to tl:xe square
quit ® Surface _emon of the carth i3 very smats in facts what m1g e duf: t.o dlSturb'ance
¢ enoygt, 1n opening the foundations s while with tWo tons the foot, sinking 18 decided,
Lo theof to cause bad cracks: f one Par { a buildiog were built with aloa of one
uly o oot, and other parts with 2 Joad of ton! he fools qilding would cer-
1 with weight of three ton® the foot, there

Wwo a’ck, ot
ulg and if other parts were buil

. Q
very bad cracks.

3

. Leonsi '

f?:se, f;:: Ill)s‘der 'th“t safe conclusions to dra from the results of

oy on the eae desired to provide against sinking © the whole st uct_%we, the weight P

Ao © thag rth, whatever may pe the depth at W the foundation is laid, hould nob be

Satost, g, one ton per square foot; pd that, if u qual sinking cruacks 8ré be provided
A% the me weight on all parts of the foundations ® 4 be equal r squaré foot; unless

carries 1es than one ton per nare foobs with this
tible compression takes place, &L

Weig 08 .

gh, and t heavily loaded portion
R € 1o u; of course, with lighter weights: »

equal settlement would o¢ !

.
TR . DepTH AT waica FoU? s M LAID. )
ona . Ih - . e
1w e next point for experiment was,—ab what depth ig the soil best fit for building
—that is, just below the usually dis-

¥ o

£ ks F
o L3 iy SRV B
i St G AT T8N

TN e ey IR

A\ BERIAE DY s 1y e

e 2

:u:_(’ed sggéd trials made at depths of two feet six inches .

Soflfferent ’t }at four feet. where the true ist bed ; 8t ezght feet, where

‘. , though not betteTs soil ¥ where the soil was web and
din the three paragraphs

Al
a
bove through this series the effe

Were kent in vi . .
pt in view. Series No- 1 gives also ;
f these trials are not so clear

3. -
af they ::‘? conglusions which may be Jrawn from the results ©
av in the case of the weight o8 foundation but it 13 evident that shallow foundations
affected BY climatic ;nfluence, 33 heavy rail caused the
face t0 sink considerably. Again

et .
fnasOnlr‘; ]d.‘“advantage of being
11 appearsa':;l at a depth of t¥0 feet
103e lajg atlat foundations laid at depth of eleven cct below
depths of four foet and eight feet. is is diffcult t0 explain. It may be that
eleven foet, the bottom, relieved of such a

en
the £, .
oundations are opencd t0 & depth of
ptibly, and the first effect of weight-

: weiw}
N > 14 of
e [ <
arth, “ blows up” 3 Jittle, though hardly perce
rigiual state, and that, when thus pressed

e §
S ig
to .
force this blown-up surface dowo to its ©

six inches pelow
the surface sink more than

*
-



(2) | |

down to what it was before the earth was removed from it, it may bear pressure as well as
the earth at smaller depths. The conclusions which I am inclined to draw from the experi-
ments are these :—The foundations of important buillings should be laid so deep that they
cannot be affected by climate. The ground, if undisturbed, is as good at a depth four feet o
below the surface as it is at greater depths, and it is about the same up to eight feet deep.
I would lay it down as a rule that in undisturbed alluvial soil, foundations of important

buillings should not be laid ata less depth than four feet, nor at a dreater depth than

six feet,
STRENGTH OF SPREAD FOUNDATIONS.
6. Having settled on one ton to the square foot as the weight to be carried on the

soil, it became necessary to spread out the foundations a good deal to get the area required,
and then the question arose, at what angle should they spread, or what depth of masonry

should there be at the weakest point 2 Some sections of foundations which I saw seemed to
me to be too weak. In order to help to settle the question I had the experiments No. 2
series made ; the result may be practically stated thus,—for a pressure of one ton to the
foot, on Bengal soil, the thickness at the toe of the slope should .not be less thau one foot
six inches (see record of experiments), and the stepping at an angle of not more than 45° I
take one foot six inches because with a thickness of nine inches the projections broke off, )
as shown in the sketch in the record of experiments ; while with athickness of one foot - —
nine inches, no symptoms of weakness showed ‘even when the work was fresh. With good PR ‘:Q
masonry, of mortar, which will set in damp or wet, I feel certain that the dimensioqs‘ 4
given above are enough, but with bad masonry,—bad from whatever cause —considerably”

more strength should be given.

