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PAPERS AND DISCUSSIONS AT THE 
HIGHWAY OFFICIALS’ CONVENTION. 

HE annual convention of the American Asso- 

ciation of State Highway Officials, held at 
Louisville, Ky., December 8-11, 1919, was 

very largely attended and was one of the most 
important in the history of the association. The 
subjects discussed and the resolutions adopted bore 
directly upon the problems affecting the road build- 
ing activities of the country and especially upon 
the carrying out of the present extensive program 
of highway construction. 

Because of the importance of the meeting and the 
various subjects discussed Public Roads presents to 
its readers just as complete a report of the papers 
and discussions as is possible. The length of the 
program and the variety of topics-‘makes it neces- 
sary to devote two issues to the convention. It 
has not been found possible to print every paper in 

full, but there has been as little condensation as 
possible. 

It has been necessary to give, in most cases, only 
the more important ideas and facts brought out in 

the discussions. 
Resolutions adopted by the convention were as 

follows: 

PARTICIPATION OF PUBLIC LAND STATES IN 

FEDERAL AID. 

Whereas, The Federal aid road act provides for financial co- 
operation between the States and the Federal Government 
whereby the Government may contribute not more than 50 per 
cent of the cost of any Federal aid project; and 

Whereas, This basis of cooperation is manifestly unfair to the 
so-called public land States, where vast areas exist in which the 
titles still rest in the Government, and such lands are not subject 
to taxation by said States; and 

Whereas, On this account said States in many cases are unable 
to raise the funds necessary to meet the Government on a 50-50 
basis, and thus complete their main trunk-line roads which are 
an integral part of the interstate road system; therefore, be it 

Resolved, By the Association of State Highway Officials in con- 
vention assembled at Louisville, Ky., on December 11, 1919, 
that the factors determining the total allotments of Federal aid 
moneys to each State, as now fixed by law, be not disturbed; 
however, in determining the percentage of cooperation required 
of each public land State, the following plan should be followed: 

The percentage which the patented land area bears to the 
total area of such State, shall be determined by the Secretary of 
Agriculture, the 50 per cent now required as such State’s portion 
of cooperation shall be multiplied by the resultant percentage 

as above determined, and the figure obtained will be the mini- 
mum percentage which such State shall be required to furnish 
of the total of any Federal aid project. 

Be it further resolved, That nothing in the above resolution 

shall prevent any public land State from participating in a larger 

percentage than that above determined, on any Federal aid 

roject. 
P Be it further resolved, That this new basis of cooperation in 

public land States may apply to projects, now under project 

agreement, between such States and the Government, and on 

any project agreements that may hereafter be entered into 

_ between the same. ‘ 

Be it further resolved, That a copy of these resolutions be ad- 
dressed to the Senators and Representatives in Congress at the 

earliest possible moment, and that a copy be addressed to the 

honorable Chief of Bureau of Publie Roads, and that legislation 

Aw RaimttRSi we RESIDENT. 

be urged at the present term of Congress to put the above pro- 
visions into effect. 

REVISION OF SALARIES. 

Whereas, The Federal and State Governments of our country 
have entered upon a program of improving the highways of the 
nation on a scale that makes this the greatest engineering project 
ever undertaken in the history of the world, at a cost to the tax- 
payers of many billions of dollars in the next decade; and 

Whereas, To expend these vast sums efficiently and without 
waste, to get a dollar’s worth of road for every dollar of tax, most 
urgently demands that the best engineering executive talent of 
the country be drawn into this work at once; and 

Whereas, In order to draw the best talent into this work our 
State and National Governments must offer conditions of employ- 
ment much more favorable than generally prevail at present both 
in the line of financial reward, in the permanency of the positions 
offered, and in freedom from political interference; and 

Whereas, Wise provision for the future demands that the finan- 
cial rewards offered should be such as to attract the best young 
men in the engineering colleges to prepare themselves for a life 
work in highway engineering; and 

Whereas, A policy of niggardliness in this matter is one that can 
only bring disaster and waste in this great undertaking, and is, 
therefore, the most short-sighted economy. 

Be resolved, By this association of State highway officials in con- 
vention assembled at Louisville, Ky., December 11, 1919, that 
our executive committee be instructed to present these facts with 
every proper urgency to the President and the Congress of the 
United States, and to the governors and legislative bodies of each 
State as soon as next they are in session; and that the executive 
committee be instructed to call to the attention of the various 
executives and legislative bodies and impress upon them the 
necessity of revising the salaries of engineers upward in substan- 
tial accordance with the appended schedule and impress upon 
them that provision for its adoption is a measure of wisest public 
economy. 

(3) 



RECOMMENDATIONS FOR SALARIES FOR ENGINEERS 
IN STATE HIGHWAY SERVICE. 

Administrative and executive positions. 

Ghiefen ringer. 2~ = cen no eaee eee come as sob ae 2 .cors Nee ee $8, 000 $15, 000 
Hrucineer OL COnstruCchlOM wa sen eek oe coe = ae ee ae ee 6, 000 10, 000 
Hngineer of maintenance <2. <2 ssc sos ase ees om ne ees Serre 6, 000 10, 000 
Mnoinoeriol Did COSts cose ein, wee oie ne tee eens 5, 000 8, 000 
Office engineérs a2. case noes aes Sate 2 ee ; 8, 000 
Engineer of tests.--.-..---- adel. cae ee toe oe eee eee a 7, 000 
IDISstrict encineer ses seer ete eee aoe eae ee eee oe enone 5, 000 §, 000 

Senior engineering positions involving some administrative duties in the higher grades 

Advisory and consulting engineer to the chief engineer -.--...-. $5,000 $10,000 
Hirst assistant ONIN COL sos sien woe es eee ee ek 3, 600 5, 000 
Hirst. assistant bridge.engineer ... 2-2-3 ee ee eee 3, 600 5, 000 
Assistant CONStrUChLOMONGINGEL -= a - yiele eee ere rea eee ee 2, 400 4, 000 
Assistant maintenance en eineen. a. -- 2 .ac eee - meee ee 2, 400 4, 000 
Assistant bridge enginéer..2 2. fos. een apts eer 2, 400 4, 000 
Assistant oficeengineer. 22 ne... - <n seen eae ee eee 2, 400 4, 000 
@hief chemist: i225 senso se on ee Sg ee ener 3, 500 5, 000 
Assistant division engineer : 4, 000 
Assistant testing eneineer. 2.2. 2025. see ee eee eens ey aU 4,000 
ASSistamib CLOT SUS pe a= merece = = ara area 4, 000 
(Chief Grattsimen’ prem severe ae = teeta ee ee ee 25 4, 000 
Chiefs ofsurvey partiess-2----cb..- <> --- en eee +s ee 2, 400 4, 000 

Tnspection service. 

Confidentislinspectors eon. <2 sees 0 eee ene ee $4, 000 $5, 000 
General inspectors of maintenance..+.~.-...£-...4--:.---.-- 2, 400 4, 000 
Inspectors of bridge construction-----.....-.------- Ree aS 2, 400 4,000 
MueldinspectOriol mia Gerl als eater = aetna aero etter 2,400 4,000 
Inspectors OLC OnSbruUctlOn sires sence sem ae eee eee , 400 3, 000 
Inspectors not employed in working season, per month.....-. 250 300 

Junior engineering positions concerned with routine work only. 

Engineering, draftsman, computers, checkers...............-- $1, 800 $2, 400 
Computers; CheCkK erste... seerites footer oer ee ne eee eet 1, 800 2, 400 
LDiakaielo a OMEaRSEL NS Sern ema te Sees ocr nia omee a Fa See 1, 800 2, 400 
Tnstrument mien shee spice eels ook ete ay eae nee 1, 800 2, 400 
Instrument men employed, per month. .............-:-.-.--- 200 250 
Rodmen;(chainmens and tracers. .-nese s.r eee 1, 200 1, 500 
Daboratory assistants: tects cked ss See cee eee 1, 800 2, 400 

THANKS TO MR. A. N. JOHNSON. 

Resolved, That the thanks of the American Association of State 
Highway Officials be extended to Mr. A. N. Johnson, of Chicago, 
for the presentation of his paper on ‘‘ A Proposed Scale of Salaries 
for All Classes of Highway HKngineers in Public Service.”’ 

IN RE CONFERENCE WITH ASSOCIATED GENERAL 
CONTRACTORS. 

Be ut resolved, By the American Association of State Highway 
Officials, in convention assembled at Louisville, Kentucky, 
December 11, 1919, that its executive committee appoint a 
subcommittee to confer with a committee appointed by the 
associated general contractors to discuss matters of mutual 
interest and importance, and that the report of the conference 
be sent to the various State highway departments. 

IN RE INTERNATIONAL ASSOCIATION OF ROAD 
CONGRESSES. 

resolved, That the American Association of State Highway 
Officials, in convention assembled at Louisville, Kentucky, 
December 11, 1919, through its executive committee, urge on 
the Congress, the importance of taking the necessary steps for 
the United States to become a Government member of the 
International Association of Road Congresses, and that appropria- 
tion be made therefore, 

Resolved further, That his action be taken at once in order that 
necessary arrangements may be made for holding the next 
meeting of the international congress (May, 1921) in this country. 

THANKS TO THE HOTEL SEELBACH. 

Be it resolved, That the American Association of State Highway 
Officials, express to the management of the Hotel Seelbach its 
appreciation of the many courtesies extended to both the associa- 
tion and the individual members during the convention assem- 
bled at Louisville, Kentucky, December 8th to 11th, 1919, and, 

Be it further resolved, That the secretary of the association be 
requested to mail to the Hotel Seelbach a copy of this resolution. 

THANKS TO LOUISVILLE CONVENTION AND 
PUBLICITY LEAGUE. 

Resolved, That the secretary be instructed to extend to the 
Louisville Convention and Publicity League and its managing 
director, Mr. T. R. Maas, the thanks of the Association of State 
Highway Officials for the hospitality and pleasant features which 
they have provided during our meeting in their city. 

AMENDMENT TO ABOLISH HONORARY 
MEMBERSHIP. 

Whereas, The American Association of State Highway Officials 
was organized for the purpose of providing mutual cooperation 
and assistance to the State highway departments of the several 
States and Federal Government, as well as for the discussion of 
legislative, economic, and technical subjects pertaining to the 
administration of such departments; and, 

Whereas, Many of the subjects to be discussed are of more or 
less confidential or personal nature and relate only to the affairs 
of one or more of the departments forming the association: 

Therefore, be it resolved, By the American Association of State 
Highway Officials in convention assembled at Louisville, * Ken- 
tucky, December 11, 1919, that the constitution and by-laws be so 
amended that honorary membership in the association be abolished 
and the meetings of the association be open only to such persons 
as are eligible for full membership, provided, however, that the 
program committee appointed to prepare the program for any 
meeting may, with the approval of the president, extend to 
persons not eligible for membership, special invitation to attend 
such meeting and address the association on some specific subject, 
or such persons as may be invited by the executive committee 
or association in session. 

KAHN BILL, DISTRIBUTION OF WAR SUPPLIES. 

Whereas, The War Department has an abundance of surplus 
war materials, equipment, and supplies, including motor vehi- 
cles, suitable for use in highway construction, and 

Whereas, The Secretary of War has authority under the pro- 
visions of section 7 of the Post-Office appropriation act to transfer 
such surplus war material, equipment, and supplies to the De- 
partment of Agriculture for distribution to the highway depart- 
ments of the various States, and, 

Whereas, The Secretary of War is disposing of and offering for 
disposition said war materials, equipment, and supplies instead 
of making the transfer to the Department of Agriculture as au- 
thorized and contemplated by law, and, 

Whereas, Economic returns to the people would be greater if 
the surplus material were used in highway construction than if 
sold at private sales, 

Be it resolved, That it is the sense of the American Association 
of State Highway Officials in convention assembled at Louisville, 
Ky., on December 11, 1919, that H. B. 9412, generally referred 
to as the Kahn bill, including the amendments recommended in 
a letter written by Mr. Thomas H. McDonald, Chief of the Bureau 
of Public Roads, dated September 20, 1919, and which appears 
as a part of the record of the hearing on the Kahn bill before the 
House Military Affairs Committee, be immediately enacted into 
law and made effective, and, 

Be it further resolved, That copies of this resolution be trans- 
mitted immediately to the House of Representatives of the 
United States. 

KAHN BILL. 

Be it resolved, That it is the sense of the American Association 
of State Highway Officials in convention assembled at Louisville, 
Ky., December 11, 1919, that the State highway department of 
each State be requested to call upon influential citizens of their 
respective States to urge me n their congressional delegation the 
immediate passage of H. R. 9412 and the amendments recom- 
mended by Mr. Thomas H. McDonald, Chief of Bureau of Public 
Roads, in a letter dated September 20, 1919, and addressed to the 
Secretary of the War Department. 

ADVOCATING TOPOGRAPHIC MAPS. 

Whereas, The vast program of highway construction now under- | 
taken by the Federal and State Governments has great need of 
adequate topographic maps such as the Federal Government is 
now making, and, 

Whereas, These maps are now completed for only a small part of 
the area of the country, and, 

Whereas, The saving in the expenditure of the highway funds, 
intrusted to our supervision, if these maps are made available for 
our use will be much greater than the cost of making these topo- 
graphic maps, and, 

Whereas, At a conference recently held in Washington between 
the various Federal and State agencies interested, a plan was de- 
veloped whereby the whole country could be completely mapped 
by 1932 by proper cooperation between the State and the Federal 
Governments, 

Be it resolved, By the Association of State Highway Officials 
in convention assembled at Louisville, Ky., December 11, 1919, 
that our executive committee be instructed to bring this matter 
to the attention of the President and Congress of the United States 
and the governors and legislative bodies of our respective States, 
and urge upon them as a measure of economy that the Federal 

——— ee ee ee ee 



Government provide adequately for completing the topographic 
map of the United States by 1932, by appropriating the necessary 
sums to the Coast and Geodetic Survey and the Geological Sur- 
vey; and that the State governments likewise be urged for the 
same reasons to provide for paying their share of the cost; and 
be it further 

Resolved, That the executive committee be instructed to ap- 
point a special committee whose duty it shall be to carry forward 
the work. 

OPEN-TOP CARS. 

Whereas, The Federal Congress and the legislative bodies of the 
several States have made available for highway construction 
during the years 1920 and 1921, funds generally exceeding appro- 
priations made for previous years; and, 

Whereas, If these increased appropriations are to be efficiently 
and economically expended, adequate transportation facilities 
aust be provided for the delivery of road-building materials; 
and, 

Whereas, During the past working season thesupply of open-top 
cars available for the hauling of road aggregates was far short of 
the requirements for the carrying out of the road program of 1919 
and if the number of open-top cars is not materially increased 
there will be a still greater shortage which will prevent the 
carrying out of the proposed program for the coming year; There- 
fore 

Be it resolved, That the American Association of State Highway 
Officials in convention assembled at Louisville, Ky., December 
11, 1919, hereby directs its executive committee to use every 
means possible to impress upon Congress the necessity for making 
provision for an adequate number of open-top cars to be added 
to the equipment of the several railroad lines before the begin- 
ning of the next construction season. 

PUBLIC LANDS AND APPROPRIATION. 

Whereas the States within whose boundaries are included 
large National Forest reserves have expended, during the last 
five years, millions of dollars in the improvement of State and 
county highway systems and; 
Whereas the majority of these States have issued bonds in 

large amounts in order to finance modern highway construction; 
and 

Whereas there are within the boundaries of these States ap- 
proximately 150,000,000 acres of National Forest reserves; and 

Whereas State and county highways of national importance 
traverse these reserves through areas involving the most difficult 
construction in the West; and 

Whereas the forests are a great national asset which should be 
preserved, and the construction of roads traversing them faciti- 
tates the control of forest fires which have in the past caused 
tremendous losses; and 

Whereas the amount involved in road construction would rep- 
resent but a small percentage of the value of the timber resources 
which could be preserved from destruction by fire, and the 
value of such national timber resources would be greatly in- 
creased by reason of the construction of an adequate highway 
system through and adjacent to the National Forests; and 

Whereas appropriations heretofore made by Congress have been 
inadequate to permit of sufficient road construction, within the 
National Forests, to keep pace with State and county highway 
systems or to provide for a standard of construction equal to that 
of the several States and counties; and 

Whereas the withdrawal of large areas has decreased the tax- 
able resources of such States and counties, and has also operated 
to reduce their bonding capacity; and 
Whereas it is the duty of the National Government to provide 

sufficient funds to develop its national resources according to the 
same rate and standards as that of the States and counties con- 
cerned. Now, therefore, be it 

Resolved, That the American Association of State Highway 
Officials, in convention assembled at, Louisville, Ky., on Decem- 
ber 11, 1919, urge upon Congress the necessity of appropriating 
at least $10,000,000 per year for the next 10 years, at least 75 per 
cent of which would be for expenditure in the construction of 
primary State and county highway systems within and adjacent 
to the National Forests. 

Whereas most of the conditions hereinbefore stated apply also 
to Indian and other Federal reservations and to reserve and un- 
appropriated lands of the United States. Now, therefore, be it 

Resolved, That the American Association of State Highway 
Officials in convention assembled at Louisville, Ky., on Decem- 
ber 11, 1919, urge upon Congress the necessity of appropriation 
of at least $2,500,000 for the fiscal year ending June 30, 1921, 
and thereafter $5,000,000 per year for the next nine years, for the 
purpose of constructing highways in said areas. 

Further resolved, That copies of this resolution be transmitted 
to the House of Representatives and United States Senate, and 
that the highway department of each State be requested to urge 

upon its congressional delega.tons the passage of suitable bills 
making such appropriations available. 

FEDERAL AID APPROPRIATIONS. 

