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miasonry wvill cost slightly less than thc iroin, becatise the
estimate of the latter can be made quiteaiccurately, wvhereas
the actual expenditture incident to river niasonry construc-
tion ivili ustially 1e in excess of preliminary est imates un-
less made with great judgmient, especially in deep rivers of
uficertain bottoins.

ARTICLE 22.-RII)Gi! IUMINS
The most suitable design for an abuitnient will depend

on the gr<)und configuration, the position of the face of
the abutmnent relatively ta running wva.er liable ta scour,
and ta the arnaunt of earth filling avpailab)le-the varions
types in use are showvn in Fig. 47. Of these, the tower
abutm ent is alwvays the cheapest, but can be used only
wvhen the embankinent mnay be made ail arotund it, an
dry ground ; the filling at the sides. and front should be
carefully made so as flot ta endanger its stability, practi-
cally it is used in twvo cases : First-Often as an abutmient
ta an iron viaduct, wvith an adjacent hecavy cutting and no
streain ta interfere wvith the foot af the slopes; and second,
wvhen a ravine is partly filled by a necessarily heavy cut-
ting; l)ut no borrow is convenient ta complete the
remainder, and an iran spartnimust be., used ta bridge an
insignificant stream.

The IlT" abuitment consists practically of a pier ta
carry the bridge span, and a niasonry approach ta carry
the track onto the bridge. The objections ta the Il T"
abutment are, that the masonry is darnaged by vibration
from the trains, and that the front cannet wvei bc pro-
tected from river scour. The first objection is met by
designing the stem af the "lT " ta be filled wvith twvo feet
ai rock ballast, ta take ni) vibration ; but the abutnient
niuist be kept îvell back from the banik of a streain Hable
to scour. The cost af a "lT " abutnment is less thian any
other (except the tower), wlhen the conditions are favor-
able. These conditions are, thai it is ta carry a deck
truss, and that the stem af the abutmient is stepped into
an ascending hilîside, thcreby lessenting the quantity of
masonry in it considerably. Se Plate XII, Fig. 46.
Essential advantages ai titis abutrnent are that it is prac-
tically in stable equilibrium frorn earth thrusts as the earth
slupes run arouind the sleni, and that wvater cannat ladge
behind it. For throtigl trusses needing wide piers, a
-"T" abutnient is flot especially economical, unless the
savrng on the hilîside steps is considerable. The rniasonry
for the pier should be first or second-class bridge niasonry,
but the interior af the stem inay be af heavy rubble, with
a cut facing, thus reducing the cast of the abutînent ta an
average price of $8 ta $10 per cubic yard.

The "l U " abutmient is similar ta a "lT," except that
the stenm is split into two parts and separated until con-
siderable filling can be placed betveen the twa parts.
For deck spans up ta 25 ct in height and through sparts
up ta about 3o feet in height, the niasonry in this abut-
nient is less than in a "lT " abutment, but above this
hiei ght the quanlities increase very rapidly awing to the
increased lateral dimensions of the wings, which arc
designed as level retaining walis. The class of niasonry
necessary, however, is superiar in the *%vings ta that ai the
masonry in the stem of the "lT" abutmient, and the
average cost of niasanry -%vill range fram $i ta $2 per
cubic yard mare, or, say, $9 to $12 per cubic yard, sa
that it is very se'dom leibs expensive ta build titan the
"lT " abutrr.ent, but it is very much used, owing ta an
impression that the wings are not affected by the train
vibration. It nmust bc kept wvel back ftomn a scouring
stream, and t1w, toc af the siope iii bath of these
classes cf abutnients shauld be protccted by rip-rap,
if there is any running water. Another serious objection

ta a Il U " abtment is that it is liable ta lodge wvater
between the wvings. Thtis should always be provided for
by wvcep hales. Whether this abutment is cheaper titan a
%ving abutnment wvili depend on the allovable slape of the
earth, and also on the econonîy that cati, bc effected by
stepping the ivings inta the hîliside, sec Fig. 48. Sornie
engineers econoînize masonry in the stemns ai "lT " and
wvings ai Il i " abîîtients by introducing semi-circular
arches afio îat. ta 2o it. span, just back of the pier-partion
of the abutnsents

The wving abutment is ustially uised wvhec the ground
is level behind the abutnient, and where the face is close ta

rmning ivater liable ta scaur, in wvhich case the Wvings are
flared back about 300 Sa as ta prevent any contraction af
the wvaterway. This abutment presents a neat appearaxice,
and the backing nîay be made of rubble masanry, thus
reducing the cost af the whaole ta about the price ai "IT'

plate -X11f

abutnient mnasonry, L., $8 ta $îo per cubic yard, but it
bas several objectionable features : if the foundatian below
footings is deep, ta good battom, the quantity af masanry in
the faundation is excessive. See table XV. (C). And
also, its design as a level retaining ivaîl is ahîvays a ques-

.tion ai more or less doubt. The ordînary rule of the width
at base, being Tý- of the lieight + the front batter, is satis-
factory if the filling behînd is of average quality, but if
made ai heavy wvet slippery dlay, the structure may be in
danger. Again, in designing the foundation it is necessary
ta know that it wvill always re.ceive support in front or else
the rule of ,4e must be carried down ta the faundation bed.
For these reasans, an abutment rv.ith a straight back and
only a tapering ta the wings is preferable to one with


