May 1, 1q13.

':3:::' We _have the “Board of Directors” but have no
a.t € engineering organization.
Wate?;ldges must not be built too small to provide sufficient
them 4 f?r passing the run-off from t.he watershed above
» and in the interest of economy neither should they be
ade too large,
Sma]] ieXample of the result of providing a waterway ;00
buij ins known. The structure was a so-foot arch bridge
Wwo yealglo, The cost to the county was about $3,o(?o.oo.
Tesh Is later, or in 1912, the structure cqllapSed during a
®, and after the water had gone down it was found that

S Current had widened the channel by cutting behind the

i e which

e .
ses; ;}) Utment. As this was a patented type bridg :
€ arc]: Cride bressure behind the abutmen’ts to help supfpci):s
I aractel’-i;l-ld which has shallow foundaftlons ast ;n; 1;) P
& col] Ic features, the result of washing out the
apse of the structure.

A an example of building bridges too large for the de-

man . . .

goodds-lof the drainage area, the bridge shown in Figaras 2

} Ulustration, Here a forty-foot riveted steel span v&flth
feet high

n
_ascr;;:c f}ioor and concrete abutments eightec?n
smY-nine Over a stream having a total drainage ar e
the run_:ﬁacres- This bridge cost the county $5,187, x; :
4ft, £ from the watershed could have been carried Yin
Which t;; i bpx culvert costing about $500. .The county :
440,00, ae bridge is located has an approxm?ate a]r;,a o
32,700, i and at the rate shown above it WOU :lzoin

is 001;::(:0 _tO bridge the entire county. The bridge fun 5

Y 1s about $30,000 per year, or at the above rate 1

Nce o‘fequu-e the entire bridge fund for 1,100 years to get

U °f the county with so-called permanent bridges.
Ty lel:i.er the Systems usually used in the counties, the g:}ll:
JUpe 'sogn and the location of the structures are left to ;
Jority S and to the bridge company’s foreman. Thz I?;e
Tidge oo PCTVisOrs are not trained bridge men, an ;

ar Mpany’s foreman is not working for the county:

b oIt there are many examples of improper locations
the r?lgns_ Bridges are often located several feet above
°ncret5 e;- Position. In a number of cases We have ‘foum:
the Str, ridges |ocated high upon the bank at one side o
boye :;:m’ and with the pavement or floor six or ten feet
Bto, © Stream bed. In other cases bridges are sO located
f°rty,£°eqmre €Xxcessive length of wing walls. In one case, a
three w?t SPan stee] bridge with concrete abutments and
that th Ing walls Ccost $2,925' This brldg'e was SO locat'ed
Daj foe i 1€I Wing wall was made 5o feet 1ong; and the pncc:
S the zt 'S Wing was $2,262, or an amount nearly as 8:1";3
In the OSt of the remainder of the bridge. Another bri hsfe
Sing esame county has one wing wall 8o feet long: This
iy or “tendeq out into the field, and does Dot hold up any

s
Denditure

ea of

lap, @ mo SO much money.
bo, 2 St cases, no estimates are prepared otk
~ Material required to build a given piece

by o €N the : : ted is allowed
; e 11 presen
he tk is completed the bill P ell illustrated by

d showing the

the %ard with : s

Tecory .. ithout question.  This 1S ;

g 4 in One c bills amounting t0 $57,000
g ounty where b1 ol e d

v
At one ‘:rm.g a whole year’s work were a o
Darent €ssion which lacted not more than three hours. :
t“l'es by Done of these bills were checked against the struc
as evidenced by the following:—
the bills contained the item— g737.10.”
Raq MVesti _ Concrete abutments and 2z WIngs busi
2 beg "&ation disclosed the fact that only On¢ 275 40
o c"ncrn buﬂt’ and that it contained only 1597 Cu?:.c y:rd.
:«uothﬁe;;’ Or the price paid was $46.33 Pe* Clilnl;i'};- %
°11taine lllef(;: construction on the bridge show?
em,

Ne of
“Buildi

°IVe any other purpose which would justify the ex-
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“‘One-half contract price for building concrete
bulkheads 16 ft. x 20 ft. long on 48-in. steel
Culvert, 36 Ft=ilong it o i e Sl ST $390.00"’

The bridge is located on the line between two counties and
hence the bill was presumably approved by two boards of
supervisors. The bill apparently included only the building
of the concrete bulkheads.

Investigation showed that the two bulkheads contained
only 15.45 cubic yards of concrete or the price paid was at
the rate of $50.48 per cubic yard. According to the engineer
who made these investigations, a fair cost for the concrete
in each of these jobs would be $12.50 per cubic yard. An-
other example of the loose system under which the bridge
business is handled in many counties is shown by the follow-
ing invoice:

To one 14-ft. span with 12-ft. foundations......... $§ 720.00
Less acct. abutments 8 ft. deep 8 ft. at $9.00 ..... 72.00
$ 648.00
Lattice railing ..... St EL U R e G R $ 28.00
One 16-ft. wing, one 10-ft. and two 8-ft. wings..... 382.00
$1,058.00

Fig. 3.—The Concrete in This Culvert Cost $50 per Cu. Yd.

When this bridge was examined it was found that the
charge of $28 for lattice railing was a double charge, as the
railing had already been paid for in the charge of $720 for
the first item.

Quite often bridges are built which provide roadways
entirely out of proportion to the requirements of present or
anticipated future traffic. This was well illustrated in one
county where a bridge was found with a 4o-foot roadway.
The location was such that an addition of filling over the
culvert at some future date was impractical. The fact that the
bridge was upon a road seldom frequented made this width of
roadway very excessive. Not a mile from this bridge, on an
adjacent road with a great deal more traffic was another
bridge with an available roadway of less than twelve feet.
Had a study been made of present and future traffic condi-
tions on these structures, they would never have been built
as we found them.

Frequently it is possible to relocate a road and thus
avoid building one or more bridges. The following is given
as a typical example. In one of the counties, a new road
about three-quarters of a mile long was established in such
a location that two- forty-foot bridges, costing over $2,000
each, were required, when, by a slight relocation of this
road, such as any engineer would make, both of these bridges