Whereas there have been introduced in Congress various bills 
contemplating or affecting Federal participation in highway work, 
which bills represent a wide divergence of policies; and 

Whereas we believe that it is necessary that Congress should 
take action on this matter during the present session in order to 
enable the States to more completely outline their program of 
highway building; now, therefore, 

Be it resolved, by the Association of State Highway Officials in 
convention assembled at Louisville, Ky., on December 11, 1919: 

1. That we urge the continuance of Federal operation with the 
States in the building of roads under the terms of existing law 
and under the direction of present agencies. To this end we 
recommend and urge that Congress appropriate the following 
sums: 

The sum of $100,000,000 for the fiscal year ending June 30, 1921. 
The sum of $100,000,000 for the fiscal year ending June 30, 1922. 
The sum of $100,000,000 for the fiscal year ending June 30, 1923. 
The sum of $100,000,000 for the fiscal year ending June 30, 1924. 
2. That all of said appropriation allotted to the several States 

shall be available for said States until one year after the expira- 
tion of the last appropriation. 

3. That we favor an adequate national highway system upon 
which the Federal aid funds will be concentrated. This system 
shall be selected by the various States in cooperation with the 
Bureau of Public Roads, and connected at the State lines by the 
Federal department in cases where connections are not made by 
the adjoining States. ; 

4. Realizing that the tmprovement of a system of national 
highways will be brought about in much shorter time through the 
cooperation of the Federal Government and the States under the 
plan proposed by this resolution, we favor the passage at this 
time of only such appropriations as will insure the continuation 
of the Federal aid as provided for in this resolution. 

5. That a copy of this statement be sent to each Member of 
Congress. 

ASSOCIATION OFFICERS FOR 1920. 
The American Association of State Highway 

Officials at the Louisville meeting elected the follow- 
ing officers: 

President, Paul D. Sargent, chief engineer, 

Maine State highway commission; 
Vice president, W. S. Keller, State highway 

engineer, Alabama; 
Secretary, Joseph Hyde Pratt, State highway 

commission, North Carolina; 
Treasurer, J. H. Mullen, deputy State high- 

way commissioner, Minnesota; 
Executive committee: 

Thos. H. MacDonald, chief, Bureau of 
Public Roads, 1924; 

Geo. E. Johnson, State engineer, Ne- 
braska, 1924; 

A. B. Fletcher, State highway engineer, 
California, 1924; 

S. E. Bradt, superintendent of highways, 
Illinois, 1922; 

EK. R. Neel, State highway engineer, 
Georgia, 1921. 

Members of the executive. committee whose terms 

hold over are Geo. P. Coleman, chairman, State 
highway commissioner, Virginia; W. G. Thompson, 
State highway engineer, New Jersey, 1923; Ira R. 
Browning, State road engineer, Utah, 1923; W. D. 
Uhler, chief engineer, State highway department, 
Pennsylvania, 1921; W. F. Cocke, assistant State 

highway commissioner, Virginia, 1921; C. J. Bennett, 
State highway commissioner, Connecticut, 1921. 
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The American Highway Problem. 
A. R. Hirst, President American Association of State Highway Officials. 

E commence to-day, in this our annual meet- 

ing, what I sincerely feel is the most 

momentous highway gathering ever held 

in America. For the past few years the ‘overwhelm- 

ing shadow of the World war has hung over all our 

deliberations. Everything else was so secondary 

to the issues fought for and won in that great strug 

ele that even those of us who most implicitly be- 

lieved in the importance of highway work in America 

felt that highways and work upon them should be 

subordinated to the other and greater world pur- 

poses. 

We did, however, fight and fight successfully in 

order that the pent highway movement be not 

utterly crushed in the midst of the manifold demands 

of war, because we felt that by keeping together the 

nucleus of a highway organization, despite many 

short-sighted attacks, we were doing the American 

people a real service. It was not pleasant work, nor 

profitable, to those of us who were in the midst of 

the storm. But it was worth while, and the fight 

was won, even though for a time the production of 
ukuleles was’ruled by the powers that be as more 
important than the production of highways. 

THE NEW ERA. 

But now all is changed. The American people, 
almost as one man, are demanding, and that in- 
stantly, a modern and comprehensive system of 
highways and are willing to pay the price. They 
have at last realized that the price of building high- 
ways which will serve the needs of the present and of 
the logically-to-be-expected traffic is far less than the 
price they must pay if the present embargo of mud 
continues. Never, I believe, since the days of early 
railroad development have the American people 
been so determined to change instantly their means 
of transport and not even then were they so willing to 
pay the cost, provided they could get the results. 

What are the results they are now demanding and 
what are some of the problems that grow from these 
demands ? 

They are expecting the States which had no high- 
way organizations three or even two years ago, which 

had done no preliminary work and in some of which 
hardly a mile of modern rural highway had ever been 
built, to create an organization full sprung from the 
earth (like our imaginary defensive and aggressive 
army was to spring) and to build instantly hundreds 
of miles of modern roads costing millions upon mil- 
lions of dollars. In the older States in the highway 
game, better prepared with organizations and con- 
tractors, and with some knowledge of materials and 

construction conditions, they are: asking us to 
double, triple, or quadruple our annual output of 
roads. It is probably fair to estimate that the ex- 
penditure for modern highways in rural America in 
1919 was about $200,000,000, and that the sum 
desired to be expended for them in 1920 exceeds 
$500,000,000. In other words, the people of Amer- 
ica desire to approximately triple their highway ex- 
penditures and to do it in one year. 
We are wont to think of the era of railroad building 

in America as presenting the greatest of engineering 
problems and that its solution was an astounding 
exhibition of the capacity of American engineering 
genius. However, the problem confronting Ameri- 
can highway engineers to-day far exceeds the old one 
in magnitude. In the record five years of railroad 
development (1879 to 1883, inclusive) there were 

built 40,000 miles of railroad costing, as nearly as I 
can ascertain, about $20,000 a mile on the average, 
or $800,000,000 in all. In the five years from 1920 
to 1925, inclusive, the American highway engineer 
will be expected to build probably 100,000 miles of 
highway costing not less than $3,000,000,000. Even 
allowing for the depreciated dollar, the yardage of 
earth to be moved, the amount of materials to be 

furnished and transported, and the labor required 
is probably at least double that required in the 
former enterprise. 

It may be of interest to list some of the tremendous 
problems facing the executives of State highway 
departments in this work of speeding up the national 
highway program to meet the American demand. 

THE PROBLEM OF TRAINED ENGINEERING HELP. 

This is a problem largely for American educators, 
but with the present shortage and the very restricted 
output or young engineers, due to the war, it is an 
acute one demanding immediate attention. I might 
add that, in my opinion, a four-year course is longer 
than is necessary for the preparation of much of the 
help that is needed, and a solution should be sought 
along the lines of the winter short courses of our 
agricultural colleges. We must have hundreds, yes 
thousands, of trained men at the earliest possible 
date and four or five years hence will not do. 

MATERIALS OF CONSTRUCTION. 

Nothing is more certain than that there will be an 
acute shortage of materials in 1920 and thereafter, 
unless there is substituted in place of the present hit 
and miss methods an intensive study of all available 
road materials in every State, and unless the most 
strenuous methods are used to develop every avail- 
able source of supply. The extensive production 



and delivery of road materials during the winter 
season is going to be necessary, especially in the 
northern States with short construction seasons. 
Every State must establish a road materials depart- 
ment, the sole function of which will be to locate, 
test, develop, and arrange for the proper delivery 
of all available materials. Already there are rumors 
of combinations of material men to purchase and 
control all sources of highway materials. It is up 
to the States to protect their people by getting suffi- 
cient material sources in State and county hands 
before it is too late. 

THE PROBLEM OF CEMENT. 

It seems obvious that much, if not all of the so- 

called permanent surfacing will be either cement 
concrete or other surfacings on a cement concrete 
base, and that practically all drainage structures will 
be built of concrete. Unless there can be had the 
most absolute and fair Federal control of the price 
of cement the bidding between municipalities and 
States and between contractors for cement is apt 
to drive the price up to the point of impossibility. 
In lack of Federal control, the erection or purchase 
by the States of cement mills or State control of the 
output of certain mills would seem to be only a 
rudimentary conception of the duty of protecting 
the public against unduly inflated prices. The pres- 
ent unfair arrangement between manufacturers and 
dealers whereby dealers who never see or handle the 
cement must be paid hundreds of dollars for every 
mile of road built of concrete or with a concrete base 
must also be controlled effectively. States which 
buy millions of barrels of cement annually and pay 
always (no bad accounts) must get at least the 

dealer’s price. 

PROBLEM OF CAR SERVICE. 

Car service has been execrable on practically 
every railroad. We have been handicapped day 
after day and month after month by the neglect 
of the present railroad officials to recognize the 
fact that highway building is a great American 
industry. If construction is to be carried on with 
materials delivered by rail, better car service and, 
in the Northern States, a longer season for ship- 
ments is necessary. Possibly the time will soon 
return when freight revenues will mean something 
to American railroads and when it will not be an 
insult to a railroad man to offer his company 
freight business. I sincerely hope so. Until then 

we ought not depend on materials involving a 

railroad haul except where no other source of 
supply is humanly possible. If the railroads are 

allowed to come out of their present state of coma 

and will give us the proper type of cars, enough of 

them, and reasonable service at fair prices in the 

installation of unloading sidings conveniently near 

the work, their revenues can be very materially 

increased, our costs decreased, and our 
speeded up. 

work 

CONSTRUCTION ORGANIZATIONS AND PRICES. 

The contracting problem we always have with 
us. We need every competent highway builder 
available and we need to immediately multiply 
his number two to five times in the various States. 
We must encourage those good contractors who 

are now available and develop many new ones. 
To do this good prices will have to be paid and 
fair treatment given. On the other hand, we must 

not hand over our clients’ pocketbooks to the 
contractors ‘with the injunction ‘“‘take what you 
think is right, but please return us the cover.” 
Unless some restraint is exercised, with the amount 

of work there is to be done and with the universal 
feeling existing that “my road must be built no 

matter what it costs,’ prices will be driven up 

and up without regard to proper cost, values, or 
profits. 

In this connection it is my belief that each State 

should immediately develop a moderately large 
construction organization fully equipped to do a 
portion of all classes of its work. Then in case 
prices on certain work are extortionate, the work 
may be done by force account. This plan has the 

advantage of developing and training the nucleus 
of a larger day-labor organization, if one should 
later prove necessary. It also gives at all times 

a true index of the cost of various kinds of work 
on the basis of actual and recent State experience. 

Every State has availed itself, I believe, of the 
offer of war equipment from the Federal Govern- 
ment. Large supplies of many things useful in 
highway work, especially motor trucks, have been 
or will be received. The organization of a proper 
department to receive, fit for use, and handle this 
equipment is no mean problem. The States should 
carefully consider whether this equipment should 
not be made the basis of building up a permanent 
thoroughly well-equipped day-labor organization as 
a means of protecting itself now and in the years to 

come. 
I also believe it necessary for adjoining States to 

cooperate with a view of keeping prices for work fair 
and uniform under the same conditions. If adjoin- 
ing States are going to bid against each other the 
cost of work in all of them will be sent up to the 
prohibitive point without any ultimate advantage 
to any State. It should be possible for the States 
to get together on this matter. Costs are quite 
figurable for each job and with a uniform system of 
allowances for the use of machinery, profits, and 
contingencies it should be possible to put work in 
all States on an approximately equal basis of 



attractiveness. These allowances must be generous, 
because we must attract the best contractors, but 

they need not, and should not, be wasteful. This 

problem is the most acute of all our problems and 
should be given immediate and serious attention 

by every State. J can think of no way in which 
more millions can be unnecessarily spent in the 
next few years than by allowing unbridled and 
useless competition for contractors and materials to 

prevail between municipalities. 

THE PROBLEM OF LABOR. 

We speak blithely of millions of dollars for the 
construction of thousands of miles of road. This 
program means men, far more men than have ever 
been employed in this work before. But men are 
scarce, and other productive labor must not be 
raided. Our farms, our mines, our factories, and 

our mills must be allowed to produce largely and at 
a reasonable cost.. We should not pay our labor, 
or allow such prices to contractors as will enable 
them to pay their labor, a sum per day greatly in 

excess of the going wage for like work in that vicin- 
ity. Whether we pay high prices for labor or 
whether the contractor does, it is our responsibility, 
because the prices we pay for work determines the 
prices which can be paid for labor. Jn other words, 
we must not bull the labor market to the disadvan- 
tage of other production. This is public work, its 
continuance depends upon the support of the whole 
public, and we must be careful not to alienate this 
support by forcing our work at undue prices, thus 
upsetting local labor situations. This policy is not 
only right from the standpoint of expediency, but 
is also economically sound. 

IMPROVED LOCATION AND ALIGNMENT. 

We have, in the past, been too prone to build along 
the old established lines of highways. This has 
been the easy course and it has been taken. But the 
new traffic conditions are so different and so intense 
that in considering the construction of a main trunk 
highway all of the old governing considerations, such 
as saving the buying of new lands for right of way, 
utilizing old cuts and fills, saving an existing bridge 
or a few good culverts no longer bind us to the old 
locations. We must connect the centers of popu- 
lation because they are the points from which things 
and persons come and to which they wish to go. In 
building a modern highway between these fixed 
points we can feel free to exercise our untrammeled 
judgment and build where the road will ultimately 
cost the public the least. Shortness of distance, 

freedom from dangerous curves and from railroad 
grade crossings, and reasonable grades are now the 
principal ends to be sought and practically nothing 
else counts. 

Cost of construction has become secondary. Jf 
the very conservative sum of 10 cents per mile is 
allowed for each mile of travel saved, the saving of a 
mile in distance on highways carrying the following 
average number of vehicles per day will save the 
traveling public the given amount per year, which is 
the interest at 5 per cent on the amount given in the 
third column. 

VALUE OF A MILE IN HIGHWAY DISTANCE SAVED. 

Saving | Saving capi- 
Average number of vehicles per day. to owners | talized at 5 

per year. per cent. 

LOO 2: 2 ot eee eomeee inne Shee oor eee Sacer $3, 650 $73, 000 
DBO S's Bats Re AEM ro hie SSE Ue oe ee eA 9,125 182, 500 
BQO S22 cot Boece anette tare teen ee eee aie cera 18, 250 365, 000 
TBO Do Gace eck RES eS Sy IEEE ae © SEND AES Clee 27, 375 547, 500 
1 OOO Sioa ected on eee cee rate aoe etciare, = Sareea reverts 36, 500 730, 000 
2,000)p teak bce metnd Sacer wie: Mite. Sener ee Se eres 73, 000 1, 460, 000 
5000s cana aatiece s Seat aks Cee eee eee eects 182, 500 | 3, 650, 000 
10; 000 MERE SEGA G25 tier Eee eee atc Cees ee 365, 000 | 7, 300, 000 

I believe that these figures are unassailable and 
that they demonstrate that when building our main 
highways for all years to come, saving in distance in 
the layouts is the supreme consideration and should 
be given much more attention. 

SOME OTHER IMPORTANT PROBLEMS. 

Many other important problems could be named 
and briefly commented on but this paper will be too 
long if continued along these lines. I can not, how- 
ever, resist naming without comment some of the 
other things with which an efficient State highway 
department must also concern itself. 
A proper system of records of the cost of all con- 

struction and of accounting for all funds available. 
Proper publicity of plans and results, not only in 

the local press, but in the national press. 
Proper care of traffic during reconstruction. 
Proper touring maps for the information of the 

people of the State and of other States. 
Proper marking of the main traveled roads, keyed 

to the State maps. 
Proper accommodations for the traveling public in 

the way of garages, hotels, public parking places, and 
comfort stations. 

Complete knowledge and study of, and, if neces- 

sary, the design of labor and time saving devices and 
equipment. 
A study of plant layouts and equipment for vari- 

ous types of construction under varying conditions. 
A study of the grade crossing situation and a 

strong campaign for improved conditions. 
The holding of road schools and short courses for 

the instruction and inspiration of all classes engaged 
in supervising and constructing highways. 

Helping to formulate and pass adequate highway 
legislation so that the State may keep pace with other 
States. 
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THE COMING BATTLE. 

It may readily be seen from this hasty survey of 
some of the attendant problems that these changed 
highway conditions and this spirit of getting hitherto 
unheard-of results have, instead of making our task 
easier, but served to tremendously increase our prob- 
lems and responsibilities. We are on the threshold 
of a new epoch in highway construction in America, 
but instead of congratulating ourselves to-day that 
the long fight. for highways is won, we should rather 
gird our loins for the impending battle. Added 
responsibilities bring added fears to the executive 
who thinks and spur him on to new efforts and new 
devices for developing himself and his organization 
to meet the new conditions. 

The coming battle is all the more serious because 
from time immemorial the American people, while 
always willing to pay the price for the work they 
desire, have never been willing to pay the price of 
the proper supervision of it. ‘‘Millions for public 
works, but a pittance for those who must design 
and supervise the building of them” seems to be 
the American spirit. Our National and State legis- 
lative halls are filled with men who appropriate 
millions and tens of millions with very little thought 
of the organizations necessary to properly expend 
them, and with much less desire to provide proper 
supervision than to further the prestige of themselves 
or of their political party. 

FEDERAL POLICY. 

As a case in point: It was with the greatest 
difficulty that the present Congress could be induced 
to fix the salary of the very competent present head 
of the Federal Bureau of Roads at $6,000 a year, 
although this bureau will in the years 1919 to 1922, 
inclusive, supervise from the Federal standpoint and 
protect the Federal interest in the expenditure of 
probably two hundred millions of Federal money 
and with it the expenditure of three hundred millions 
more from the States and local units. The National 
Congress is probably the most niggardly employer 
in America, unless some of the States bear off the 
unenviable palm. It seems hopeless to expect a 
continuously efficient organization in any Federal 
bureau unless Congress shall see a new light and fix 
public salaries to fit the imposed responsibilities. 

It is interesting, although disconcerting, to note 
the almost total lack of interest on the part of road- 
promoting organizations in the fundamental problem 
of getting proper administrative bodies to control 
the highway programs. We have good-roads asso- 
ciations, trail associations, highway councils, etc., 
ad infinitum, all seeking to promote the construction 
of roads in detail or in mass, and urging the Nation, 
the States, and the counties to spend millions or 
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billions on highways of all kinds, classes, sorts, and 
conditions. 

