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HIGHWAY BRIDGES AND CULVERTS.

grow'l;hf: question of municipal highw.ay bridges and culverts
e In importance concurrently with the.mcreas‘e:d atten-
e ngEn to tl}e matter of Igo‘.Od roads ; .m fact it 15 the
r°ad(i) these h'1ghw‘ay accessories the.xt brings the cost of
While gllprovement h}gher .1n <?ne 1-.ocaht}.r thar? another, an'd
ciDaliti. Ought and discussion is belpg g‘l.VGI.l, in many r¥1un1-
e a-es’ to good Toa-q construction, it 1s an established

Dan;ins recently exemplified by the many dlsas-ters accom-
& the spring freshets, that there is a dire need for

8ene i 2 -
fal improvement in small bridges and culverts.

A recent bulletin issued by the Office of Good Roads,
Wilo.l,e by tCh'as. H: Hoyt and William H. Burr, tal<fes up the
Cise mqueS“On of highway bridges and culverts in a con-
Dracticannel.'. ~Some abs‘tra‘cts are presen.ted herewith. .A
juriouse Which has been in vogue and which has had an in-
is the meﬁect, esp_ec1.al-ly m-the design of .hlghway bridges,
Withy, EthO_d of inviting bids upon the bidder’s own plans

having a competent and disinterested engineer to
Stee] n the designs submitted. The total weight of the
gocq SI:d the amount of shop work necessary to make
S ’e By connections determine largely the .real as well
e cor?tCOnom]Cal cost of the bridge. The desire to secure
0 makeract ‘enCPHrages the effort., und'er such conditions,
Tact 1o the design light enough in weight to get the con-
Itg Oadgafdless of whether the bridge is designed to carry

With a fair factor of safety.

Dasg upo

ec?tl‘lll a third matter which also has had an injurious
Woide I?On the design of bridges, and which sho‘ﬂfi.be
the 1,54 In all cases, is the determination of those acquiring
een g 8¢ not to pay more than a fixed amount, which ‘has
Su €Cided in advance, without sufficient information,
e:tsi reliable engineering inspection, preliminary [?lans,

the gy, ates.  The plan to be observed should consist of

0W1ng steps :—

(1 : i
i ) The services of a capable bridge engineer should
SCcured

( :
sllita‘:i)liThe foundations should be tested to determine

b ¥, bearing power and economy.
Droy; ?he location should be determined with a close ap-
alg, tion ang 5 profile of a centre line made, showing
(4ie ;esuhs obtained by testing the foundations.

Caryy, safhe load which the bridge may be called upon to
ﬁl‘ow1 ely, anticipating reasonably the demands and
Tig

to cffrs’ at least those on main roads, should be designed
enginesy cor.lcentrated loads, such as road rollers or traction
able % Weighing from 10 to 15 tons each, with a reason-
Itlany otor of safety. Unfortunately for the traffic of to-day
Car on] the present highway bridges were designed to
thej, 1_11 ¥ moderate uniform loads, and on this account for
de’:mands‘t appearance and their inadequacy to meet present

A.ftel' these facts have been determined, the en-

: Eine(S)
ey’ 7
Will be able to prepare plans for the foundations,

Of the future, should be decided upon.' All highway

abutments, piers, and the bridge itself, all of which- may be
designed to meet economically the conditions of the location
selected. An estimate of the cost may be made and this
should in all cases be used as the basis for an appropria-
tion for the bridge.

The amount of attention and skill fo be given to the
foundations for any structure depends, first, upon the size
and importance of the structure proposed, then upon the
loads it must carry, and finally upon.its type. To avoid
misunderstanding, it may be stated that the word ‘“founda-
tion”’ is used throughout this bulletin to mean the natural
bed or material upon which rest the footings for the piers
or abutments for a bridge, or the walls or floor of a culvert.
This bed may be either rock, sand, gravel, clay, or any other
natural material, or an artificial foundation prepared of logs
or other material, or it may be piles driven to support the
structure.

Fig. 1.—Wash-Drill Outfit for Testing Foundations,

For many of the smaller box culverts of spans varying
from 2 feet to 8 feet and carrying only ordinary loads, the
ordinary earth foundation is sufficient in most cases, with
proper protection against undermining by currents of water.
Where the streams are sluggish, however, or where the cul-
verts are located in swamps and the foundations are soft
and wet, a few logs from 10 to 12 inches in diameter, which
are placed below in trenches and upon which the footings
rest, add much to the stability of the foundation.

The logs, as shown in Figure 1, may be placed close
together, or in many cases it will be sufficient to place them
about 3 feet apart, centre to centre. The advantages of
this type of foundation are that it distributes the pressure
and tends to prevent uneven settlement or tipping of the side
walls.

The suitability of foundations for the more important
structures can be safely determined only by tests, This
can be done best by digging test pits wherever conditions



