





































































































































































































March, 1924.

Percentages of all Disbursements of State
Highway Department for fiscal year ending
November 30, 1922,

Subdivision. Per Cent.
Administration—All, General and

Engineering ........... ... .. ... 2.49
Road Machinery and Fquipment (a) 2.32
Maintenance ..............oo...a. 10.50
Federal Aid Construction 41.02
State Projects. ................ - 19.07
County Bond Projects.............. 24.60

TOLAL « v vt v meeneeneinnnaeeneennnn 100.00

(n) State is reimbursed for the expendi-
tures by counties. Includes auto repairs.

The maintenance represents the propor-
tion of State money spent on that class
of work, but in dollars and cents the
amount would have to be doubled, inas-
much as the counties do all maintenance
work and are reimbursed by the State
to the extent of 50 per cent.

A great deal of comment and discussion
has been had on the relative merits and
economy of concrete pavement and ma-
cadam surfacing. Greater economy of
transportation on concrete has already
been demonstrated, but there remains in-
stallation, replacement and maintenance
costs to be considered.

For all practical purposes we may as-
sume an average cost for concrete pav-
ing of $35,000 per mile and macadam $12,-
000 per mile, with an average life of 20
years for the former and 10 years for
the latter.

The average cost of maintenance of con-
crete pavement for available years of
record from 1915 to 1919 inclusive in New
York, Illinois, Connecticut, Wisconsin,
Maryland and Washington was $90 plus
per mile per annum, and that on ma-
cadam in New York for years 1915 to
1917 inclusive $974 plus per annum, or
10.8 times as great. For greater con-
venience of discussion say $100 for con-
crete and $1,000 for macadam.

In the final analysis the 20-year period
relative cost of concrete and macadam
per mile is as follows:

Concrete. Macadam.

Initial cost............. $35,000 $12.000
Replacement, 10 years.. ..... 12,000
Maintenance ........... 2,000 20,000
Interest on investment,
GGG «vviie i 42,000 21,600
Interest on maintenance,
[ 1,200 12,000
Total, 20-year period. $80,200 $77,600
Per annum........... 4,010 3,880

Concrete will, therefore, cost in total
about 3130 per annum per mile, or 3
more than macadam. Against this, 100
more load can be transported over con-
crete than macadam with the same horse-
power, while the same amount of gas
will transport an equal load about 25
farther. Quod erat demonstrandum.

Much has been said so far about costs,
but very little about engineering costs
alone. It has, however, been stated that
economy in engineering costs is what-
ever it is necessary to legitimately pay
in order to obtain the desired results, and
that railroad companies never make a
move in construction or maintenance be-
fore securing full engineering data, and
then the move is made under engineering
supervision. Railroad companies are “big
business” and those interests never know-
ingly submit to waste.

State Highway figures given heretofore
show that 7.68
administration expenditures is chargeable
to engineering. The administrative part
of the work is in reality in the interest
of engineering. Engineering is the busi-
ness of that department. What business

of all construction and’

COLORADO HIGHWAYS.

State Road No. 2 in Mojffat county looking east toward Craig.

man but would be pleased to say that
he could operate with as little as 257
overhead. Most of the time if he receives
a 107 or 15% net return on his invest-
ment he is doing very well indeed. No
attempt will be made to add the cost of
maintenance and interest on the invest-
ment and maintenance, but if it were
done the total would be well within the
safety limit.

Included in the engineering costs are
items that are not properly chargeable
to work that has already been done, such
as surveys and plans for future work and
the legging and locating of material
grounds such as sand, gravel and clay
for future use. A knowledge of quantity
and quality of pit run materials avail-
able all over the State is not only of
inestimable value to the Highway De-
partment in planning work and estimat-
ing costs, but also affects a saving in
construction costs, as a contractor is able
to figure his bid more closely when he
knows what his material haul will be,
what it will cost and what will be ac-
cepted as coming up to standard of speci-
fications.

Not only is this pit run material tested,
but laboratory tests of its physical quali-
ties are made before any of it is permit-
ted to be used. These records kept, as
they are, are beyond value for present
and future reference.

If this charge, which is productive of
dividends in the future by reducing con-
struction costs, were eliminated, it would
reduce somewhat the present engineering
percentage, but the saving would quickly
be eaten up in future construction costs.

Taxpayers would not care to have
bridges and pavement fail, or heavy, ex-
pensive early repairs or replacements
necessary merely because a very little
money is not spent in such work or ino
insuring that frozen material is not used
or the contractor moves half the yardage
he is paid for.

During a bad rainy season construction
engineering costs increase in proportion
to construction expenditures, because it is
impossible to switch a crew from one job

to another for every little shutdown on
account of inclement weather, while at
the same time construction, being only
paid for as accomplished, each delay les-
sens the amounts paid contractor in a
given period.

The U. S. Bureau of Public Roads is
allowed a maximum of 235 7, of construc-
tion cost for engineering on State work,
when they having nothing whatever to
do except pass on, revise and compromise
on plans and make perhaps six or seven
maintenance examinations during as
many years, an allowance of 10% is made
where they do all of the work. Under
the latter category comes roads within
National Forests and Parks. The State
and U. S. Forest Service may co-operate
in such cases by furnishing part of th<2
money, but all engineering and supervi-
sion is handled by the Bureau of Public
Roads.

In all carefully prepared estimates of
costs for construction work, whether ir-
rigation, drainage, power or other, it has
been found necessary to add an engineer-
ing and contingent fund of from 15
to 259 of which engineering is at least
10%. In pre-war times when labor and
materic’ aad very little price fluctuation,
the contingent portion of this fund could
be reduced, as closer estimates were pos-
sible. Experience has demonstrated that
this leeway is reasonable, and experience
is the best teacher.

Last, but not least, the engineer is the
taxpayer’s official representative on the
ground; first, to determine what should
be done, then to see that it is done. He
is the skilled employee who watches and
safeguards the public interests to the end
that no more material be moved than
necessary; that no payment be made
for material not moved or properly placed
and that material and workmanship
measure up to standard. He is disinter-
ested as far as the contractor is con-
cerned, and his professional reputation
and success is at stake in all that he
does.

(Continued on page 19)



































































































































































































































































































































































































































































































































































































































































































































































































% Txtending

Scason’s Greetings

Wishing Lach
A Jlerry Christmas

and

A\ Prosperous Jlew Year

H. P. WILSON & COMPANY

Construction Equipment
1500 17th STREET DENVER, COLORADO

:
:
3
2
:
:

“4 Sample of Every Machine Set Up” At Our New W arehouse and Display Rooms,

% 1936-38 MARKET STREET %

R BRRNORARPM BRI

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



	CO Highways_1924_January
	CO Highways_1924_February
	CO Highways_1924_March
	CO Highways_1924_April
	CO Highways_1924_May
	CO Highways_1924_June
	CO Highways_1924_July
	CO Highways_1924_August
	CO Highways_1924_September
	CO Highways_1924_October
	CO Highways_1924_November
	CO Highways_1924_December