The sole idea seems to be to get money and more 
money to build highways. It does not appear to 
matter to them what kind of highways, who builds 
them, or whether the people get a dollar’s worth or 
a dime’s worth for a dollar. Men are in these asso- 
ciations who make millions every year, who control 
organizations which are solely designed to get 

efficient dollar-for-dollar results, and who pay their 
executives what they are worth. Yet when they 
get into the field of public service they seemingly 
forget all the rules which made their own business 
a success, and expect a thousand-dollar man to be 
the eighth wonder of the world and world-beating 
organizations to grow overnight with no possible 
financial encouragement. Unless business men of 
this class wake up and devote more thought to the 
basic problem of getting efficient organizations to 
spend the money, I fear a real disaster to our high- 
way programs. 

POLITICS AND SALARIES. 

All of us have probably in the past derided the 
possibility of getting effective results out of town 
and county highway efforts because (we said) 
politics had too great a part in road work in those 
units and that they would never pay the salaries 
necessary to get competent planning and_ super- 
vision of the work. And yet in 34 of the 48 States 
which now have State highway departments, the 
Governor may change the personnel of the State 
highway department so as to control it during his 
term of office. In many of these States the highway 
law is deliberately so framed that a new governor 
may make a clean sweep of the State highway de- 
partment the minute he assumes office, if he so 
desires. In most cases he seems to have desired it. 
There have been at least 127 different executive 
highway officials in these 34 politically organized 
State highway departments in the grand total of 
296 years of their existence, or a change every 
24 years (on an average) in each State. The oldest 
executive officer in charge of highway work in any 
American State has served his State 9 years in that 
capacity. 
A State highway department is not right or it is 

not wrong just because it has a Republican or a 
Democrat at its head, or because one brand of Re- 
publican or Democrat is in control when another 
brand of the same political party comes into power. 
A State highway department is right when it is well 
organized to get efficient and economical results and 
is wrong when it is organized or unorganized to pro- 
duce inefficient and uneconomical results. 

Let us consider the salaries paid the executive 
officers of the State highway departments. ‘There is 



one who is paid $20,000 per annum; two, $10,000; 
one, $8,000; two, $7,000; two, $6,000; and eight, 

$5,000, while 32 of them are paid less than $5,000 
and 20 of them receive $3,600 or less. In this con- 
nection it should be remembered that the highway 
work expected to be supervised by a State highway 
department is now in few cases less than $3,000,000 
a year and in many States it has reached, or will 
soon reach, as much as $15,000,000, $20,000,000, or 

$25,000,000. What business organization in the 
world would pay on a similar scale for similar re- 
sponsibilities or would expect to receive adequate 
results under such conditions ? 

I speak of these matters not in a spirit of fault 
finding, but in order to interest you in the great 
problem of building up public opinion to the point 
where, for its own protection, it will insist upon the 
proper organization of every agency which deals 
with the expenditure of these great aggregations of 

highway funds. 

CLEAN-CUT EFFICIENCY. 

We must, by every means in our power, by pre- 
cept and example, preach the doctrine of clean-cut 
business efficiency in American highway admunis- 
tration. In doing so we will go up against the age- 
long prejudice of the American people against paying 
their public servants a living or a proper wage. 
From top to bottom the scale of public salaries is 
wrong. The constitutional and other officers of the 
Nation, of the States, of the counties, and of all 
other municipalities are, practically without ex- 
ception, being paid not on the basis of what their 
services are or should be worth, but on a basis fixed 

(in most cases long years ago) with due regard to 
the “honor”? which must accrue to the holder of a 
public office. 

There is or should be an honor in being selected 
for public service—and worthy public servants ap- 
preciate and feel that honor. !t may be, although 
I doubt it, worth while for the American people to 
consistently penalize those who work for them by 
paying them less than a living wage or less than the 
work would command if done for a corporation, or 
if done for the individual citizen in his private ca- 
pacity. But the trouble with the system is that 
when the American people have before them a piece 
of really constructive work, like their present high- 
Way program, the policy falls down absolutely. 

We must help the American people by making 
them realize that with hundreds of millions, even 

billions, to be expended in the next few years the 
building of highways is a profession and a business 
and not a political football to be kicked around like 
the proverbial pup. This is not selfishness. Most 
of us are in this highway business because we love 
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the work and because we want to help build up the 
States and the Nation. I doubt if thereis one man 
here who has made good or who is capable of making 
good who can not leave his present State position 
and make more money working for himself or in 
employment in commercial lines. But the work 
must go on well and we must feel an interest above 
a mere financial interest in the jobs we hold, if we 
are worthy of them. * * .* 

I trust that nothing I have said in regard to State 
highway organizations will be wrongly construed. 
The present organizations, with very few exceptions, 
are, and have been doing effective work with limited 
opportunities. Where there is trouble it is in most 
cases due principally to the political obsession of 
our American Commonwealths. * * * 

In fairness to my home State, Wisconsin, it should 

be stated that we have a nonpolitical highway com- 
mission, the operations of which have been entirely 
free from political interference by the governor or 
anyone else. I state this because there may be some 
idea that my remarks originate from dissatisfaction 
with conditions in my own State, which is not the 
case. Conditions, laws, and public sentiment there 
are good and improving fast. * * * 

The professions of highway engineering and of 
highway building must be dignified so that they 
attract the best engineers and the best construction 
men in America. This is important, not only for 
the immediate future, but especially so for the years 
to come. Not only must we strive to attract and 
keep the best we have but we must get the coming 
men. We need all the brains and all the talent we 
can muster. To attract the best young men good 
working conditions, a clean atmosphere in public 
service, adequate compensation, and a reasonable 
chance of advancement must be offered. Less than 
this will not serve. 

Let us dedicate ourselves to this work of helping 
to make all highway organizations efficient instru- 
ments, able and competent to carry out the Ameri- 
can purpose of building a highway system befitting 
the greatness of the American nation. Than this, 
we can do the American people no greater service 

INTEREST OF BONDS TOO LOW. 

California is finding it difficult to dispose of high- 
way bonds on account of the low rate of interest, 44 

per cent, fixed by legislative enactment.. in Novem- 
ber the State offered the last $3,000,000 of the second 
$15,000,000 issue authorized some time ago, but 

there was not a single bid. The first sale under the 

$40,000,000 issue voted last year is scheduled for an 

early date, but officials think the sale extremely 
doubtful. 
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Survey of Southern States Highway Situation. 
W.S. Keller, State Highway Engineer of Alabama. 

UST what States should be included in this report 
is doubtful. I have not attempted to com- 
municate with all really Southern States, 

concluding that several such States are included 

in the territory assigned to others. Questionnaires 
were mailed to North Carolina, South Carolina, 

Tennessee, Arkansas, Louisiana, Mississippi, Florida, 
Georgia, and Alabama. Replies were received 
from all of the States with the exception of North 
Carolina and Louisiana, and on the basis of these 

replies, I am able to give you the following infor- 
mation. 

CONSTRUCTION AND EXPENDITURE, 1919. 

Arkansas.—This mileage and cost can not be 
divided upon a yearly basis. 
Georgia.—Two hundred miles constructed with an 

expenditure of $2,500,000. 
South Carolina.—Ninety miles, with two bridges 

completed and five other bridges under construction. 
Total estimated cost for work done this year, 

about $1,100,000. 
Tennessee.—I*ederal aid, 67.8 miles, cost, $854,837 ; 

State aid, 38.66 miles, cost, $209,153.30; total, 

106.46 miles, cost $1,063,990.30. 

Alabama.—One hundred miles, $600,000. 

As a large number of contracts extend from one 
year into the next and are in various stages of con- 
struction it is manifestly impossible for a State to 
give accurate approximation of miles of road con- 
structed and expenditures for the year. 

PRICES AND SUPPLIES OF LABORAND MATERIALS, 1919. 

Arkansas.—Prices very high for both labor and 
materials; freight rates high. Labor scarce and 

inefficient. 
Georgia.—Convict labor scarce. Free labor plenti- 

ful at $3.50 per day. Materials plentiful at source 

of supply but scarce and expensive because of lack 

of transportation and high freight rates. 

South Carolina. —Prices about two and one-quarter 

times those of 1916. 
Tennessee.—Materials satisfactory. 

transportation the problems. 

Alabama.—Prices very high with labor hard to 

get and very unsatisfactory. 

Labor and 

NEW OR PROPOSED STATE LEGISLATION. 

Arkansas.—The 1919 legislature in regular and 

special session created special road improvement 

districts to build more than 6,000 miles of good 

roads. 
Georgia.—An act of the Georgia Legislature, ap- 

proved August 18, 1919, reorganizing the State high- 

way department; and an act approved August 16, 

WeeSee Weer 

1919, amending ‘Georgia motor vehicle law,” 
which will provide approximately $2,000,000 per 
annum for highway construction and to liquidate 
the bonded indebtedness which, by vote of the 
people of Georgia, may be created to build and 
maintain roads of this State. 

South Carolina.—Proposed doubling of auto tax 
which will raise about $1,250,000 and a 2-mill tax 

which would raise about $750,000. 
Tennessee.—None. 
Alabama.—A new State highway law was passed 

by the legislature in September enlarging the power 
and authority of the State highway commission and 
increasing the State appropriation. There was also 
passed a bill authorizing a vote of the people, elec- 
tion to be held next February, to amend the State 
constitution so that $25,000,000 in State road 

bonds may be issued. If passed favorably the law 

becomes self-acting and will be put into effect 
immediately. 

BOND ISSUES PASSED AND PENDING. 

Arkansas.—No State or county bonds can be 
voted in Arkansas. 

Georgia.—Counties have voted $17,000,000 in 
bonds. An issue of $40,000,000 in bonds by the 
State is pending. 

South Carolina.—No State bond issues. Previous 
county and township bond issues total about 
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$7,250,000, proposed county bond issues about 

$3,000,000. 
Tennessee.—County bond issues $11,832,250. 
Alabama.—One county has voted a bond issue of 

$150,000, the proceeds to be used in conjunction 
with State and Federal aid. A constitutional pro- 
vision prevents any county from having a bonded 
indebtedness greater than 34 per cent of its tax 
valuation. Most of the Alabama counties are up 
to this small debt limit. 

CONSTRUCTION AND EXPENDITURES 1920. 

Arkansas.—See answers above. 
Georgia.—Proposed mileage of construction in 

1920, 400 miles with an approximate expenditure 
of $6,000,000. 

South Carolina.—Four hundred miles and about 

$4,000,000. 
Tennessee.—189 miles bituminous road, at 

$25,000, $4,725,000; 427 miles waterbound macadam, 

at $16,500, $7,045,500; total, 616 miles at 
$11,770,500. All under survey will be in shape for 

contract by spring. 
Alabama.—If bond issue fails $1,000,000 will be 

spent. If bond issue is successful the expenditure 
will be $2,000,000. These amounts are exclusive 

of Federal and county funds. 

1920 LABOR AND MATERIALS PRICES AND SUPPLIES. 

Arkansas.—In view of large amount of work 
contemplated, scarcity of contractors and men, 

car shortage, lack of local materials, etc., prices 

will probably remain high. 
Georgia.—It is anticipated that convict labor 

will diminish. Price of free labor and materials 
will remain the same, but supply will be deficient. 

South Carolina.—About the same as 1919. No 

material change anticipated. 
Tennessee.—Situation as to labor and material 

very discouraging. 
Alabama.—No change anticipated. 

WHAT THE REPLIES SHOW. 

The information gathered from these five States 
establishes the following facts which can not be dis- 
puted: 

1. That the South is awake to the necessity for 
the construction of high-class roads. 

2. That despite the enormous increase in the cost 
of road-building materials and labor, funds are be- 
ing provided and road construction is decidedly on 
the increase. 

3. That if the enormous amount of work proposed 
by some of the States for the year 1920 is adver- 
tised to the world the psychological effect will greatly 
increase prices. It would appear that an underesti- 
mate of work to be done 1 is decidedly better than an 
overestimate. 

4, That road construction is no longer the sole 
duty of counties, but with the generous aid of the 
Government, the States are assuming their share of 
such duty. 

Highway Situation in the Pacific Coast States. 
Herbert Nunn, State Highway Engineer of Oregon. 

in one National highway; that is the Pacific 
Coast Highway extending from California to 

Oregon and Washington, This when completed will 
have an approximate length of some 1,400 miles, 
and the large part of it is now completed or nearing 
completion. 

Mr. Fletcher, of California, stated to me this morn- 

ing his State had completed 525 miles, extending 
from Los Angeles north to Sacramento, and we are 
now under contract to complete the road. Oregon 
now has under contract on this road some 400 miles 
of construction, all of which will be completed by 
the middle of next year, 200 miles of which will be 
paved and the rest macadam or gravel. Washing- 
ton has completed this road to Seattle, and next 
year its entire length will be complete. 

I am unable to say at this time just how much 
money was expended during the year 1919 in the 
three States, but in Oregon approximately $7,000,000 
was expended. The three States, however, are 
pretty well fixed financially. 

Cie Pacific coast is ae particularly interested California has a new bond issue for $40,000,000 
and previously has expended some $33,000,000. 
Oregon has some $32,000,000 available and roads to 
cost $19,000,000 to $20,000,000 under construction. 
Washington has less money. They failed to carry 
the bond issue there this year, but have between 

$8,000,000 and $9,000,000 available for next year. 
The eastern connections with the Pacific Highway 

are the Santa Fe Trail, the Lincoln Highway, and the 
Midland Road. I think the Santa Fe is pretty well 
cared for. It connects with Southern California. In 
Oregon we are connecting with the Southern High- 
way and with the Columbia River Highway. 

Labor conditions on the Pacific coast are about 
the same as in the East. The pay is about $4.50 
with $7.50 for teams. We don’t expect better 
labor conditions next year. Material conditions 
are better. In Oregon we have sufficient local 
material and don’t require much rail transporta- 
tion. Washington is fixed similarly. So is North- 
ern California. Southern California is in worse con- 
dition as to transportation. 
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New England Road Conditions, 1919 and 1920. 
Col. Wm. D. Sohier, formerly chairman Massachusetts Highway Commission. 

HE New England States, Maine, New Hamp- 
ls shire, Vermont, Massachusetts, Rhode 

Island and Connecticut, have an area of 

about 62,000 square miles, or a little more than 
2 per cent of the area of the United States. They 
are quite thickly populated and have developed 
large industries. 

New England contains over 7 per cent of the 
population, and over 10 per cent of the entire 
valuation of the United States, with only 2 per 
cent of the area. It has over 87,000 miles of rural 
highways, nearly 4 per cent of the total in the 
United States, or about twice the average number 
of miles of rural highway for each square mile of 
territory. 

IMPROVED HIGHWAYS. 

The New England States, especially Connecticut 
and Massachusetts, were among the very first to 
adopt a State-highway or State-aid system. As 
a matter of fact, I believe that New Jersey was the 
only other State to begin a comprenensive State or 
State-aid system of improved highways 26 or 27 
years ago. The results accomplished in New Eng- 
land show clearly the advantages of such a system. 

I am using the figures published by the United 
States Bureau of Public Roads, to January 1, 1917, 
allowing for recent improvements. Out of about 
75,000 miles of improved rural highways in the 
United States, maintained under the State or State- 
aid system, 11,589 miles, or 154 per cent, were in 

New England. Nearly one-half of these highways 
were in Connecticut and Massachusetts. 

There were in the United States about 69,000 
miles of highway which had been constructed under 
the State or State-aid system, and of these more 
than 9,000 miles, or 13 per cent were in New Eng- 
land. (I believe the figures published by the 
department are only rural highways and exclude 
improved highways and streets in cities, towns, 
and villages.) 

It is stated that there are 287,000 miles of rural 
highway that have been surfaced in the United 
States. More than 40,000 miles of these, or about 
14 per cent, are in New England. [If city, town, 
and village streets were added, the mileage would 
be much larger. 

MILEAGE OF IMPROVED HIGHWAY. 

In 1916 we found that there were over 23,000 
miles of highway in Massachusetts, and that about 
one-half of them were improved roads or streets; 
to wit—roads that had been graded, drained, and 
had material brought in to build the road. Most 
of these were constructed with a gravel surface or 
of some stronger Material. 

WILLIAM D.SOHIER 

Since those statistics were made in my home 
State, Massachusetts, the mileage of road improved 

as State highway or State-aid road has increased 
from 1,100 miles credited to us by the Government, 
to over 2,400 miles of improved highway that is 
maintained. I believe some of our neighboring 
States have done as well or even better. 

The conditions are quite different in the six New 
England States. The three northern States, Maine, 

New Hampshire, and Vermont, are, to a great 
extent, agricultural and lumbering States, although 
they have also great attractions for summer resi- 
dents and tourists. With the exception of relatively 
a few miles on the main trunk lines, their highways 
do not have any large bulk of heavy traffic, 

The other three States, Massachusetts, Rhode 
Island and Connecticut, on the other hand—while 
there is considerable farming in Massachusetts and 
Connecticut, and quite a little intensive farming in 
Rhode Island—are in the main, manufacturing 
States, are very thickly populated, and their roads 
carry very heavy traffic. The highways in these 
States are also used on through routes to the sea- 
board from the interior, and have had to carry a 
considerable amount of trucking for the Army. 
These last three States can afford to spend very 
much more per mile of road, both in construction 
and maintenance, than the northern States. 



Most of the improved highways in the three 
northern States are, and must be, constructed of 
local materials, being very largely gravel roads or 
improved dirt roads. The main trunk lines in 
Massachusettes, Rhode Island, and Connecticut have 
been very largely constructed during the last 20 to 25 
years, starting originally with some gravel and a 
great many miles of waterbound macadam road, 
continuing bituminous macadam and concrete. 

The traffic on these roads has very largely in- 
creased year by year on account of the manufactur- 
ing and especially because of the war activities. The 
roads have had to be considerably widened; many 
of them have had to be resurfaced. It has been 
found everywhere there was heavy truck traffic 
that a 14 to 16 foot width of hardened surface was 
insufficient on main highways; that at least 18 feet 
was necessary or it sheared off on the edges. 