.

i

%

7. I think it likely that this question of ‘footings bfre‘aking off has not been 'sufﬁcent.ly
\ y looking at the sketch in . ;

attended to; the result of such an occurrence can be seen b
at is, the width

experiment ‘.\_To. 1 of this series, where, insteal of an area of t\\felvg feet, th L.
of the footing, by two feet long, to rest on, the area is reduced by the outer sides breaking = <kt
off to less than balf, thatus, to the width between the cracks, by two feet; and instead of a
» weight of one ton per'foot on the foundation soil, we should have a weight of over two tons,
' e width.

which means a subsidence of two or three inches, and cracks of probably the sam

1. LEONARD, M. L. C. E,
0fg. Chief Engineer, Bengal.

&

The 17th May 1873. . “
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Circvrar No. 31 Punuic Works. ( .
i
GOVERNMENT OF INDIA R ‘
« (C T
PUBLIC WORKS DEPARTMENT s
¥ ;
CIVIL WORKS. : < % ;
¢ Miscellaneous, B
‘ 4 h
) A
,
. 1
To | . § A i !
Tae COVERNMENTS OF MADRAS AND BowmBAY, IN THE PUBLIC WORKS DEPARTMENT ;
GENERAL, IRRIGATION AND RATLWAY BRANCHES. ! o( > .
TaE GOVERNMENTS OF BENGAL, NORTH WEeSTERN PROVINCES AND PUNJAB, IN THE ,’ ’
PUBLIC WORKS DEPARTMENT, GENERAL AND IRRIGATION BRANCHES. ;
Tug CaieF COMMISSIONERS OF OUDH, CENTRAL PROVINCES, BRITISH Buryag, - < - ﬁ 3
MyYSORE AND COORG, AND ASSAM. e - 2
TaE RESIDENT AT HYDERABAD. 4 ' ;
THE AGENTS OF THE GOVERNOR GENERAL FOR CENTRAL INDIA AND” RAJPOOTANA, . L
TEE SUPERINTENDENT OF POR® BLAIR, AND CHIEF COMMISSIONER, ANDAMAN AND e7 i ;
NICOBAR ISLANDS. y
THE INSPECTOR (GGENERAL OF MILITARY WORKS. A ~
' *
TrE DiRECTOR OF STATE RAILWAYS. -~ )
Trg CoNSULTING ENGINEERS TO THE GOVERNMENT OF | INDIA FOR GUARANTEED J
RAILWAYS, CALCUTTA, LAHORE AND LuckNow. Y S
P R .
e o .
. V4 & : {
" o “ 7
w ‘ ‘  J 4
MR o Forr WiLLIA, APRIL 23, 1875. :
A YW _' B ' ’ Ve _’, . 1
1%
Sir, g L
I am directed to forward for general Informatlon, the accompany- -

ing copy of a printed Memorandum, dated the A7th May 1873, by
Mzr. TL Leonard, M. L, C. E., late Officiating Chief Eno-meer, Bengal, contain- \ .
ing an account of the results of eertain experiments undertaken for ascertaining

the strength of ordinary brick-work, and of the Wel”'htb which“may safely be

placed upon foundations on the ordinary alluvial soil o/f,BenO‘alﬁJ

s
B ‘."
,:'o

I have the hong‘ur to be, p

Siz,- -
{

/'
Your most obedlent Servant,

A&s‘becy/ to-the Govt. of India.
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