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March 26, 1914.

I5-ft. stations were set, it was found necessary to start
A new level of stakes about two feet lower than the first
Set, as the ground was found to be falling slightly in the
elzeftlon of C. It was also found necessary, after this
toe of stations had been set for about six ht}ndred feet,
Me;alSe the balance o_f the distance to a higher level.
. Surement was carried from one level to anothex: by
1€ a fine plumb-bob protected by a canvas wind shield.
€ Plumbing arrangement, Plate 11.
X he method of measurement was as follows: Hub
Pla’t ng the initial point, was set in concrete deeply
. J0ted in the ground as a safeguard against
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From C to E a great deal of steep and irregular
ground was encountered, and on account of the small
distance measured each time, and of the frequent uses
of the plumb-bob as well as the winds, it was decided
that no horizontal measurements should be taken. Some
of the ground was as steep as 1 to 114, and it would not
have been practicable to have shielded the plumb line
each time a measurement was taken. Slope measure-
ments were taken in all cases, careful levels were taken
over the stations and the horizontal measurements calcu-
lated.  (See sample of notes, Fig. 13.) Wherever it was

;?ralt):;]ng shiftfed, and a fine tack.wi.th a I o
e across its face was made to mdl?ate
) dlnage. The first set of }evel; stations
ol f;leasured after two transit points had
the.. filfen on the- hea<.i qf each stake, ar3d
Order Jt‘)}:ned by a pencil line. This was in
whi. ~at the transit need not be used
the ‘:rme{isurlng was being done, so that
ansitman could keep notes cavefully
Watch the work. With the zero end
Place; rod at the starting point, a tack was
iStan In the first station so that the 15-ft.
SCI,atcl‘i‘i?_Would come upon its head, a fine
" In the form of a sharp arrow was
Poc on the tack with a small blade of a
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PLUMBING ATTAGHMENT

PLATE IL

3

thy ¢t knife, and this was checked to see -
Coincid(:a,dI S-f-t : graduatfon on the rod exactly
AVoiq WIEh the point of the arrow on the tack. To
tack. onfusion, no two marks were made on the same
of stak rod was then moyed aheafi to the secc?nd pair
eaSur:dS’ and so on until a portion of the line was
thec: but in no case was this distance too great to
Were | ed three times the same day. Measurements
enq €corded by the transitman. The man at the zero
eng € rod was then moved to the front end, the front
fneaSure being moved back to take the rear end, and t}xe
anc ment checked carefully through. If any dis-
anq boti; Was found, the recorder took one end of the rod
diﬁferen rodmen jointly took the other end. *When any
€es were found, new tacks were used to receive

Mman

possible with some little grading to get two or more
stations on the same slope, this was done. This simplified
calculations, also reduced liability of error. On some
slopes that were somewhat uniform, by a little grading
it was possible to get as many as five or six stations on
the same slope. The tops of these stakes were carefully
lined in to the uniform slope by using a level and target
rod. Wherever a change was made from one slope to
another, the station where the change took place was
called a ‘‘change,’’ and this was written on the stake so
that when levels were taken for the calculation of the
horizontal measurements, the respective elevations of the
changes only were required. The measured chainage of
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By AGTUAL MEASUREMENT 5516908
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mea::i"?tches_ After a chainage was decided upon, the
bag " "& rod was again checked into the standard go-ft.
Wren c;"lnd if found to be correct, the chainage previously

Af UPon was allowed to stand.
far as ter a.final measurement had been agreed upon as
ing at Ub C, a triangulation base was laid off south of,
thig - 90 degrees to the centre. line from hub X, and

-fr(’rnwas- Carefully measured—y359.270 feet in length, and
':‘gainsna“g‘llation X-C was found to be 1639.115 as

]

ang;1;339-110 measured with the measuring rod. See

10n chart, Plate 12.

this portion of the bridge length was 1421.790 feet, as
compared with 1421.805 feet which was computed from
triangulation.

From E to F, the distance measured with the
measuring rod was 547.834 feet, compared with 547.740
feet from triangulation. The west end of the work which
was in the direction of X-W, was measured and tri-
angulated in a similar way to the way in which the east
end was done, the only difference being that point W
was not visible from either X or 4, and for this reason,
a secondary base line had to be established by triangula