It has been found that waterbound macadam 

roads or roads with. surface treatments will not, 

unless upon unusually good soil or foundation, 
withstand heavy trucks and truck traffic, especially 
when the frost is coming out of the ground in the 
spring. 

THE HIGHWAY RECORD OF 1919. 

During the year 1919 there were approximately 

300 miles of State highway constructed in the New 
England States, at a cost of about $2,300,000, and 
225 miles of State-aid road constructed at a cost 
of about $2,700,000. I could not secure accurate 
figures for all the States. 

There were approximately 15,500 miles of road 
maintained by the States or under State super- 
vision, either State highways or State-aid roads. 
I have not the figures for Connecticut, but $4,300,000 
was spent on this maintenance and reconstruction 
work in the other five States. 

I have not the number of men employed in all 
the States, but there were 515 employed in Maine, 
and from 300 to 600 a day in Massachusetts not 

including 400 town employees who actually did 
maintenance work. 

The figures I secured are shown in the following 
table: 

1919 

| Miles of 
, State “hyp Cost of te | 

State. Miles mainte- nies | 
mainte- | nance and ; nA bs. Cost 
nance, recon- States | 

struction. | iq con- | 

structed. | 
| 

Maines. 2.5... fe ae eee aac 4, 400 $700, 000 145 $1, 500, 000 
New Hampshire 1, 425 750, 000 1207| 2 ieee 
Vermontec-secess-taces Cust: 1, 518 98, 670 115 | 412, 000 
Massachusetts: 

State Highway and State aid- 2; 286: |, 2.207 (000 | sea ech sls caper ae 
WELOWDS LR: eee ae 4, 000 225, 000 140 2, 400, 000 

Rhode island Sook cess e-. esta ee: BSS" | MeL OO, OOO s eer ames | Seca es ie 
Connechiontemsncs©.. 05.0 c¢sese df 62/4 Sete ctse ica tees oes Vee Reeeae bale 

Ut Laer cere Siete Ee 15,589 | 4,984, 670 520 | 4,312,000 
° | 

Maine has voted 5 to 1 in favor of authorizing the 
State to issue $8,000,000 in bonds to be used in con- 
structing State highways and State-aid roads, also 
to meet Federal aid of which she secures $2,648,000. 

AVAILABLE FUNDS AND WORK IN 1920. 

IT am showing the amounts probably to be availa- 
ble in the various States during 1920 (the amount 
available in Connecticut is given as for two years, 
1920 and 1921, this including Government aid, 
$9,640,000 for construction and maintenance; I have 
divided that amount to get an average for one year): 

Miles of 
State 

highway wi 
14 construc- me iles . State. se arts Cost. miatrie es Cost. 

recon- nance. 
struc- 
tion. 

MING: 5 oases at geen eae 150 | $4,500, 000 4, 500 $800, 000 
LALO AIG Seam sae rae mires LOO=125 5 250% 00M Seaeca<e|ae cee ene 

New Hampshire ae 100 | 1,250,000 1, 500 750, 000 
Vermontieeeets fee asss-seeeee tes 75 | 1,323,000 1,518 98, 670 
Massachusetts: 

State highway and Federal 
ENG paeheirimed saondode anon 100-125 | 3,300,000 2,286 | 1,200,000 

State ALG ta 22 hha oeicetae LOOM Seb SOO KOON eee ite cieet vom ee eee 
IRGCONSUNMCTIOM ese erie eee seete GO oe -L8250:000 Mace e ee ce lasmec ciieine 
Poor towl roads acer eeae st feiss eaaes aoe eaters 5, 500 450, 000 

Rhodewislandesiae. osc scence 30-40 | 1,300,000 333 350, 000 
Connecticut, average 2 years....-. 1°140 4) 133845, 0008) Wel 1627) |e erctetee 

855-915 | 19,518, 000 17,264 | 3,648,670 

ant Estimated. 

PROGRESS IN MASSACHUSETTS. 

In Massachusetts under an act passed two years 
ago, the highway commission was authorized to aid 
the poorer towns of under $3,000,000 valuation, to 
maintain and improve their rural highways. ‘This 
work has only commenced. 

The State gives to the towns from the motor ve- 
hicle fees, $50 a mile a year, and the town appropri- 
ates an average of a 3-mill tax to go with the State’s 
money—all the money to be spent under the super- 
vision of the State engineers. Last year the legisla- 
ture made available from the motor vehicle fees 
$200,000, and the towns had to appropriate about 
$100,000 to go with it. 
Work was done in 73 towns and 4,000 miles of 

road were dragged. Next year we have asked for an 
appropriation of $300,000, and we think the towns 
will probably have to put up $150,000 for the work 
and that this maintenance work will cover about 
5,500 miles of road. 

This is the greatest advance in road improvement 
that we have undertaken in Massachusetts, and it 
promises most splendid results within a few years 
when the towns are properly grouped and proper 
machinery is secured, the plan being that a number 
of towns may be grouped and use the same machin- 
ery, the laborers also working in a number of adjoin- 
ing towns. 

It is expected that within a very few years the 
State will be helping over 160 towns, containing over 

‘ | 



8,000 miles of road, to improve their roads, and 
maintain them, all the work being done under the 
supervision of the State, and that at that time the 
commission will have available at least $500,000 a 
year for the work, and the towns in which the work 
is done will have to make available $500,000, or 
about $1,000,000 in all for this maintenance work. 

Certainly at the end of five years, if the present 
program is carried out, there will be 3,500 miles of 

State highway and State-aid road on the main routes 
in the rural districts which will have been con- 
structed in a permanent way and be constantly 
maintained. There will be 8,000 miles more of dirt 
and gravel country road, well drained and con- 
stantly maintained and many miles of it oiled on 
the main lines, making about 11,500 miles of road 

constantly maintained in the country districts, or 

67 per cent of the total of 17,000 miles in the whole 
State of Massachusetts. Of course, you must realize 
that a good many miles of this 17,000 are merely 
bypaths and wood roads, although they are called 
public highways. 

CREDIT DUE MAINE FOR IMPROVED ROADS. 

I wish at this point to say a word for Maine, 
because I think Maine and its State highway com- 
missioners have accomplished so much in Maine 
during the last 6 years, including the terribly difficult 
period of the war. 

Some of the other New England States started 
sometime ago, and they have been at it ever since. 
Connecticut and Massachusetts began 27 years ago; 
Rhode Island had a State highway system con- 
structed and improved at least 5 years ago. New 
Hampshire and Vermont have been at work for a 
good many years on their trunk-line systems and 

State-aid roads. 
Maine, however, until 6 years ago, had practically 

no road system whatever. As you know, during the 

war, particularly the last year of the war, condi- 

tions were extremely difficult. Consider, then, what 
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Maine has accomplished during these 6 years. She 
made a new start in 1913 with a State highway com- 
mission and State engineer. Since that time she 
has constructed 391 miles of State highway, 1,393 

miles of State-aid road, and several miles under 
special acts, the total constructed mileage being 

7 per cent of the entire mileage of road in the State. 
She has expended for construction, $3,231,000 for 

State highways, and $3,242,000 for State-aid roads. 
And what is more significant than this: Starting 

only 6 years ago, Maine, with a total mileage of over 
25,500 miles of road, has now under maintenance 
1,400 miles of State highways and about 3,000 miles 
of State-aid road. 

In 1914 they were maintaining under State super- 
vision 688 miles of road. In 1919 they were main- 
taining over 4,500 miles under more than 500 patrol- 
men, and 88 more miles maintained that were not 

under patrol. 

. NEW ENGLAND CONSTRUCTION 1920. 

During the year 1920 we expect to construct about 

900 miles of improved highway in New England at 
an expenditure of over $9,500,000. Much more im- 

portant than this is the fact that we shall have, 
under State-supervised maintenance, over 42 per 
cent or more than 17,000 miles of the total of 40,000 
miles of improved and surfaced highway in the coun- 
try districts. We shall have available for this main- 
tenance over $4,500,000, if I include my estimate of 
the expenditures in Connecticut. 
We are much prouder in New England of what we 

have accomplished in establishing a patrol system 
or the constant Maintenance of our highways, than 
we are of all the miles that we have constructed 
since the beginning. 

Construction is easy, involves but few miles, few 

years, few places in any one year; but. Maintenance 
that is different—is constantly with us year after 
year, day by day, and every day and every minute 
of the day. 

The Situation in the Middle Atlantic States. 
Samuel Knopf, Assistant Engineer, Delaware State Highway Department. 

EPORTS from highway departments of the 

Middle Atlantic States, comprising New 

York, New Jersey, Pennsylvania, Delaware, 

and Maryland, indicate a total mileage of highways 

under construction during the calendar year 1919 of 

approximately 1,900 miles. The moneys expended 

to carry on this work amounts to a sum of nearly 

$75,000,000. This total is made up of the actual 

cash expenditures for such items as labor, materials, 

supervision, and administration directly connected 

with the construction, improvement, and upkeep of 

the public roads and bridges outside the limits of 

incorporated towns and cities, and does not include 
any items for the sinking fund payments or the re- 
demption and interest on road and bridge bonds. 

Of all kinds of construction undertaken in these 
States during the year, either public or semipublic, 
no work resumed operations so quickly or on so 
large a scale as the highway work. 

THE STIMULUS TO ROAD BUILDING. 

This new impetus of road building, attributed to 

the tremendous development and increase of the 

‘heavy motor truck to a great degree, is a by-product 
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of the war. During the war the almost complete 
paralysis of railroad facilities by war-time transpor- 
tation stimulated the use of motor trucks on public 
highways. Particularly has this been true in the 
Middle Atlantic States, where the production of war 
materials was largely centered, and through which 
passed nearly all troops, materials, and equipment 
for war purposes. In this district their increase, due 
to their successful operation in spite of the bad roads 
and weather conditions, has been little short of phe- 
nomenal, and they are to be found wherever traffic 
conditions permit their profitable use. 

Very few of our present roads were designed to 
carry this class of traffic. In many places, the dam- 
age due to the incessant pounding of these fast and 
heavy vehicles was so great that the cost of adequate 
maintenance overbalanced the bond charges re- 
quired for complete reconstruction. New and un- 
forseen problems in road building had to be solved. 

It is significant that the road building program of 
1919 in these States was enlarged and designed pri- 
marily to cope with this traffic. The money for the 
construction program was immediately available, 

and with few exceptions, work began in full swing. 
Indications pointed to great records in construction. 
To date, with the working season over, only approxi- 
mately 40 per cent of this program is completed. 
Failure to complete the program has been primarily 
due to labor conditions, shortage of materials, 
brought about by lack of equipment available for 
transportation, and a poor working season due to 
bad weather. 

DELAY FROM LABOR CONDITIONS. 

Labor conditions in this district were never more 
unsatisfactory. It was first thought labor would be 
plentiful owing to the fact that our soldiers now 
returning from war would be more than ample to 
carry on road work. Sympathetic propaganda 
urging that the soldiers be given first preference was 
spread broadcast. As the returned soldier did not 
take kindly to this kind of work, labor obtained to 
carry on road work in this district was recruited 
largely from foreigners formerly engaged as muni- 
tion workers. Accustomed to a higher rate of pay 
during the war, they became restless when they 
were obliged to accept wages averaging 45 cents 
per hour. Their war savings made regular employ- 
ment unnecessary. During the year in certain dis- 
tricts of Pennsylvania and New Jersey, thousands 
of this class of labor migrated to Europe. This 
had quite an effect on the visible amount of cam- 
mon labor available for road work. Contractors and 
others engaged on road work did not anticipate this 
instability of labor. In some localities, there was 
not sufficient labor to carry on road work under 
construction and the other business of the vicinity. 
An actual shortage existed. In other localities, labor 

was plentiful, but disinclined to work regularly. As 
the season progressed labor became more unreliable. 
Some contractors imported labor from cities 75 miles 
distant. As an instance of this drifting labor: On 
one job 24 miles long, requiring an outfit of 50 men, 
which was completed in about three months, an 
examination of the payroll showed it to contain at 
jeast 500 different names. This labor turnover, 
besides delaying the progress of the work, influenced 
bidding prices and quality of workmanship. 

THE SHORTAGE OF SUPPLIES. 

Relative to supplies of materials, an actual short- 
age existed. Plants supplying materials were con- 
fronted with a large production program, larger 
than they had anticipated. With no chance to 
provide additional equipment, with labor uncertain 
as in other lines, and with present equipment in 
bad shape due to wear and tear of war work they 
could not keep up production. Part of the time 
this was due to lack of transportation facilities, but, 
generally speaking, to an actual shortage, or the 
fact that the territory was, so to speak, ‘‘over- 
jobbed.” | 

Equipment for transportation was in bad shape. 
This directly affected the actual supply of materials. 
Even now, there is a distinct shortage of cars for 
the movement of coal, drain and other commodities, 
which are being given first preference when any 
emergency arises. ‘This condition became so acute 
during the last few months of the working season 
that it almost put a stop to the construction program. 
Contrary to expectations, material prices did not 
drop. It was thought that with the war over there 
would be a gradual decline, but the unusual demand 
for the limited supply of materials coupled with the 
high cost of production and the supply of trans- 
portation facilities kept prices within narrow limits— 
actually there was a general increase in prices of 
all materials. 
A poor working season was experienced by all 

engaged on road work during the past year. Par- 
ticularly has this been true in this district. The 
average number of working days fit for laying 
roadway were as follows: May, 11 days; June, 19 
days; July, 19 days; August, 15 days; September, 20 
days; October, 11 days; November, 12 days. 

Usually the number of working days per month 
will average 22 days. Although this delayed the 
progress of the work, it helped the material shortage 
by making the situation seem better than it was 
actually. 

The lateness and hesitancy of awarding some of 
the contracts naturally delayed the program. Con- 
tractors looking for prospective work marked time, 
and did not arrange for needed plant. Consequently 
equipment orders piled up as the season progressed 
and deliveries came too late for the working season. 



That all these factors have had an influence in the 
bids submitted for road work let out late in the 
season, is shown by the fact that in some instances 
these bids received ranged 10 to 15 per cent higher 
than those submitted earlier, when every indication 
then pointed to ‘straight sailing’ road building. 

During the year legislation affecting highways was 
passed in several of the States. These laws affected 
the weights and tonnage carried by motor trucks 
and the use of traction engines on improved high- 
ways. Their use upon improved types of roads have 
been restricted. Others passed were headlight laws 
modifications and ones.requiring all vehicles to carry 
lights. New legislation, empowering her highway 
commissioner to acquire land containing stone for 
road building purposes, has been passed in Penn- 
sylvania. This stone may be used by the State or 
furnished and sold to contractors engaged on high- 
way contracts under the State’s jurisdiction. 

THE YEAR’S GREAT PROGRAM. 

The magnitude of the highway program did not 
become apparent until the early part of 1919, when 
the State and county governments began to make pro- 
visions for road funds to an extent before unknown. 

Besides the annual revenue derived by taxation 
for road purposes, bond issues authorized or pending 
and other sources of money in the States were as 
follows: 

Pennsylvania: 
$50,000,000 in State bond issues author- 

ized. 
SO in county bond issues author- 

ized. 
$8,500,000 in county bond issues proposed. 

New Jersey: 
$5,000,000 in State bond issues authorized. 
$1,000,000 in county bond issues authorized. 
$4,500,000 in county bond issues pending. 

New York: 
$12,000,000 of the bond issue of 1912 

authorized. 
County bond issues approximately 

$7,500,000 authorized, with a proposed 
State bond issue to be introduced to the 
legislature for $100,000,000. 

Delaware: 
$2,000,000 in State bond issues authorized. 
$1,750,000 county bond issues authorized. 
$1,500,000 private fund. 

Maryland: 
Program was carried on by State appro- 

priations. 
No State bonds have been passed or pending. 

To these amounts of money must be added the 
considerable increase of funds available under the 
Federal aid act and the Post Office appropriations 
act, which provided an additional appropriation for 
Federal cooperation in the improvement of rural 
post and forest roads during 1919, 1920 and 1921. 
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The money allotted to these five States under these 
acts amounts to $32,400,000, of which $5,500,000 was 
applied to road building during 1919. 

Notwithstanding the fact that this year’s road 
building program has been a disappointment, pre- 
paration for road building for 1920 is even larger 
than that undertaken this year. 

The program calls for the construction of about 
2,100 miles of hard-surfaced highways, at an ex- 

penditure in the neighborhood of $100,000,000. 
Just what amount of this will be completed is prob- 
lematical. Funds will not be the fimiting factor. 
The limiting factors will be the same as those which 
held back this year’s construction, namely, the 
amount of labor and materials available, including the 
ability of getting the materials on the ground, and 
the lack of experienced and fully equipped con- 
tractors’ organizations. 

WHAT THE 1920 PROGRAM MEANS. 

The program to be carried out requires the moving 
of 12,500,000 tons of aggregates, which include the 
tonnage required to complete the projects carried 
over from this year’s work. To this also must be 
added the tonnage of aggregates required in the re- 
sumption of building operations, railroad improve- 
ments, street work, maintenance of roads, etc., 

which has been seriously curtailed during the war and 
the year of 1919 waiting for a decrease in prices. 
Realizing that no decrease in prices is probable, and, 
because of the urgent demand for these improve- 
ments, it is safe to predict that they willbe made. It 
is evident that a material shortage will exist unless 
some means are taken to improve the situation. 

To successfully meet this tremendous demand for 
materials, transportation facilities must be improved, 
plant capacities enlarged, and production increased, 
Each is supplementary to the other. The develop- 
ment of one without the corresponding development 
of the others would tend to increase rather than to 
minimize a difficult situation. 

