
dation.
a<3equate

We have the “Board of Directors” but have no 
engineering organization.

Wat Br‘dges must not be built too small to provide sufficient 
tha erway for passing the run-off from the watershed above 

and in the interest of economy neither should they be 
made too large.

stn n D- example of the result of providing a waterway too 
built-15 known- The structure was a 50-foot arch bridge 
Î m I9m- The cost to the county was about $3,000.00. 
fresh yearS later> or in !912- the structure collapsed during a 

and alter the water had gone down it was found that 
Urrent had widened the channel by cutting behind the 

USed abutment. As this was a patented type bridge which 
the “e earth Pressure behind the abutments to help support 
■e^a arcb, and which has shallow foundations as one of its 
the acter*stic features, the result of washing out the fill was 

0 apse of the structure.
mandS an example of building bridges too large for the de- 
goori S„0f tbe drainage area, the bridge shown in Fig. 1 is a 
concr 1 lustration. Here a forty-foot riveted steel span 
Was Z6 door and concrete abutments eighteen feet ig 
sixtv^ aCed over a stream having a total drainage area 0 

.the „ 1116 aCres' This bridge cost the county $5,187, when 
4-ft n'°5 from the watershed could have been carried >' a 
Which t- box culvert costing about $500. The county in 
440,0n he bridF is located has an approximate area o 
$32 h- acres, a d at the rate shown above it won cos 
this en,’000 to bridge the entire county. The bridge fun 1 
Would ‘nty *s ab°ut $30,000 per year, or at the above rate 
OQce Qrequire the entire bridge fund for 1,100 years to ge 

y Ver the county with so-called permanent bridges, 
eral d”der the systems usually used in the counties, the gen- 
superv-Slgn and the location of the structures are left to the 
iority *S°rs and to the bridge company’s foreman. The ma 
bride-p supervisors are not trained bridge men, an t 
As a CotnPany’s foreman is not working for the county. 
aUd jp Stdt tbere are many examples of improper location 
the prnSlgns- Bridges are often located several feet a ove 
C°ncrPtPe,r P°sition. In a number of cases we have found 
‘he st 6 bndges located high upon the bank at one side o 
a'hove t-L***’ and with the pavement or floor six or ten 
as to rr ,stream bed. In other cases bridges are so located 
f°rty-fonqtUlre excessive length of wing walls. In one caSC’ , 
'hree SPan steel bridge with concrete abutments and
that th lng Walls cost $2,925. This bridge was so locate 
haid t °ther wing wall was ade 50 feet long, and the price
4S tbe cohlS Wing was $2>20 or an amount near7 a\r\dee 
>n the s °f the remainder of the bridge. Another bndg
fi‘n8r extT1^ C°Unty has one wing wal1 80 fe6t !°m'ud any 
fil, 0r6x ended out into the field, and does not ho d up any
6enditurer^ 3ny other Purpose which would justify the

laVnanmd0st cases, no estimates are prepared ,showin8^ 

Lbd When t7laterial required to build a given piece ° n ed 
by the v the w°rk is completed the bill presented is a no 
the rec0br7d without question. This is well illustrated by 

cover- ln one county where bills amounting to ^
31 one senng a whole year’s work were allowed by the board 
>ntlye!Sl0n which la-ted not more than three hou». Ap 
Ures bni"0116 these bills were checked against the 

One as evidenced by the following 
“Builri;the bllIs contained the item— $737.10.”

, lnvesf- ng concrete abutments and 2 wings, mgnt 
ad been !gation disclosed the fact that only one < ^ds 

A COncreteUl,t’ Md that il contained only 1S-9T c d
>ther I6’ 0r the price paid was $40-33 cubic y

fitted ^ f°r construction on the bridge shown » **■

The item,

the

with

“One-half contract price for building concrete 
bulkheads 16 ft. x 20 ft. long on 48-in. steel 
culvert 36 ft. long ............................................. $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, 
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....
Less acet. abutments 8 ft. deep 8 ft. at $9.00

An-

$ 720.00 
72.00

$ 648.00
Lattice railing .........................................................
One 16-ft. wing, one 10-ft. and two 8-ft. wings

$ 28.00
382.00

$1,058.00
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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 40-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
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