W SLUB

Wir fiihren Wissen.

45 THE CIVIL ENGINEER AND ARCHITECT’S JOURNAL.

opening onee be formed, the scour was auch that the embankment
speedily melted away, _ 3 ¥

The principsl rivers crossed by the railway m the I":-Frhuddﬁ:i-' alley
from Bhere to Bagra, a distance of 100 miles, were the Towah, Gungal,
Matchoek, Karles Matchock, and the Suktha or Chota Towah, besides
the Sconce Jamnee, Hurda, and other nullahs. The greatest flood
known for ten or fourteen years, or according to mative repork for
thirty years, ocourred in 1864, when, on the 15th of Aungust, the river
Towah rose 47 feet ina fow hours; and it wag cstimated that the
velocity at the surface was 16,568 feat per second, the fall 4.25 feet per
mile, and the discharge 976,629 cubic feet per minute, It had been
asserted that the flood of 1564 was an unusual ome, but that of
1865 was of a]similar character; while the flood of 1866 exceeded its
predecossore, both in force and magnitude, The next important river
the Gungal, the highest known flecd in which took place on the 22nd
of July, 1864, when with o fll of 3 feet per mile, the mean veloeity
from ealeulation being 166.14 inches per second, the discharge amnmutrlad
to0 732,123 cubio fect per minute. Two subsequent floods eeeurred in
this river on the 5th and the 29th of August, 1566, and then, tha fall
being as before 3 foet per mile, the mean velocities were found to be from
ohservation 153.68 and 110,22 inches per sceond respectively, the
relative discharges being 477,820 and 1084 04 cubie feet per eccond.
Some idea of the force of the current in Indian rivers on such oceasions
might he gathered from the fact, that ina comparatively small river,
30 feet plate-ginlers had been carried T miles down gtream 3 while, in
1560, masscs af magonry 1.-.-1_-5::'r='11|;__r 1300 tons and 1000 tons- had been
washed pway from two of the piers of the Townh Viaduet, without a
single stone being recovered, Pt

In conelusion. the author expressed the opinion that, in Lridging
rivers of the deseription referred to, in the first place, --.:iulc; EPANS Wors
indispengable s for the current was 80 gwiflt, and tho rise of water so
rapid, after a heavy fall of rain, that any contraction of the waterway
caused o dangerous scour and backing up. Secondly, he thought that
the next in importance to having as few piers as possible, was the
necessity of giving them the preatest strength, by building them of
aalid block in course, set in cement. Thirdly, that the face of the cut-
waters of piers should always be tocl-dressed to reduce the friction,
the * bueh " frequently left on forming an ebstruction, And, fourthly,
that when rubble backing was used, care ghould be taken in z:'-ll.‘.*i]:ﬁ'.'}l.d'l.l!:’._""
work, to finish off below high-water level with a bed of solid block in
course, a3 otherwise the water would penetrate the work, and speedily
blow up the pier. :

Feanvary, 1868-—~The Paper read was ! On ghe Supporting Pioer
of Pilez; on the Pneumatic Froccss for Driving Iron Celumns, ad
practised in America,” by Mr. W. J. MeAlpine, M, Inst. C.E, (of
New York ) o

The first part of thiz communieation related principally to the
experience gained in driving six thousand five hundred and thirty-nine
piles, an average depth of 32 feet, for the foundation of the Govern-
ment {fraving Dock at Brooklyn, NJX., when the support was mainly
derived from the adhesion of the matecial into which the pilea were
driven, and elightly from their sectional area, The piles were in rows
9} feet apart, and at transverse distances of 3 fecet, all from centre to
centre ; intermediate piles of tough second growth ocak being frequently
employed, The main piles were chielly round spruce spars, vVery
gtraight, from 25 feet to 456 foet long, and not less than 7 inches in
Jiametor ot the =maller end, and on an average 14 inches in diameter
at the larger end.  Froma record kept during the progreas of the worl,
it was ascertained that it teok two and one-third blows to drive each
foot of pile, and that the distance moved uniformly diminished from
the firet to the last blow, ranging from & inches at the beginning to no
movement at the end, the avernge distance moved by the last five
blowa being 1 inch., A considerable number of the piles were driven
by & Nasmyth steam piling machine, with n ram of & tons, ond o stroke,
or fall, of 3 feet, and making from sixty to cighty strokes per minute,
The other machines were generally operated by slenm power, Eiving
an averare of a blow per minute @ but accasionally the hammers were
hoisted by manual and horse power.  The rams in the latter machines
were of cast-iron, swelled out at the bottom to concentrate the weight
at that point, and weighed about 2200 1bs. each, though eome were
uzed of 1500 1bs,; the fall being 30 feot, It was obeerved thet the
heaviest ram, when striking blows of the samo eliecl ps lighter ones,
did the least injury either to the head of the pile ot to the protecting
iron ring, and this injury was still less with the Nasmyth hammer. Tt
was also found that no ndvantage was gained by the fall of the ram
being more than 40 feet, as the frietion on the ways then prevented
any inerensed velocity to the ram when falling from a greater heght,
With the Nasmyth hammer, piles were driven 35 feet in seven minutes,
while with the other machines similar piles required one hour or more,
to drive them the same distaneco,