The fact that materials producers were unable to 
secure transportation for their capacity production 
this year has led them to curtail their output as a 
means of self-protection. The coal shortage is also 
at present closing down some plants. As an in- 

stance, in the Lehigh Valley districts supplying 
cement to these States, there is nominally on hand 
15,000,000 barrels of cement in stock. Reports 

indicate that now there are but 2,000,000 barrels 

on hand. Shortage of coal has closed down several 

of the plants, and the others are running below 

capacity. How serious a factor this coal crisis will 

become is not apparent, but is a general indication 

that production will be lower and prices higher. 

The labor condition existing in this country is at 

a critical stage. Although labor seems plentiful, 



there is nothing in the present situation to indicate 
that it will be more efficient or more willing to work 
next year than this year, and, unless there is a full 
resumption of united effort, there is no chance for a 
larger production. Until the unorganized common 
laborer on road work realizes that he is no longer 
employed on “war work,” and that no ‘‘ war profits”’ 
and ‘‘war wages”’ exist in honest road building, he 
will always remain the same unreliable workman. 
Not until he has spent his war savings will he become 
more efficient. Any increase in wages does not seem 
to remedy the position. During the past year in- 
cteases to common labor were given to help rush the 
program, but the general effects with regards to pro- 
duction remained the same. Contractors to cope 
with this labor are turning favorably to labor-saving 
devices, and wherever men can be replaced by ma- 
chines the chances are they will. 

COOPERATION TO COPE WITH CRISIS. 

Industrial managers and concerns have begun to 
realize that to cope with this crisis more efficient 
cooperation between all parties is necessary. It is 
apparent that there must be the greatest degree of 
cooperation between the contractors, the highway 
department officials, material producers, and the 
railroads, if delivery of materials to carry on this 
huge construction program is to be possible. Labor 
for the road work and existing transportation facilities 
must be employed in the most efficient manner. 

To this end the Delaware highway department 
has issued prospectuses of next year’s work. These 
contracts are to be advertised during the months of 
December, January, February, March, and April of 

1920. It is thought by this early annouucement of 

the construction program that contractors will be 
given full opportunity to look over the roads, locate 
sources of materials, investigate terminals, etc. They 
will then be in a position to assemble plant and 
materials on the work, make financial and prelimi- 
nary arrangements in advance of actual opera- 
tions, and make it more nearly possible to com- 
plete a majority of the contracts during one work- 
ing season. 

Several highway departments, to help the material 
situation, have also carried on extensive material 
surveys and propaganda campaigns for the estab- 
lishment of small local material plants, as well as 
securing available local supplies for contractors with 
crushing equipment. 

Pennsylvania, as noted previously, has empowered 
her highway commissioner to purchase and acquire 
Jands containing stone suitable for highway purposes; 
to purchase machinery and equipment to operate 
such quarries; and to use such stone for their own 
highways; besides power to sell, furnish, and supply 

stone to contractors engaged in building or main- 
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taining roads under the department’s jurisdiction. 
To increase the available supply of stone the States 
in this district have revised their specifications on 
stone used in concrete. The ranges now are from 
five-eighths inch to 2¢ inches. This will increase the 
amount available by 20 per cent. 

If possible, material estimates should be allowed. 
To arrange for early and regular deliveries of mate- 
rials in advance of actual operations is a considerable 
financial burden to a contractor, unless material 
estimates are allowed. Delaware’s highway depart- 
ment, organized during the war of 1917, found it 
difficult to secure bids on her:road work. With the 
announcement that substantial materials estimates 
would be allowed, her entire program was put under 
construction. Materials estimates are still allowed 
and during the past season when shipments were 
“spotty” and irregular, enough materials were on 
hand to tide them over, causing no delay in the work. 
The result has been an increase in mileage, made 
possible by the allowance of these materials esti- 
mates. 

Contractors can assist by perfecting adequate 
organizations and employing labor-saving machines 
to replace some of their labor. Investigation and 
adoption in every practical instance should be 
encouraged, and orders placed early enough to 
insure their delivery for the present working season. 

FACTORS IN THE SITUATION. 

Producers of materials have organized an associa- 
tion and are making preparations to keep their plants 
in repair in order to keep up production. Cars will 
be loaded to their maximum capacity and traced to 
their destination. Their prompt unloading will be 
asked for. 

But it is obvious that the controlling tactae is 
transportation. To cooperate, the railroads must 
place in service all existing equipment, and keep it 
repaired to the fullest extent. If possible, new 
equipment should be purchased. Plants should be 
rated in accordance with their capacity and the 
distribution of cars made on such a basis without 
discrimination. 

It is impossible to predict just what portion of this | 
huge road building program will be built next year 
Saul what will be the course of prices. There is just 
enough uncertainty in labor and _ transportation, 
available material supplies, impending railroad 
strikes, and freight rate increases to make conditions 
seem Snenally worse for road building next year than 
they were this year. Perhaps the plan for efficient 
cooperation as outlined may be a remedy, but, as 
long as these disturbances continue, in face of the 
heavy demands for materials, there SAD be an under- 
production rather than an overproduction. Due to 
this fact the general consensus of opinion is that 



prices will be no lower but rather higher during the 
coming year. 

As to the expected exodus of labor to Europe, the 
United States Immigration Bureau reports that this 
is about normal. It is also reported that there will 
be a return influx of labor during the winter and 
early spring. This will have a tendency to stabilize 
labor conditions, and prevent any further increase 
of wages for common labor during the coming year. 
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But this is not going to deter or discourage the 
efforts to complete the program outlined. Since 
the war the public in this district has sensed seri- 
ously the commercial value of improved high- 
ways, and has generously backed up the program 
financially. In spite of the various and intri- 
cate difficulties, every effort and means will be ex- 
erted by the State highway departments to see it 
through. 

Highway Situation in Central Western States. 
F. R. White, Chief Engineer, lowa State Highway Commission. : 

7 HIS summary of the highway situation covers 
aR nine States: North Dakota, South Dakota, 

Nebraska, Kansas, Missouri, Minnesota, Wis- 

consin, Illinois, and Iowa. The results of the survey 
have been grouped as nearly as possible under the 
six headings outlined by the chairman of the pro- 
gram committee, as follows: 

APPROXIMATE CONSTRUCTION IN 1919. 

Mileage of work contracted or placed under con- 
struction: During the past year, the several States 
of this group placed under contract approximately 
7,400 miles of road. On nearly 75 per cent of this 
mileage, or approximately 5,000 miles, the improve- 
ment proposed consisted of constructing the: roads 
to finished grades and providing the necessary drain- 
age, but did not contemplate paving or other form 
of surfacing. On approximately 1,400 miles the 
improvement consisted of graveling or other similar 
form of surfacing. On the remaining portion, or 
about 1,000 miles, the improvement contemplated 

the paving of the roads. Illinois leads the list in 
mileage of pavement placed under contract, with 
approximately 575 miles. Wisconsin is second, In 
some of the States very little paving was contracted 

for. 
Approximate cost: The approximate total cost of 

_the work contracted or placed under construction 

was $48,000,000. 
Work completed: In none of the States was the 

program of construction outlined for this year com- 
pleted. The amount of work completed ranges 
from 20 to 85 per cent of the work contracted or 

placed under construction, the average being about 

53 per cent. It will thus be seen that the Central 

Western States will carry over into 1920 a consider- 

able amount of uncompleted work. ‘This uncom- 

pleted work added to the program outlined for the 

year 1920 will make the accomplishment of the 

program for that year all the more difficult. 

PRICES AND SUPPLIES OF LABOR AND MATERIALS, 1919. 

Labor: One State, North Dakota, reports the 

supply of labor in 1919 better than in 1918. The 

_ prices, however, were 60 to 100 per cent higher than 

in 1918. One other State, Illinois, reports that 

labor was fairly plentiful, but very independent 
and, therefore, inefficient and not dependable. All 
the other States report a scarcity of labor during 
at least a portion of the year. In some States this 
scarcity was very pronounced. ‘The prices of com- 
mon labor varied from 35 to 60 cents an hour. The 
prices of teams varied from 60 cents to $1 per hour. 
As illustrating some of the difficulties with which 
the contractors have had to contend, one of the 

States reports that labor increased from 40 cents at 
the beginning of the season to 52 cents at the end 
of the season, while teams increased from 80 cents 
at the beginning of the season to $1 at the end, an 
increase of 25 to 30 per cent in labor and team costs. 

Materials: Apparently in the majority of the States 
a sufficient supply of materials has been available. 
The main difficulty has been to get the materials 
transported from the point of production to the con- 
struction operations. In a number of the States 
there was a rise in the price of materials toward the 
close of the season, due no doubt to the poor trans- 
portation facilities which tended to restrict the 
available supply. 

NEW OR PROPOSED STATE LEGISLATION, 

North Dakota: A special session of the legislature 
is now in session... A bill has been introduced to 
amend the constitution so that the State may issue 
$50,000,000 in bonds for road purposes. 

~ South Dakota: It is expected that new legislation 
will be enacted, making it easier to authorize 
hard surfacing road projects. 

Nebraska: A new law which takes effect January 
1, 1920, creates a State highway system of 4,500 
miles and an automobile license fund of $2,500,000 

for maintenance. 
Kansas: A number of minor changes were made in 

the road laws to permit a better operation thereof. 
Also more stringent regulations were provided for 
the elimination of railroad crossings. The most im- 
portant piece of legislation was the submission to a 
vote of the people of a constitutional amendment for 
State aid in the construction of highways. 



Missouri: A law was passed at the last session of 
the legislature, giving more authority to the State 
highway department in the making of surveys and 
the preparation of plans for road construction. 

Minnesota: New legislation proposed consists of an 
amendment to the constitution, providing for the 
construction of a trunk line system of highways of 
approximately 7,000 miles. 

Visconsin: State laws were amended so that the 
cost of surveys and right of way on Federal-aid 
projects can be charged to the project, thus very 
materially relieving the State highway department’s 
administration fund. A new law was passed pro- 
viding that advertising signs along the highways 
shall be removed. ; 

Illinois: A: new law was passed limiting the maxti- 
mum axle loads permitted on any motor-pro- 
pelled vehicles, to 8 tons. This law also places 
motor trucks and similar vehicles in a separate classi- 
fication as regards license fees, the character of tires, 
etc. A law went into effect July 1, requiring that 
all highway bridges built in the State and costing 
over $200, shall be subject to the approval of the 
county engineer, who is a deputy of the State high- 
way department. Another law provides that all 
bridges built in the State must conform to the 
structural requirements of the State highway 
department. 

Towa: A new law was passed creating a primary 
road system of approximately 6,000 miles, provid- 
ing for the construction and maintenance of such 
system, creating an annual fund therefor, and pro- 
viding for the issuance of bonds in anticipation of 
such fund. The motor-vehicle law was revised and 
the registration fees increased, so that it is antici-* 
pated that this law will produce approximately 
$8,000,000 annually, which fund will be used in 
connection with Federal aid in the improvement of 
the primary road system. 

It will be noted from this brief summary of legis- 
lation that the trend is very strongly toward an 
enlargement of the program of highway construc- 
tion, making provision for the better types of roads, 
providing for funds therefor, and placing more power 
in the hands of the State highway departments. 
The tendency also in this section is very strongly 
toward placing the major costs of a trunk line 
highway system on the motor vehicle rather than 
on real property. 

One bit of legislation to which I would call special 
attention is that reported by Wisconsin with refer- 
ence to the removing of signs along the highways. 
Personally, I do not see the necessity of permitting 
our highways to be lined with every iaee of adver- 
tising sign as is now the case in most States. These 
signs, in addition to their generally unsightly ap- 
pearance, often render the highway dangerous by 
cutting off the view at sharp turns. I hope to see 
the day when such signs will have entirely disap- 
peared from our public highways. 

BOND ISSUES PASSED AND PENDING. 

Approximately $462,000,000 in bond issues have 
been passed or are now proposed, as follows: 

Bond issues passed: Approximately $138,000,000 
worth of bonds have been authorized. Principal of 
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these is the $60,000,000 bond issue authorized by the 
State of Illinois, none of which has yet been expended. 
The next largest bond issue authorized is in the State 
of Iowa, where 13 counties have voted $18,500,000 
in bonds. 

Bond issues proposed: Approximately $300,- 
000,000 in nani issues are proposed. Principal 
among the State bond issues proposed is the $75,- 
000,000 bondissue proposed in theState of Minnesota. 
Wisconsin stands first in the amount of county bond 
issues proposed, these proposals running between 
$50,000,000 and $60,000,000. 

Considering the vast amount of bonds passed, and 
the still greater amount proposed, it is apparent that 
the difficulty of the State hice departments of 
the Central Western States has shifted from one of 
finances to one of construction. It appears safe to 
say that no State highway department will be able, 
within the next two or three years, to spend the | 
funds that are now actually available, or that it 
seems very probable will be made available in the 
near future. 

PROPOSED CONSTRUCTION IN 1920. 

It is rather early in the season for the State high- 
way depar ments to give a definite statement of the 
mileage of each tee of road proposed to be con- 
structed during the coming year. Also from the 
way prices have been rising, it is difficult to give an 
estimate with any degree of accuracy as to what the 
cost of the work will be. Reports indicate that ap- 
proximately 9,500 miles are included in the programs 
of the several States included in this group. Prob- 
ably 60 to 75 per cent of this mileage will be im- 
proved by grading and draining only. The probable 
cost of this work will be about $102,000,000. These 
figures include only the primary, State, or trunk line 
highway programs. They do not include the con- 
struction or Maintenance work which must be done 
by the various counties and townships. From ex- 
perience in the State of Iowa as to the volume of ex- 
penditures by the counties and townships, it seems 
safe to say that at least another $100,000,000 will be 
spent on county and township work, 

LABOR AND MATERIALS IN 1920. 

It is anticipated that prices during 1920 will be at 
least as high, and possibly 10 to 20 per cent in excess . 
of those prevailing in 1919. It is anticipated that 
the supply of labor will be about the same as in 1919. 
In some places there will be a shortage of labor, © 
while in other places there will be a reasonably plen- 
tiful supply of labor, but it is expected to be inde- 
pendent and inefficient. The question of materials 
depends largely upon the railroad situation. It is 
Abel that if assurance could be had that railroad 
facilities can be provided, additional capital would 
be interested and the supply of mateeale would be 
assured. With the present very great uncertainty 
with reference to rail transportation, it can not be 
expected that there will be a very great extension in 
the production of materials or in the capital invested 
therein. In order to avoid the very acute shortage of 
rail transportation facilities, many of the States are 
using every effort to produce materials locally. 
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The Motor Vehicle’s Share in Highway 
Construction and Maintenance Cost. 

S. E. Bradt, Superintendent of Highways of Illinois. 

HE question propounded in the topic as- 
signed to me is one calling for the judg- 
ment of each individual; and his answer 

will be governed to a certain extent by conditions 
existing in his own State; therefore, what I shall 
say may not exactly apply to all States, but will 
serve, nevertheless, as a basis for discussion. 

The underlying principles of taxation are that 
taxes shall be levied, as far as possible in propor- 
tion to the benefits received, upon those who have 
the money with which to pay, and in a manner 
that will meet the approval of those who are to pay. 
The extent to which these principles are embodied 
in any plan of taxation, will be the measure of the 
equity and the success of the plan. 

WHO BENEFIT FROM GOOD ROADS. 

We naturally come back to the oft discussed 
question as to who receives the benefits from road 
improvement. That there is a general public bene- 
fit to our entire citizenship, applying’ equally to 
those who do not use the roads as well as to those 
who do, is beyond question. We are well aware of 
the fact that cheaper distribution provided by good 
roads will mean cheaper farm products for all the 
people, that more readily accessible schools and 
churches and places of amusement will bring about 
a general betterment of society, that the free move- 
ment of fresh foods to the centers of population 
will bring better health to the communities, that 
better roads bring better farm conditions and more 
intelligent farming, which will mean increased 
production. 

In addition to these general, indirect benefits, 
there are direct and pecuniary benefits accruing to 
the users of the road. These, as you well know, 
arise from a saying of time to the car owner, a sav- 
ing in wear of tires, a saving in repairs and in gaso- 
line consumption, as well as in added life of the car 
itself. 
What these direct benefits to each car owner will 

average annually is a question over which there may 
be considerable difference of opinion. I think I 
am safe in saying, however, that there are very 
few people who will not place these benefits greatly 
in excess of the license fees charged at the present 
time by any of ‘the States. So long as these fees do 
not exceed these direct benefits the tax is just and 
the motorist is not being harmed. 

The motor license fees in Illinois averaged ap- 
proximately $5 per car in 1917. In 1918 the fees 
were increased to an average of about $7 per car, 

S. E. BRADT 

and in 1919 the fees will average $10 per car. This 
fee will produce about $5,000,000 in 1920, which 

has already been appropriated as follows: For main- 
tenance, $200,000, and the remainder to be ex- 
pended on Federal aid roads in connection with 
Federal money. This, however, is not all that is 
provided for road work in Illinois. During the 
same period there will be raised by general taxa- 
tion through county and township levies about 
$15,000,000, or three times the amount received 
from motor license fees. In other words, the 
motorist, because of the direct benefits he receives, 
will be called upon to pay $5,000,000 because of 
these direct benefits. I do not believe this repre- 
sents the correct ratio between the direct and in- 
direct benefits of road improvement, and am of the 
opinion that there is considerable room for further 

increase in motor fees before we reach the right 
proportion. The above increases, however, serve 
to show the evolution in legislation and the change 
in public sentiment toward levying a larger tax on 
the motor vehicle. 

CAR OWNERS WILLINGLY PAY TAX. 

Let us come back to the two practical factors in 
the problem of taxation mentioned above, namely, 



getting the money from the people who have it and 
getting it with their consent. The motorist not 
only has the small amount of money with which to 
pay his annual motor license fee, but is willing, even 
anxious, to approve any reasonable license fee that 
will bring about highway improvement. More 
than this, he is willing to pledge the payment of 
these fees over a long period of years as a basis for 
the payment of bond issues to be used for highway 
improvement. As evidence of this I would call 
attention to the fact that in Illinois the voters 
approved a $60,000,000 bond issue for highway im- 
provement by a vote of 661,815 to 154,396, with 
the provision that the bonds and interest would be 
paid entirely from the motor license fees, which 
required a 100 per cent increase in those fees. Ap- 
proximately one-third of the voters were motorists, 
and the most enthusiastic supporters of the proposi- 
tion throughout the State were these motorists. I 
do not think that the people of Illinois differ very 
materially from the people of other States in their 
attitude toward questions of this kind. Therefore, 
what can be done in Illinois can be done anywhere. 

