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f’ther Quantities, distances, and elevations needed in prepar-
g plans and in the execution of the work.
SiderThe simplest type of bridge or culveli't that will be con-
Spansed her'e is the wooden plank floor b_rldge for very short
5 cer.t P Th}S ‘may be stren.gthened for increased spans, up
ik ain ]1m1tsf by su;_)portmg the 'ﬂoor ppon.logs or sawed
Verts TS_- The life of timber, espec1a.l‘ly in bridges and cul-
USua,f] ls.é}t best on.Iy a few years, in some cases ten, but
Years Y, In the ﬁ_oonng gt least., it is not more th'an three
the iiab"I_‘he price o.f timber is 'con§tantly advancing, -and
roken 1111ty f)f accidents from. mlsp}gced, w.or.n-out, .or
Of they ol fillk 1s very ,great._ While a timber b.rldge admits
cQuraretl-cal des1_gn,' there is no real neeq for its use to be
: ged, and it is ‘the purpose of this article to deal
statnti:};pes of construction of a more permanent and sub-
. Nature, such as concrete and steel. -
or CB:;Z Sim_plest form of concrete construction for b.ridges
Tts is the concrete floor or slab, corresponding to
Wooden plank floor mentioned above.- The concrete slab
miay aiesoused for greater spans than.the Plaﬂk floor, anq it
C°ncrete gJe strengthened for greater spans by.constrm.:tm.g
e kng >€ams beneath the floor to support it. * - This is
'Wn as the “T-beam’ type of construction.

€

ed E hese types of concrete construction may be strengthen-
Wire clote}: by placing steel rods, expanded metal, or woven-
the Ottomnear the bottom of the slab, and steel rOfis near
Stee] Peinfos of the beams. ‘ The advantages Of. using the
concrrcement are t.hat it hfas a greater tensile strength

€te and that its location in the lower part of the

Ncret
ig load:dSIab or beam brings it into tension when the beam
S e (Fig. 2a.) Moreover the compressive strength
NCrete i :

e steep S 8reater than its tensile strength, and therefore
Whicp Strengthens that part of the concrete structure
firg S Subject to tensile stresses and is most liable to fail

oS

it p(')l;lslizl method. is therefore more economical and makes
of Cost t}? to bridge greater spans, within practical limits
’ a0 can be done with plain concrete alone.
in the ioappli(:ation of the concrete slab is to be found first
Ostruction of box culverts. (Pl V., Fig. 2.)

Road J((r ace

2b
Th
€ b
box Wit 00x Culvert gets its name from its similarity to a
c011‘31'et- Pen ends, It has a floor, which may be of plain

€
Tein "Va.l(l)Sr :tlay be paved with stone. .The two sides and
W forg 't the two ends may be of plain concrete or
s be wltl} Steel, but the cover and parapets should al-
Teinforced concrete.

Dl € Ske "
o tch shown in Fig. 3a is made from a’working

" Opep: TeDar
- Penip ; f:d f?r a concrete box culvert, which has an
of This ‘tyDEt Wide by 2 feet high.
Cong:,. *Pe of g 1 : P
gy Nlitig, f construction is practical under the majority

.Or Spans up to about 8 feet, which, as a
* 19Tms a large percentagé of all the culverts
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needed. Conditions may occur where it'will be practicable to
apply the box type, ‘with some modifications, to greater
spans than those mentioned, such as where the foundation
is soft or liable to much erosion from swift currents. The
floor may then be reinforced with steel, so that it will have
greater strength to act as a beam to 'distribute the load
over a greater area. It may also be extended back of the
side walls to act-as a footing. With suitable ‘‘cut-off’’ walls
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Fig. 3a.—Plan for a Concrete Box Culvert.

to jprevent currents of water from running beneath this
floor, thé foundation will be well protected from erosion.
Under such conditions this modified type, with further
modifications in the cover, which will be discussed later on,
may be practical for spamns up to 20 or 3o feet. Figure 2a
illustrates the principle under discussion. Here the rein-

forced concrete floor serves the same purpose as the logs,

but the result is more permanent.

The length of the spans over which reinforced concrete
slabs may be built within the limits of practicability and
safety depends much wupon the loads to be carried. The
depth and amount of fill over the culvert, which may dis-
tribute the effect of the concentrated load, is also an im-
portant factor.

On main roads, where concentrated loads, such as road
rollers or traction engines, are to be provided for and the
depth of fill over the culvert is sufficient only to provide a
cushion of earth from 1 to 2 feet in depth, the concrete slab
is practical for spans up to about 10 or 12 feet, while for
greater spans than this, under these conditions, other types

.better adapted to the longer spans should be used.

{Under conditions of less severe ioading the spans for
the slab may be increased up to 16 or possibly 20 feet, but
it does not seem advisable to use them for these greater
spans in view of the possibilities of a nominal future
growth, of traffic requirements. ;

In some localities conditions may be favorable for build-
ing the footings and side walls of quarried or suitable field
stone laid in cement mortar. - While these will not prove
more satisfactory than good concrete, it may be a matter of
economy to do this, because - of the saving in expense in -
crushing the. stone for concrete. - The reinforced concrete

“slab may be built quite as well upon such walls.

There are also many cases where masoary walls are
already built, but have a poor wooden floor for the bridge.

‘ These floors may be replaced with a substantial reinforced

concrete slab, which will be permanent.

Traffic should not be allowed directly on the concrete
surface of the slab. Consequently it may be necessary to
take off the top of the masonry abutments; so that the slab