Experiments were made at different times to pscertain the weight
which the piles would sustain,  For this purpose a long lever of oalk
timber was employed, with which a number of the foundation and
coffar dam piles of nenrly the same gize, and driven under exactly
similar conditionz, were withdrawn, It was thus ascertained that a
weight of 125 tons was required to move a pile, driven 33 feet into the
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earth, to the point of ultimate resistance, with a ram weighing 1 tom,
and falling 30 feot at the last blow. These trial piles averaged 12
inches in diameter in the middle. From a number of other experi-
ments, it was believed that the extreme supporling power of the pile,
due to its frictional surface was 100 tons, or 1 ton per superficial foot
of the ares of its ciroumference. From an analysis of the experiments,
the following general laws seemed to have prevailed in thess cnses :—
1st. That the effect of lengthening the fall of the ram was to increase
the sustaining power of the pile in the ratio of the square root of the
fall. 2nd. That by sdding to the weight of the ram, the sustaining
power of the pile was inereaged by 0.7 to 0.9 of the amount due to the
ratio of the augmented weight o the ram. 3rd. That a pile driven by
a ram weighing 1 ton and falling 30 feet, wonld sustain an extrema
weight of 100 tons. The formula based upon these data, as applicable
to rams weighing from 1000 Ibs, to 3000 lbs., falling from 20 feet to
30 feat, was X = 80 (W 4 0.228,/ F — 1%, in which X was the sup-
porting power of a pile driven by the ram W, falling a distanee F ; X
and W being in tons, and F in feet, The author was of opinion that
under the most favourable ciroumstances, the pile should not be loaded
with more than one-third of the result given by this formula; and
when there was any danger of a future disturbance of the material
around the ptle, or when there was any vibration in the structure
which might be communicated to the piles, the load imposed should
not exceed one-tenth,

The bearing support due to the scctionel area of the pile had not
boen considered in the preceding inguiry; but numerous experinents
had been made, which gave results of from & tons to 10 tons per square
foot,

The island occupied by the city of New York wos separited from
the mainland by a navigable tidal estuary, called the Harlem Hiver,
and this wae spanned by several bridges, In reconstructing the bridge
forming the continuation of the Third Avenue, it was decided to make
a pivot draw in the centre ; and, with a view of creating the least pos-
eihle obetruction to the current, the draw pier was composed of one
central and ten cireumsoribing iron columns, each 6 feet in diameter
and 80 feet in height, the water in the middle of the river being 20 feet
deep, Careful experiments upon the supporting power derived from
the frictional surface of these columns, when sunk from 20 feet to 30
feet in moderatoly fine material, had led the author to adopt a en-affi-
cient of half a ton per superficial foot of the exterior surface. These
piles were sunk by the pneumatic process (both plenum and vacuum),
and the method of sinking them was next deseribed in minute detail,
as well as the apparatus and means taken to ascertain their sustaiming
power, Although the latersl suppert, ns determined by the experi-
ments, in addition to that which would be derived from & base of 6 feet
in dinmeter, showed that it would be ample for that place; yet, in
view of subsequent operations, the impertance of devising a method of
inereasing even the large base due to the size of the column offered
advantages too great to be neglected, and various methods of accom-
plishing this result were proposed. The one adopted was as follows:
It had already heen decided to fill the columne with concrete, and it was
naturally suppested to extend this masonry below the bottom as decp
as men could work in the water, and also to undermine the adjacent
garth, as far as precticable, and to extend the concrete into the space.
This was done in sections of about 2 feet in width, and when the ring
had been completed, it waz found that the column was virtually
extended, and that the water would readily sink under pressure to
a lovel with the bottom of the conerete, so that the sand within it was
"."lFi]_T removed, and the L filled with coneretn to a ':].!.']'Il.]l E‘L"IH."!'I'.-”}"
of 4 fect, or more:  Contrary to Istatements oceasionolly mads, 1t was
found that the coment sot with far greater rapidity under pneumatie
pressure than in the ordinary atmosphere.

The experience gained, and the reflections resulting from the opera-
tiong at the Harlem Bridge proved, among other things, the rapidity,
fagility, and eeconomy of jdriving irom columns of large size, “under
favourable circumstances. The extracts from the suthor's journal
showed, that the last eolumms were driven from 106 fect to 20 feetin
from three to six days, in sand and porous material, free from obstrug-
tions. The ceonomy of this work was indicated by tho #mall force
cmployed at Harlem, which was twelve men, all told, in¢luding the
engine drivers, stevedores, and foreman,  Their agerezate wages, and
the expenss of fuel, did not exceed £6 per day. The gost of the planot
waz under £1500. The metal in the eolumn, is but 1] inch thick,
which was quite sufficient, would have been in Nuw York £13 per
lineal foot of the column. It was remarked that at Harlem the officers
and workmen experienced nmeither temporary nor. permanent ill-effects
from a progsure of two-nnd-n-half :I.".|||||-'\-|||'.-..' g, It was bolisved that
eylinder piles m.-;_.-if. be driven to groat di r.l‘.||:i, through extrasrdinary
ohatneles, such as rocks, logs, and sunken wvesscls, without serious loss
of time, or ot much cost ; and that they would penetrate quicksand, which
was s0 troublesome by all other methods, with unusual facility, Agein
the columns might be regulated in their descent, and be” suddenly
arrested utl any precige point, at the will of the director, by means of 8
pneumatic reservoir. Lhuas, the descent was commenced at first slowls
the velocity gradually increasing until the movement became dange-
rous, when it was instantly stopped. o some cases the piles could
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