For this reason I do not hesitate to say that if 
motorists can be assured that the money is to be 
properly expended they stand ready to give their 
approval to any reasonable, direct tax on motor 
vehicles for highway improvement. 

PROPER USE OF MOTOR FEES. 

There has been much discussion over the question 
‘‘whether motor license fees should be used for con- 
struction,” some people holding to the view that 
they should be used for maintenance only. In 
Illinois, we believe that the use of the funds, after 
they are raised, whether it be for one purpose or 
the other, or both, is a matter to be determined by 
local conditions. Maintenance is absolutely essen- 
tial, and if aState requires for maintenance of itsroads 
the entire amount derived from motor license fees, 

itis perfectly proper to devote it entirely to that end. 
If it requires only a part of the fees for maintenance 
then why not devote the remainder to construction ? 
Our policy should be to charge reasonable fees 
somewhat in proportion to the direct benefit received 
and then use the money to the best advantage and 
where it will do the most good. 

Ultimately the tax on motor vehicles reaches a 
very large percentage of the tax-paying population. 
Several of the States at the present time have an 
average of one vehicle to every 6 or 8 of the popu- 
lation. Illinois at the present time has one car to 
about every 12 people; but the present increase 
indicates that by 1923 we shall have one car to 
every 8 people. This means an avérage of nearly 
one car to a family. Therefore, while the motor 
license fee taxation will not be uniform as to the 
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valuation of property, it will be fairly equivalent 
to a general taxation on the basis of the population. 

PRESENT FEE BASIS NOT EQUITABLE. 

Before closing I wish to say that it is generally 
recognized that horsepower rating as a basis for 
motor license fees is not equitable. The man who 
drives his Ford car 1,000 miles in a year pays the 
same fee as the man who drives the same car 20,000 
miles in the same length of time. The man driving 
the thousand miles should undoubtedly pay more 
per mile than the man driving the 20,060 miles, but 
his total annual tax should not be the same. 
We are all waiting for some ingenious individual 

to work out a more equitable plan, such as a grad- 
uated gasoline tax, whereby each vehicle owner 
would pay a fee in proportion to the weight of his 
car and the distance he drives it; that is, in propor- 
tion to his actual use of the road. 

Tn conclusion, the demand which we are now facing 
for highway improvement, calling for a volume of 
money never before dreamed of in any scheme of 
internal improvement, places us in a position where 
we shall be obliged not only to use the old estab- 
lished methods of raising money, but to resort to 
any other equitable plan which may be devised. 
The raising of funds for this work by a license fee, 
to be paid by the individual who uses these high- 
ways and receives a large direct benefit from this 
improvement, is surely an equitable and proper 
source of revenue, and the benefit is so pronounced 
that the motorist stands ready to offer this assistance. 

As has been indicated, the proportion which the 
motorist should pay toward highway improvement 
and maintenance will differ in almost every instance 
because of varying conditions. If fees are based on 
benefits to the motorist, it is apparent that the 
greater the mileage improved or maintained the 
greater the benefits; that is, the broader the scale of 
your plans the larger should be your license fees. 
These matters are for local determination in accord- 
ance with local conditions and local public sentiment. 

DISCUSSION OF MR. BRADT’S PAPER. 

R. E. Nornell, highway commissioner of Colorado: 
We, of Colorado, have a law, which was passed in the 
last legislature, which allows a tax of 1 cent a gallon 
on gasoline sold—a very appreciable amount each 
month. I think it is a very equitable tax, especially 
in Colorado or any western State, because we have 
so many foreign cars that come in and pay no tax 
whatever. In the collection of this tax I think we 
have received from $30,000 to $40,000 a month. A 
very large proportion of that comes from the foreign 
cars, as we term them. Our tax on foreign cars is a 
minimum amount, something like 25 cents for regis- 



tration, and by the collection of the gasoline tax 
we get an appreciable amount for every vehicle that 
motors over our roads. 

L. A. Gillett, State highway engineer, New 
Mexico: We have a law passed in the last legislature 
assessing gasoline 2 centsa gallon. We have received 
no money under this, for the simple reason that it 
is now before the Supreme Court of the United States 
on the question of constitutionality. That may 
happen in Colorado. 

Herbert Nunn, State highway engineer, Oregon: 
It is pretty well conceded, I think, through all the 
States, that a fixed tax on any type of motor vehicle 
is unjust. It should be based on the consumption of 
gasoline, I think, and for that reason Oregon has 
been working on a proposition for the last 4 years, 
and succeeded last year in getting 1 cent a gallon 
tax. At this time. we are clearing $300,000 or 
$400,000 a year, but the four oil companies are pay- 
ing without question. We think it is an equitable 
way of taxing vehicles as each one pays according to 
weight and speed and the numbers of miles run. It 
is quite likely that in the next legislature an attempt 
will be made in Oregon to place another tax on the 
gasoline. The automobile in Oregon is exempted 
from direct taxation. 

THE PLAN ADOPTED IN IOWA. 

Senator N. Balkema of Iowa: In listening to this 
road discussion and to the taxation discussion, and 
the question of raising funds for road-building 
purposes, it seems to me that the legislature of 
Iowa at its last session struck the happy medium in 
placing a part of the burden upon the motor vehicle 
which it already had placed upon the driver or 
owner of the automobile. 

I will speak of what we call the primary road 
system upon which we are placing the Federal aid, 
which comprises about 6 per cent of the road mileage 
of our State. The legislature, particularly the com- 
mittee which had to do with the drafting of the bills 
that provided for this fund, believed in the theory 
that the road user should also pay the expenses of 
the road building, and upon that theory we pro- 
ceeded. We found that about 85 per cent of the 
users: of the road were motorists. This was de- 
termined through statistics of road users compiled 
by the commission, and by that it was determined 
that about 85 per cent of the vehicles used upon the 
road were automobiles. 

Our automobiles are not taxed for general pur- 
poses. They are taxed only for road purposes and 
a license fee is:placed upon them, based upon the 
weight of the car and upon the factory cost. I 
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mean by factory cost the retail cost that the factory 
places upon its cars. This runs for a period of 5 
years until it is diminished as the car reduces its 
usefulness upon the highways. 

In addition to this, we feel also that the property 
owner along the highway has an interest in this 
matter of the road, and in the building of the road, 
and we have established a graduated scale, starting 
with the property that is located upon the highway 
itself, and running down to the property a mile and 
a half distant on either side of the road. 

This explains our method of raising the automobile 
vehicle tax that goes toward the building of the 
primary roads. We have established upon motor 
trucks a similar provision. Our motor trucks are 
taxed in accordance with the weight of load they are 
supposed to carry, and in addition to that the weight 
of the motor vehicle itself. | 
We have other roads besides the primary roads, 

and the revenue for the building of these roads is 
raised by direct taxation upon all properties in the 
State. 

THE GEORGIA LAW. 

W. R. Neel, State highway engineer, of Georgia: 
The property of the man who owns a farm is bene- 
fited through increased valuation of the property. 
Now, if the farm land is increased in value, the taxes 

are certainly increased. And, thinking over the 
fairness of this question and in arguing it, I have been 
unable to find in our State anyone who has not 
benefited by the construction of these roads, and 
I have been unable to find any automobile owner 
who is taxed unjustly. We have a tax there of 
60 cents per horsepower on all cars. That gives 
about $13.75, I think, for a Ford, and on up for the 
heavier cars. 

I agree that the flat rate for the horsepower is 
unjust, because some cars use the road less than 
others, but that is the tax for the construction of the 

road. In addition to that there should be a tax on 
gasoline for a maintenance fund. I think that will 
be the next question that will come up in the State 
of Georgia. | 

In asking for the passage of this bill we appealed 
to the automobile owners. Committees from every 
county in the State appeared before the legislature 
and requested the passage of that bill, committees 
from owners of automobiles. They were the owners 
who were demanding this tax. I think if anyone 
should complain of the injustice of the tax it should 
be the owner. I know in one trip I spent $40 or $50 
in repairing the tires and wheels because of the bad 
roads. 
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Problems of Administration—Proper 
Cooperation Between Adjoining States. 

Arthur H. Blanchard, Professor of Highway Engineering, University of Michigan. 

without kid gloves. In any remarks which 
I may make there will be no intention of 

discussing technical features, of specification, of 
materials, or methods of construction. In order, 
however, to handle the subject intelligently it will 
be necessary to point out differences which actually 
exist. 

The reasons for the many differences which exist 
in specifications for materials and methods of con- 
struction in a given geographical section may be 
legitimate. Such differences may be based upon 
the differences in the character of materials avail- 
able and other local conditions. But many of the 
differences I believe have grown up, like Topsy. It 
therefore is of the utmost importance that we should 
not camouflage differences which exist by using that 
very favored expression of highway officials, that 
the difference is due purely to local conditions. 

In consideration of the cost of materials and 
methods of construction there is a certain economic 
fundamental principle: Standardization of materials, 
methods of construction and machinery, clear and 
definite specifications, a maximum equitable com- 
petition among producers and contractors will 
reduce the cost of materials and the cost of highway 
improvements. Upon that basic principle will be 
based the remarks which will follow. 

This subject may be considered under various 
heads. Naturally, the first head deals with the 
necessity for considering cooperation’ among the 
States in a definite geographical section. It should 
be realized that the time is approaching when the 
spotlight of public opinion will be brought to bear 
upon the work of every highway department, and 
the responsibility of the men in this audience should 
be fully realized, for the billion of dollars to be 
expended next year on highway improvements will 
depend in a great part upon the work of the men 
represented here. It therefore is of the utmost 
importance that everything be done which will 
reduce the cost, at the same time maintaining the 
efficiency of the highway work. 
We do not need to take much time in considering 

the conditions which will exist if we can not have 
cooperation. All of us know, for example, that a 
group of brick companies are able to produce one 
size of brick at a much lower cost than those com- 
panies could produce any one brick if they were 
required to manufacture 10 sizes. This point was 
well appreciated in France back in 1910 when it 
was found that the 57 proverbial varieties of stone 

, | ‘HE discussion of this subject should be handled block were being employed in the various munici- 
-palities of France, and after they got to work on 
that problem, following a second International Road 
Congress in 1910 at Brussels, the sizes were practi- 
cally reduced to 5, with resultant saving. The 
reduction of cost of production is well illustrated 
by the thousands of articles of merchandise sold 
for 5 and 10 cents in the Woolworth chain of stores. 
The principle there involved need not be expanded. 
The necessity is self-evident. 

What should we endeavor to accomplish? Before 
considering that phase it will be advisable to look 
into the situation which exists; and, of course, to 
take the whole United States it would be imprac- 
ticable to cover the problem in the brief period 
assigned to me. I have therefore selected a given 
geographical section, including Wisconsin, Michigan, 
Illinois, Indiana, Ohio, western New York, western 
Pennsylvania, and Kentucky. 

SOME EXISTING DIFFERENCES. 

Some of the differences found in the specifications 
of those States will be brought to your attention. 
Please bear in mind that these points are brought 
to your attention not in the spirit of criticism but to 
show you that in a great many instances it will 
be practicable, through a cooperative effort, mate- 
rially to reduce differences which now exist in speci- 
fications for materials and methods of construction. 
Take, for example, as the first illustration, the 
water-bound gravel road. In this connection, a 
great many plants of considerable size are supplying 
gravel. It is self-evident that in the case of gravel 
and broken stone the greater reduction we can make 
in the number of sizes required the lower will be the 
cost of production. And in this connection it is a 
basic principle that whenever specifications require 
special sizes, or special machinery, or complex 
methods the public pays the cost. 

In the case of gravel for the top course of the 
water-bound gravel road we find, running through 
these various States enumerated, sizes ranging any- 
where from a maximum of 3 inches down to a 
minimum of gravel passing a 1-inch screen. 

In the case of broken stone for the water-bound 
broken-stone roads we find as many differences, 
running from a maximum (and this is for the same 
kind of rock as far as the specifications are con- 
cerned) of 34 down to 14 inches. 

Of the seven States having specifications for water- 
bound broken-stone roads no two call for the same 
product. And yet it is well known that the same 



commercial plant is required to supply broken stone 

for many of the States in that group. 

THESE SPECIFICATIONS ARE OUTLAWED. 

In connection with specifications for broken stone, 

it should be borne in mind that the time is past 
when we can call for sizes by the old worn-out 

nomenclature of “nut” or “egg” or size “14” or 
“24,” etc.; that the time is past when we can 

follow the practice (which was an improvement on 

the old practice, I will admit) of calling for the size 
of broken stone by the usual svecification that it 

shall pass over a screen having a certain size hole 
and through a screen of the next size hole. That 

method of specifying broken stone may work out 
satisfactorily in the matter of water-bound broken- 

stone roads, but when we come to dealing with the 
higher forms of pavements in which broken stone is 
used it doesn’t proye satisfactory. If I could read 
to you a number of analyses of products complying 

with a given specification I think some of you 
would be astounded at the difference which exists. 

Now, in the specifications which I have before 
me (and they are scientific specifications) there has 

been included for the sizes of screen the following: 
Passing a 34-inch not less than 95 per cent; passing 
a zé>-inch not more: than 15 per cent; passing a 
jy-inch, 30 per cent to 70 per cent. Those limits are 
based on the experience of the engineers in that par- 
ticular State who desire to, have a certain product 
furnished them for use. 

In that same specification there is found for the 

base course that the size of stone shall be: Passing 
a 3-inch screen not less than 95 per cent (that is 
definite, of course); passing a 14-inch screen not 

over 10 per cent. That last specification, gentle- 
men, I do not consider a definite specification, and I 

want to say now that you can bank on it (and this 

is based upon experience as a consulting engineer to 
many contractors during the last eight years) that 
if your specifications are not definite the contractors 
are going to put a figure on their bids that will cover 
any questions of which they are not sure. 

The point is, in regard to this specification for 
broken stone, which I find is being used in a great 
many States, that the clause, ‘passing a 14-inch 
screen not over 10 per cent,” in my opinion will not 
hold in any litigation as meaning that there must be 
present some stone which will pass a 14-inch screen, 
I am not sure exactly what some engineers mean by 
it. There is no definite requirement there. It 
simply says ‘“‘not over 10 per cent.’’ You will find 
that characteristic of a great many specifications 
where it is of the utmost importance that a certain 
per cent should pass through the 14-inch screen. It 
is simple, of course, to remedy a specification of that 
kind and make it definite, so the contractor or pro- 
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ducer will know exactly what is required, by simply 
inserting ‘‘not more than a certain per cent and not 
less than a certain per cent.” 
Another example: In the specifications covering 

one kind of bituminous concrete pavement, where it 
is of the utmost importance that a desired size 
should be obtained, the specification reads like this: 
“All of the broken stone shall pass a 14-inch sereen.” 
That absolutely settles the maximum size. ‘‘Not 
more than 10 per cent nor less than 1 per cent shall 
be retained on a 1-inch screen.’ That fixes the 

amount of the maximum particles in that product. 
This is for one product of a crushing plant: ‘Not 

more than 10 per cent nor less than 3 per cent shall 

‘ 
« 

pass a 1}-inch screen.” That fixes absolutely the 
minimum size in that product and the producer and 
contractor know exactly what is expected of them. 

In the case of cement concrete pavements we 
reach a type in connection with which there is a 
material used which stands by itself, namely, cement. 

We have there the uniformity which is desired on 
the basis of having all the specifications simply refer 
to the standard requirements of the American 
Society for Testing Materials. 

When we come to the coarse aggregates, however, 

we have all sorts of combinations, and it must be 

remembered that the broken stone and_ gravel 
employed for these coarse aggregates in many cases 
serve a given area which laps over various States. 
For instance, the Chicago commercial plants serve 
in some cases parts of Wisconsin, Illinois, Indiana, 
and Michigan. Whether they get down into Ohio 

or not Ido not know. But in the case of those four 
States the specifications are entirely different. 

INDEFINITENESS IN SPECIFICATIONS. 

Branching off from materials for a moment and 
coming to the matter of the distributor used in the 
production of bituminous macadam pavements, for 
the distribution of bituminous materials, here we 

run into that extermely indefinite clause so often 
found in specifications: “A type will be satisfactory 
which is approved by the engineer.”’ 

The time has arrived when such clauses should be 
eliminated from specifications. If a man knows 
enough to go to a distributor or a roller or mixing 
machine and pass on it after the contract is awarded, 
he should know enough to be able to put into the 
specifications an intelligent description covering 
the points which he considers essential. 
Now for the definite illustration to which I referred 

a few moments ago. In 1914 that specification oc- 
curred in the specifications of New York State. Mr. 
Hubbard and myself were investigating conditions in 
that State for one of the State departments. At 
that time there were 9 divisions. The highway com- 
missioner, when this matter was discussed with him, 
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said that the approval was up to the division engi- 
neer. In investigating the work of the 9 divisions 
we made a point to take up with the division engineer 
his ideas in regard to what an approved distributor 
should be. We found that in the State of New York 
there were 9 distinct ideas in regard to an approved 
distributor. 

Now, a contractor was in this HORTON That he 
must, through some means (underground or other- 

wise) find what were the ideas held by that division 

engineer before he could intelligently bid on a job, 
I have in mind two contractors whom I have served, 

both of whom added to their contract price for 
bituminous macadam pavement $2,000. Further- 
more, they got the jobs. That $2,000 was put on 
because they were going into a State where they had 
not before worked, and they were not familiar with 
the ideas of the engineers in that particular State in 
regard to what an approved distributor was, and 
they were not going to take any chances. They 
intended to have an item in their bids covering the 
overhead for the purchase of a new distributor. 
And that thing crops up time and time again 
wherever this clause of ‘approved type” of machine 
or method is included. 

In connection with bituminous macadam pave- 
ments we furthermore find quite remarkable dif- 
ferences in the specifications for the bituminous 
cements to be employed. It is perfectly true that, 
depending upon the geographical location of the 
work, a difference in penetration is necessary. In 
this particular case, however, it is not sufficient to 
account for the wide difference in penetration of 
the asphaltic cements which exist except in the 
case of (let us say) Kentucky on the one hand and 

northern Michigan on the other, or northern New 
York, or Wisconsin. 

If a bituminous material company has to manu- 
facture a great many concretes, and keep all of those | 
concretes in stock, you are ee for it. Don’t 
forget that. That must be a fundamental consider- 
ation. The same thing exists in regard to the other 
properties, physical and chemical, of the bituminous 
cements employed. 

AS TO ROLLER REQUIRED. 

I have alluded to materials heretofore. I will not 
allude specifically to the differences which exist, 
but I do want to refer to the matter of rollers re- 
quired. The rollers vary anywhere from 5 tons to 
10 tons. I don’t say that the engineers of this 
State are not entirely justified, because I am not 
taking up the technical features to any extent. 
But let me read you this: ‘The initial compression 
shall be effected with a tandem power roller, weigh- 
ing approximately 8 tons, having a roll of such 
width as to give a compression of approximately 
250 pounds per inch width of spread.” 

As far as it goes, that is excellent—a very admi- 
rable specification. But here is the point: “Final 
compression shall be effected with a power roller 
weighing not less than 10 tons.’”’ In other words, 
two rollers are going to be required on that job, 
specifically requiring an 8 ton and a 10 ton. 

A contracting company which makes a practice 
of constructing sheet asphalt and Topeka bitumi- 
nous concrete in all probability will not have a 10- 
ton roller. It means then that the results obtained 
must justify that added cost. It happens that that 
is the only State in this group that requires a 10-ton 
roller; therefore contractors who are used to the 
work in the other States, in providing their equip- 
ment before going into this State, must take care of 
that overhead of the 10-ton roller in making their bid. 
A rather interesting technical detail is, that as far 

as the compression secured is concerned it does not 
make a bit of difference, because there is nothing 
specified here in regard to the weight per linear inch 
of tread for this 10-ton roller, and those who have 
made an examination of rollers know there are some 
10-ton rollers that only have a 250-pound limit. 

Furthermore, in this specification, for the binder 
course an 8-ton roller is allowed. The practice of 
using two rollers on a job is as old as the hills. It 
has been followed in New England for a great many 
years, but there is considerable difference in the 
weight of rollers used. If a 5-ton roller is used for 
the initial compression, then 8 or 10 tons may be 
used for final compression on certain classes of work. 
But such requirements as that-should only be put in 
after it is determined that the results will warrant 
the additional cost of construction. 

THE BITUMINOUS CEMENTS. 

In the case of the bituminous cements employed 
for Topeka bituminous concrete we find as many 
differences as we do in the specifications for bitumi- 
nous cements for bituminous macadam pavements. 
Let us take just one example. ‘Take ductility. We 
find “‘less than 15 centimeters,” ‘not less than 30,” 
‘not less than 60,” ‘‘not less than 100.” I believe 
you can get together on such requirements as that, 
because those differences mean that the asphaltic 
cements for those various States have to be manu- 
factured some time before in a good many cases. 

In regard to the size of brick the various States 
mentioned differ to quite an extent, so that if one 
company proposes to supply all of them it must 
manufacture several sizes. 

There is one specification which appealed to me 
as being extremely definite. It reads: “The length 
shall be between 8 and 9 inches, variation 4 inch: 
width, 3% to 3% inches, variation } inch; depth, 33 
to 4 inches, variation $ inch.” That is a specifica- 
tion which gives a producer and contractor the exact 
idea of what is required. 
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THE SOLUTION OF THE PROBLEM. 

In dealing with the matter of brick specifications 
my previous remarks were based upon the belief that 
it must be true that a great many engineers have 
more or less blindly followed the recommendations 
of certain associations of engineers. I think the 
time has come when every engineer must think for 
himself and adopt no method in connection with any 
type of pavement unless he is fully satisfied that that 
method contains inherent merit. 

Now, the solution of this problem seems to me very 
simple, provided that those who hold the purse 
strings in our several States will realize the ultimate 
economic advantages resulting from uniformity in 
specifications of materials and methods of construc- 
tion in adjoining States. It would seem simple that 
for a given geographical section a committee repre- 
senting engineers from the several States could 
meet—meet often, and in some cases for long 
periods—and thresh out these differences and decide 
which differences are dependent upon local condi- 
tions, which differences are based upon legitimate 
differences of opinion among the engineers in regard 
to the proper materials and methods to employ, and 
which differences are of such a character that they 
may be eliminated. 

DISCUSSION OF MR. BLANCHARD’S PAPER. 

C. P. Fortney, chief engineer West Virginia State 
~ Road Commission. The question was handled by 
Prof. Blanchard, apparently, from the standpoint 
of specifications and standardization of material. 

Our State is very peculiarly situated, especially 
in regard to costs. In the northern end, for in- 
stance—we have a panhandle extending into 
‘Pennsylvania between Pennsylvania and Ohio— 
we have one price up there. Then over in the 
eastern panhandle, which is affected by Virginia 
and Maryland, we have another set of costs. Down 
in the southern end, which is affected by Virginia 
and Kentucky, we find something still different. 
Then we have a county system. We have 55 
counties, and the State road commission acts In a 
supervisory capacity, so in effect we have 55 free 
States. 

But from the standpoint of specifications we have 
a State standard; so the question of difference in 
standards would not necessarily affect this difference 

in cost. 
I notice that, to the north, where the road build- 

ing is going on very intensively, the costs are higher. 
Over in the southern part, We are paying, say, 
$1.25 a yard for excavation; in the center of the 

State, where little construction work is going on, 
we are only paying about 56 cents. So something 

else comes in there. 

It is the same way with material. Take the 
question of brick, for instance. We have the Mack 
block manufactured in the northern Panhandle, and 

we put that in our specifications. Transportation 
of material enters into the question here, and labor 
also. The question of transportation may modify 
or influence conditions somehow. 
When we come to the standardization of the 

specifications West Virginia is somewhat of a small 
United States in itself. 

Then we are confronted with getting contractors, 
and several other things, and we have these 55 
counties bidding against one another. That runs 
the prices up. We try to eliminate that as much as 
we can. We have to pay twice as much in one 
section of the State as in another. That is due 
partly to the disposition of some of our neighbors. 
Frankly, I don’t know what Col. Uhler is doing up in 
Pennsylvania except through what I learn from the 
bonding companies when we get bids. I know in a 
general way what Mr. Coleman is doing in Virginia; 
also What Kentucky is doing. But I do know that 
the people in Pennsylvania must want them as 
much as we do in West Virginia. That puts us 
bidding against one another. 

I wonder sometimes if we are not forcing prices 
up ourselves. The contractors know we want the 
roads and just boost the prices, and it is a question 
of how badly we want them, how much we want to 
pay for them. They balance one against the other. 
I think I voice the sentiment of our commission 
when I say that if any of our bordering States want 
to cooperate With us we will tell them exactly what 
we wish to do, give them next year’s program, say 
how much we are going to spend, and they can say 
what they are going todo. We may help one another 
that way. 

The tendency is for prices to keep going up because 
we can not, as I said a moment ago, influence labor. 
As to the question of material, West Virginia is not 
troubled so much by that, for it is superabundant. 
There are only one or two countries where We are 
troubled with the question of transportation. The 
next thing that is going to concern us next year is 
whether we can not do a little bit more by getting 
away from labor and getting machinery instead. 

DIFFICULTIES IN GEORGIA. 

W. R. Neel, State Highway Engineer of Ceorgia: 
In thinking over this very important subject I am 
like Mr. Fortney, though I have not been able to 
arrive at a solution, I have found a great many of 
the difficulties. As I see it in my section of the 
country, the principal difficulty that has confronted 
me has been the short supply of road building mate- 
rials, the limited number of contractors, and the 
inadequate service from the railroads. 



In looking for a solution of these principal prob- 
lems, | have thought of the advisability of the State’s 
opening quarries, not to compete with the people 
who are already in that business but to encourage 
the contractor. Now, the contractor bids, and he 

admits he is taking a big gamble. And you all know 

that, under our present system of letting contracts, 

the contractor is a gambler, and right now the odds 

are pretty heavy against him. With the possibility 
and probability of railroad rates going up month by 
month, and the labor situation just about as bad as 

the railroad, situation, and the short supply of 
materials, the contractor must bid a very high price. 
There is such a great amount of work that he does 
not have to bid low in order to get work; it is just 

a question, as. I see it, of his conscience—and my 

experience in attending the lettings for the last 6 or 
8 months has been that his conscience is growing 

less sensitive at each letting. 

IT am sure it is not from experience that the con- 

tractor has raised his prices steadily, because I have 
seen the same contractor bid from week to week 

and get 4 or 5 contracts, and none of the work which 
he had bid on had commenced, so it was not from 

experience that he found he had to bid higher. It 
was because he saw he could get the work at the 

higher price. 
I think that maybe we can help solve the prob- 

lem before having the committee (following out the 
suggestion of Prof. Blanchard) representing the dif- 
ferent States as they would be affected in each group, 
meet and work out the standardization of specifica- 

tions. J think that is a very important point. I 
admit it is a point {| had not thought of. But that 
feature of the possibilities of reducing the cost of 
the work I think can be worked out very satisfac- 
torily. 

Then, if we could find means of specifying as 
nearly as possible local materials, we might not only 
find a solution of the transportation difficulties but 

also leave for our neighbor States the materials that 
they have available locally. 

Tt might be that we would have to experiment 
some and use materials that are as yet of unknown 
value. But in order to advance science J think a 
certain amount of experimenting is necessary. 

I do not believe we have yet arrived at the point 
when we can standardize all features of road con- 

struction. I do not think we have yet arrived at the 
point where we can standardize road-building equip- 
ment. I think, as Prof. Blanchard has suggested, 
that we can cover in our specifications certain essen- 
tial features that we now retain, as necessary; but 

I think we should leave other features for future 
development, because | am satisfied that we all agree 
that we have not yet arrived at the ideal road. We 
must meet the changed conditions from day to day 

and we must allow people’s ideas to be put into effect 
as much as possible. Of course where such ideas 
are radical those in authority should confine them 
to a limited expenditure. Working along these sane 
lines, we might get to a point where the benefit of 
cooperation would tell in the cost of our roads. 

Another point that has occurred to me that might 
reduce the cost of roads would be careful study of 
our present system of letting contracts. I believe 
that the bidding of a fixed sum is all wrong. In 
Georgia we have such a small number of contractors 
to do this great amount of work that there is abso- 
lutely no competition, and I think if we were to work 
out a form of contract that would be more business- 
like and in which there would be less of the gamble, 
we would get more business men, and the use of 

larger amounts of capital employed in the construc- 
tion of our roads. 

MIDDLE STATES UNITE ON SIZES. 

W. G. Thompson, State highway engineer of New 
Jersey: | would like to inform the association of a 

movement started which is quite in line with Mr. 
Blanchard’s suggestion. At the instance of Col. 
Uhler, of Pennsylvania, a meeting was called in 
Philadelphia, about three weeks ago, of the high- 
way Officials of the States of Pennsylvania, New 
York, New Jersey, Delaware, and Maryland, with 
the stone producers. Col. Uhler’s idea was that in 
order to increase the output of the quarries, which 
in our locality is almost up to its limit now under 

the present system of working, some change should 
be made which will enable the quarries to increase it. 
We discussed the proposition of agreeing on mini- 

mum and maximum sizes of stone to be used for 
concrete work, for example, and for such macadam 
pavements as may be built hereafter. It was found 
that the nfaximum and minimum sizes used or speci- 
fied for use in each of the States was different for 

each State. We finally agreed upon sizes which 
will be used hereafter in these States (with slight 
exceptions possibly) which will increase the output 
of the quarries about 20 per cent in some cases. 

In other words, by agreeing upon the maximum 

size (which I think was passing through a 23-inch 
sieve and retained upon a 2%) for concrete, we were 

able to get together with the producers. All agreed 
upon that and it will have a tendency to lower the 
price where a large output is used because hereto- 
fore the quarries have had to comply with different 
requirements for each community and that of 
course restricted the output, because of the many 

sizes required, and the many bins or storage houses 

required to take care of the surplus product. The 
movement, I think, will become more widespread. 
The same method may. be applied to all of the 
products used in road construction. 
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UNIFORM SPECIFICATIONS BENEFIT. 

Clifford Older, chief highway engineer of Iinois: 

About a year ago the engineers of the Northern 
Mississippi Valley States (11 in number) met in 

conference to determine this question as to the sizes 
for concrete road construction that would be 
adopted as uniform (if it were possible) for the 11 

States. 

We adopted such specifications and recently I 

made a visit to 16 gravel aggregate producing plants 

in northern Illinois to determine something about how 
this thing was working out. I found, to my great 
satisfaction, that in these 16 plants, which produce 

about 4,000,000 tons of coarse aggregate per year, 

that the answer to my question as to what was the 
demand for road construction aggregate was prac- 
tically the same, and that was, that the demand was 

in accordance with the specifications adopted by 
this Mississippi Valley conference. There were 
very few exceptions and those came from small 
villages and cities where miscellaneous engineers 
handled the work. But for large city and State 
construction the same size of aggregate was in 

demand. The only difficulty outlned by these 
gravel producers was their trouble in handling the 
orders of cities where smaller aggregate is required 

for reinforced concrete building construction. How- 
ever, they all agreed that the new schedule of aggre- 

gate for road construction purposes had simplified 
and lowered the cost of producing gravel. 

I believe the same answer would have been given 

by the stone producers, although I have not yet 

been able to visit those plants. I am just giving this 
as an example of what has been done along this line. 

A. R. Hirst, State highway engineer of Wisconsin: 
Apropos of this discussion and of the point made 
by Mr. Older, I wish to say that in these 11 western 

States we have an association of State highway 
officials devoted to specific problems of road affairs. 
I believe it is the oldest organization of the kind in 

America and the forerunner of this larger organiza- 
tion. As far as Wisconsin is concerned, and I 

believe the other States join us in this, we would 

not know how to do business without the associa- 
tion. We get together at least once a year and if 

we can not wind up the business at that time we 
establish a committee, such as this aggregate com- 
mittee, and it is a fact, that in that group of 11 

States we are practically uniform in our require- 
ments and we are getting more so every year. I 

recommend to other States the formation of similar 
associations. 

Is State Supervision of Construction and 
Maintenance of all Highways Desirable? 

B. H. Piepmeier, Construction Engineer of Illinois Department of Public Works and Buildings. 

EFORE this question can be answered intell- 
gently, it is necessary first to investigate the 
general location of the public highways, the 

purpose for which they were established, and the 
source from which the funds are received to pay for 
their construction and maintenance. 

On account of the nature of our traffic on the pub- 
lic highways, all roads within the boundaries of a 
State do not serve their purpose in the same way. 
Some roads accommodate primarily local or com- 
munity traffic, some intercommunity or county traf- 
fic, others intercounty or State traffic, and a few in- 
terstate or through traffic. In view of the varied 
purposes for which public highways are used it would 
not seem to be economical nor desirable for any one 
political unit to have complete control of their con- 
struction and maintenance. 

In a few of our States and portions of other States 
the majority of the roads are located, primarily, to 
serve villages or community centers. Many of the 

villages are widely separated and frequently in differ- 

ent counties. Under these conditions it might be 
economical and desirable for the State as a unit to 

have complete control over the construction and 
maintenance of all roads. 

In our agricultural States we have a much different 
condition. Here we have a very large mileage of 
roads in comparison to the population or area served. 
The difference between the two classes of States is 
illustrated by data published by the United States 
Bureau of Public Roads, which shows that Rhode 

Island has 250 people to every mile of public road, or 
13 miles to every square mile of area, while in lowa 
there are 21 people to every mile of road and about 
2 miles to every square mile of territory. It is very 
evident that the road problem in these States is some- 
what different and while State control over all con- 
struction and maintenance in some States might be 
desirable, it would not be in others. 

In the agricultural States a very large mileage of 
the public highways is of value, principally, to local 
communities. Such highways are of interest, prima- 
rily, to the people who live within the immediate 
communities; hence, their construction and mainte- 

nance should naturally be under the control of local 

officials. 



CONTROL OF STATE AND LOCAL ROADS. 

Inasmuch as all road and bridge construction and 
maintenance involves engineering principles and skill 
which can be obtained only by experience, it is ad- 
visable to have all local road officials report and be 
responsible to a competent county commissioner or 
engineer who should in turn be responsible to and 
under the general supervision of the State depart- 
ment. 

In every State there are a number of highways 
which should be termed strictly county roads, as a 
large percentage of the traffic upon them extends 
from one community to another. Their construction 
and maintenance might be logically come under the 
control of a county commissioner or engineer, thus 
making such roads serve as main feeders to a State 
system. 

The residents of every State are increasing their 
fields of social and commercial activities annually 
until to-day it is apparent that no local or county 
unit should be required to bear the burden of the 
construction and maintenance of all of its roads. 
Practically every State in the Union has realized the 
economy which is inherent in State control over a 
number of its roads. The exact mileage of roads 
the State should control is perhaps a debatable ques- 
tion and will be as long as traffic conditions are 
changing yearly. It is ‘evident that the thickly 
populated States should have more roads under 
their control than the sparsely settled States. 

Experience has proved to practically all State 
road officials that partnership with political subdivi- 
sions of the State in the construction and mainte- 
nance of roads is very unsatisfactory. It seems de- 
sirable, therefore, that all roads within the boun- 
daries of each State should be divided equitably be- 
tween the individual communities, the county, and 
the State, and each unit have the direct responsi- 
bility of the construction and maintenance with such 
general engineering supervision from the State de- 
partment as is necessary to control irregularities. 

FEDERAL AID AND THE STATES. 

During the past few years there has been consid- 
erable argument advanced favoring an independent 
Federal system of roads with the Federal Govern- 
ment controlling all construction and maintenance. 
There is no argument against an interstate system 
of improved highways, as traffic is demanding such 
asystem and all road enthusiasts are looking forward 
to its realization. 
manding a Federal system of roads with complete 
Federal control, but it is demanding a connected 
system of improved trunk-line highways. Any 
method or plan, therefore, that will secure such a 
system, in the least possible time and in the. most 
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economical way, will meet with the unanimous ap- 
proval of the public. There is no question but that 
the recent Federal-aid plan has met with approval 
and has induced many States to take up road con- 
struction that would not have done so without this 
aid. It is reasonable to believe, therefore, that 
under a Federal-aid law there will be a greater mile- 
-age of improved roads constructed and a trunk line 

In my opinion the public is not de- | 

or Federal system of roads secured in less time and 
in a more economical way than under any other 
plan. 

Present conditions would indicate that it would 
be more desirable to all concerned if the respective 
States had complete control of all State and Federal 
highways with such general supervision from the 
Government on all Federal highways to insure that. 
the roads in each State would connect at the State 
lines, and to see that the Federal money was actually 

spent on roads which are generally recognized as 
suitable for the traffic that might be expected. 
Where the State has a highway department and 
furnishes any portion of the money in a Federal 
road, its engineering department should be, and 
generally is, competent to supervise all construction 
and maintenance work within the boundaries of the 
State. In Illinois the present plan of Federal super- 
vision has proved to be very desirable. 

WHERE CONTROL SHOULD LIE. 

When proper engineering supervision is supplied, 
it is generally more satisfactory for the political unit 
which is financing the work to control the construc- 
tion and maintenance. It is apparent that the local 
unit as well as the county unit must depend upon 
direct taxes to finance its road improvement; hence, 
should control the work, providing that proper engi- 
neering supervision from the State department is 
assured. 
On account of the large territory which is covered 

by the average motor vehicle, it seems equitable that 
all fees derived therefrom should be used exclusively 
by the State and on intercounty or State roads. ‘ 

In conelusion, therefore, I would deem it desirable 
for all road construction and maintenance under 
existing conditions to be divided as follows: 

All district or township road work to be under the 
direct supervision of local road officials. 

All county roads to be under the direct supervision 
of the county officials, and all State and Federal road 
work under the direct supervision of the State. The 
Federal Government should have general engineering 
supervision over Federal-aid construction, the State 
general engineering supervision over all county and 
township or district road construction and mainte- 
nance. 
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Proper Inspection in Development of 
Material Supplies for Heavy Programs. 

A. B. Fletcher, State Highway Engineer of California. 

T IS indeed a day of heavy highway programs; we 
talk as glibly of forty, sixty, or a hundred mil- 
lions of State highway bonds as we did a few 

years ago of five or ten millions. We talk now of 
annual programs of highway construction of from 
ten to twenty-five millions without particular 
difficulty. 

But talking about such programs is one thing and 
getting experienced engineers and assistants, finding 
enough contractors of sufficient ability and financial 
responsibility and securing the huge quantities of 
proper materials of construction promptly is quite 
another story. 

Hardly any two States of the Union have the same 
problem to solve. Insome of the States where State 
highway activities are of very recent date the 
troubles with respect to the supply of materials of 
construction must be acute and hardly any State has 
been accustomed heretofore to thinking of the sup- 
plies in terms of the enormous volumes we are now 
facing. 

The public now in thinking of or speaking of a 
State highway has in mind an expensively paved 
road. In general it may be said that the days of 
gravel or waterbound macadam roads are no more. 
In most of the States the location of the principal 
supplies of gravel, sand, and broken stone is fairly 
well known, but for extensive paving operations 
these supplies must be increased greatly and new 
deposits located, if the highway work is to proceed 
with the dispatch desired by the public. 

Often the engineer must decide whether he can 
or must use materials of somewhat inferior quality 
or whether materials of better quality can be shipped 
to the work by rail. These decisions often require 
nice judgment and no highway department can 
consider itself well organized without a geologist 
competent to assist the engineer in such matters, 
nor unless it have a well-equipped testing laboratory 
with trained assistants to operate it. 

SUPPLY OF MATERIALS. 

_ In many instances the material supply difficulty 
is not so much the lack of material as it is the 
failure of the railroads to ship it promptly and as 
ordered. In some States it is notorious that the 
railroads do not have enough suitable cars to give 
the needed service and this is true particularly at 
the crop-moving periods. Hardly anything will do 
more to disrupt a highway contract than the failure 
of the railroad to furnish the materials of construc- 
tion as they are needed. 

Aa yEapte ete kel sR 

This failure of the railroads unless it can be cor- 
rected otherwise would, doubtless, in some States 
with heavy programs, justify the purchase of railroad 
cars by the State department for highway use. 

Tf the railroad may be depended upon, the econom- 
ical way of handling the materials, particularly such - 
stuff as broken stone, sand, and gravel, is to unload 
from the cars and place the materials on the road 
where they are to be used without unnecessary 
rehandling, which is always a costly performance. 

Failing prompt railroad service, and in these 
days we rarely expect regular deliveries, one remedy 
is to stock pile the materials at convenient points. 
Sometimes, but not often, it is possible to haul the 
materials and place them in small piles within the 
right-of-way, but more often they have to be placed 
in large piles near the railroad sidings. 

The use of portable derricks or cranes with clam- 

shell buckets to a large extent lessens the rehandling 

expense but whether machinery is used or not it 

seems obvious that the materials must be available 
when the contractor needs them. 

Doubtless it will also be found that because of 

the extraordinary number of motor trucks supplied 

by the Government to the States at an almost 



negligible cost much material may be hauled in 
these trucks for long distances. The ton-mile cost 
of hauling in trucks which cost the States practi- 
cally nothing is greatly reduced if the factor of 
original cost of the trucks does not have to appear 

in the figuring. 

SUPPLY OF MATERIALS BY STATES. 

Some of the States have adopted the practice of 
furnishing the materials of construction or most of 
them to the contractors. The writer does not 
know of any State which has gone so far as to own 
cement plants and rock quarries and to operate 
them, but that such a policy may have to be adopted 
by some States is by no means unthinkable. Indeed 
the statutes of some States provide for such a con- 

tingency. For such States as have become ac- 
customed to supplying the contractor with construc- 
tion Materials it would be a simple extension of 
their operations. 

There is little doubt that heavy road building 
programs will be in fashion for a long time to come, 
so that the plant construction cost may be dis- 
tributed over a huge quantity of the product. If 
the cement companies are unreasonable in their 
prices, this policy would afford a means of curbing 
them. However the money involved in such 
undertakings would be in large figures and could 
be allotted only with difficulty in some cases. ‘‘We 
want the money spent on the roads”’ is still the slogan 
of many of the thoughtless voters of State highway 
bonds. It must be confessed, too, that under 

normal conditions no State-operated cement plant 
can hope to compete with a privately operated 
plant on the cost basis. There are many advan- 
tages and few objections to the State highway de- 
partment furnishing materials to the contractor. 
A contractor with little capital is enabled to bid on 
work since he has little to finance outside of the 
labor and equipment items. The contractor has 
no incentive to skimp on quantity or quality of the 
materials. Indeed he must be watched to prevent 
him from wasting them. All disputes with the 
contractor as to the quality of the materials are 
eliminated. 

Because of the larger volume of materials in 
which it deals, the State can usually secure lower 
prices per unit than can the individual contractor. 
The contractor will insist of course on prompt 
deliveries. He will be much more critical in ‘his 
respect than if ne were doing the purchasing himself, 
and he may claim for damages due to faulty deliver- 
ies, but the State should and can operate better 
than the contractor in this respect. 

It costs something to handle the business end of 

course, for purchasing agents and clerical people to 
buy and route the materials and for this service the 
contractor, when he furnishes his own materials, 
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charges from 5 to 10 per cent of the value of the ma- 
terials. This cost is reflected, necessarily, in the 
administrative costs of the State highway depart- 
ment and there is much bother connected with the 
supply of materials to the contractor. The advan- 
tages, however, seem to outweigh the disadvantages. 

STATE TESTING LABORATORY NEEDED. 

So much costly paving is involved in modern 
State highway construction that the testing of the 
materials used becomes an important division of the 
work. The geological work and the testing may be 
combined in one department without difficulty and 
a highly trained geologist may be placed in charge of 
both branches of the work. 

It is hardly possible to make up cost estimates 
until the sources of the materials are known and the 
geologist and the testing engineer often settle the 
matter for the engineer. After construction work 
begins, it is necessary from time to time to test con- 
crete mixtures, both asphaltic and Portland cement 
in order to get the best results, since although the 
ingredients have all passed the specification satisfac- 
torily, the limitations of the specifications for the 
combinations nearly always permit some latitude. 
It is also interesting to know, for instance, the com- 

pressive strength of the concrete in the pavement 
glab after the road is completed. 
A testing laboratory can be set up at no great cost, 

probably in no case exceeding $10,000, which will do 
all the testing required in the general line of work. 

The United States Bureau of Public Roads requires 
the tests to be made and it seems to be advantageous 
to have the work done by the State highway de- 
partment rather than to rely on private firms of 
testing engineers. 

DISCUSSION OF MR. FLETCHER’S PAPER. 

By F. KE. Everett, State Highway Commissioner 
of New Hampshire: During the last three years 
highway, engineers throughout the country have 
had forced upon them the realization that in order 
to carry out a program of construction or main- 
tenance, Some means must be devised to insure the 
delivery of material. 

To arrive at the solution of the problem, it is neces- 
sary, of course, first to consider the cause. We are 
told by every material concern that there is a car 
shortage, that the railroads do not furnish them 
enough cars to take care of their output. Investi- 
gation of a few commercial plants in New Hamp- 
shire has shown this to be a fact. Road builders 

everywhere have been busy for the last two years 
attempting to impress upon the proper authorities 
the necessities of alleviating this evil. Some results 
have been accomplished, but not enough. Neither 
have we any assurances that this improvement will 



continue. If we are unable to get relief from the 
railroads, it is evident that we must devise some 
scheme that will entail the minimum use of railroads. 
By doing this, we will help not only ourselves, but 
also the railroads, which we are told are badly con- 
gested. 

The development of local natural resources, if they 
are of value, will answer this problem. With this 
end in view the New Hampshire Highway Depart- 
ment during the seasons of 1917 and 1919 conducted 
a rather extensive geological survey of the State. 
The results obtained have greatly exceeded expecta- 
tions. Trap-rock dikes have been located in nearly 
every section of the State. Native granites have 
been located and classified as to resistance to wear. 

Gravel deposits have been tested and classified as to 
their availability and quality, and the limits of the 
bedrock strata have been located and a study made 
of the effect of the bed of rock on gravel deposits. 

Laboratory tests of the trap rock which have been 
located show it, in every instance, to be of better 
quality than that which we have been importing. 
Several trap dikes are located within easy truck- 
hauling distances of proposed heavy construction. 
Practically all of them could be used to take care of 
some work within reasonable hauling distance. Of 
course it is necessary in order to accomplish our pur- 
pose to expend a large amount of money in plant 

~ equipment. Taking into account the large amounts 
which have been thrown away waiting for material 
to be delivered by rail, is not this eee for 
plant equipment rremcenrede Y 

Gravel roads constitute approximately 7 5 per cent 
of New Hampshire’s total State road mileage. It is 
therefore evident that we are dependent in a large 
degree on our gravel deposits. This being the case 
it is imperative that we know exactly how we are 
situated regarding this valuable material. Our geo- 
logical survey had given us this information in de- 
tail. 

SURVEYS LOCATE VALUABLE MATERIAL. 

By means of the survey deposits of inestimable 
value have been uncovered and good gravel has been 
located in sections where before it was not supposed 
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to exist. This has, therefore, helped, in large meas- 
ure, to solve the transportation problem, as it was 
necessary to import material into these sections 
before. Where a particularly good bank has beeen 
located, the State has taken steps to purchase, there- 
by insuring the use of the material without hindrance 
and also its conservation for road purposes. With 
this information at hand it seems that the material 
used in construction can be placed on the work at the 
time planned. Also it is likely that our estimates 
conform more closely to the actual cost. 

The development of material supplies is not the 
only result realized from the geological survey. The 
testing of material to be used in road construction 

has been greatly facilitated. Hundreds of samples 
from every section of the State have been tested, and 
the data obtained. has made it possible for us to make 
up a map of the State showing the quantity and 
quality of all materials. Also a map has been plotted 
showing the location of the different bedrocks. It 
is surprising to note the uniformity of effect of the 
glacial action over the bedrock on the adjacent de- 
posits. It is possible by an analysis of bedrock and 
direction of glacial drift to determine the nature of 
the adjacent deposits with a goodly degree of accu- 
racy. This is a great help in the matter of future 
tests, as 1t gives a good idea of what can reasonably 
be expected from samples of material submitted 
from different sections. If construction is contem- 
plated at a certain place we are able by means of 
tests made in conjunction‘with our survey to locate 
satisfactory deposits without further tests. We 
have also taken samples of sand from all sections of 
the State and tested them for their strength in ce- 
ment concrete. 

This acts as a great relief to our laboratory during 
the season of the year when it is busy making tests 
on asphalts, tars, Portland cement, etc. 

Taken all in all, this survey has been of inestimable 
value. In consequence of it we are better able to 
plan our work, both as to the nature of material to be 
used andits availability. The work of the laboratory 
during rush seasons has been lessened and the con- 
servation of road materials has been promoted. 

Highway Department and Railroad 
Cooperation for Transportation of Matenals. 

A. G. Gutheim, Car Service Section, U. S. Railroad Administration. 

in the aggregate, suffered so much as a 
result of the curtailment of commercial 

transportation service during the war as did the 
road building industry and the industries naturally 
associated with it. This curtailment of transporta- 
tion for road building was practiced from the very 
beginning of the war. In the latter part of April, 

T_T me is perhaps no line of industry which, 1917, when the carriers revised their car service 
rules in order to gain greater efficiency, they pro- 
vided that open top cars should be furnished 
primarily for the transportation of coal, coke, and 
ore. The result of this was practically a prohibition 
of open top car service for stone, sand and gravel on 
many railroads, and this prohibition precipitated a 
complaint that brought the stone, sand, and gravel 



people to Washington and gave me my first insight 
into their side of the question. 

That first difficulty in the early days of the war 
was patched up sufficiently to take care of the coal 
situation and the blast furnace situation, and at the 
same time give reasonable service to construction 
materials, and this continued throughout that 
summer. With the advent of fall weather, and with 
the greater war activity on the part of the country’s 
industries in general, the pressure for coal became 
so strong that we had to face again the agitation 
for the prohibition of open top car supply for road 
building materials. This prohibition was counseled 
by the National Coal Association, then newly 
formed, which openly advocated and urged upon the 
Washington authorities that there should be no 
open top cars suitable for coal transportation 
furnished for any commodities other than coal until 
coal mines had first received all the empty cars they 
could load. Action along this line was held off, but 
in the fall of 1917 the situation became such that 
Judge Lovett, then Commissioner of Transportation 
Priority for the President, finally found himself in 
the position where it was necessary to cut off car 
supply for road building materials. Thereafter, 
and practically throughout the war, transportation 
for road building materials was greatly curtailed 
and the road building industry itself necessarily 
curtailed in consequence. 

RULE WHICH GUIDES CAR SERVICE. 

I recite these facts of history merely to preface 
the statement that the result seems to have been 
an impression gained among shippers of other 
commodities that whenever the open top car supply 
becomes short it is the perfectly proper thing to cut 
off car supply for road building materials. I want 
to say at this point, and to make it very definite 
and clear, that that has never been the viewpoint 
of the Railroad Administration, nor that of any 
individual railroad officials, so far as I know. It 

has been our rule in the commission on car service, 
and in the administration generally, to proceed 
always in full accord with the requirements of the 
Act to Regulate Commerce, that there shall be no 
unjust discrimination between commodities. Un- 
fortunately, however, the present state of industrial 
unrest in the country has precipitated situations 
which have made it necessary to deviate somewhat 
from this principle. The point to be borne in mind 
now, however, is this: That we are practically in a 
state of peace, although, to be sure, in a somewhat 
disturbed state in our domestic industrial condition, 
and under these circumstances it is no more than 
just and fair that all commodities should share in 
the available transportation facilities upon a just, 
reasonable, and nondiscriminatory basis. That, I 
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feel sure, is the rule which guides the Car Service 
Section and the Railroad Administration in their 
handling of the various problems that came before 
it, and I feel equally sure that that is the attitude 
which railroad men generally take in the disposition 
of their available car supply. 
Coming now to the future, I think that the road 

building people should insist first, last, and all the 
time, that they propose to get this just, reasonable, 
and nondiscriminatory distribution of cars which is 
guaranteed them by law. That should be the basis 
of all your relations with the individual railroads 
and with any other organizations, Government or 
other, which have to do with the problem hereafter. 

CENTRALIZED CONTROL OF SERVICE. 

I had hoped that by the time of this meeting the 
railroad situation would have been so far settled as 
to enable us to know just what arrangements would 
be made by the carriers as to the future for cen- 
tralized control of cars. By that I refer to the pro- 
posal which is still under consideration, that there 
shall be reestablished the commission on car service 

which handled car control in conjunction with the 
Interstate Commerce Commission for about a year 
preceding Federal control of railroads, and which, 
after Federal control, was taken over by the Rail- 
road Administration as the car service section. 
Final decision of this proposition has not been 
rendered, but I think that I can say here that there 
is every indication that with the termination of 
Federal control, there will be in Washington some 
central organization of the railroads which will 
handle car supply generally throughout the country 
for the purpose of effecting the most efficient utiliza- 
tion of the equipment available, and for the benefit 
of the entire country. Certainly, if some. such 
organization is not maintained by the railroads to 
work as did the old commission on car service with 
the Interstate Commerce Commission, then the 
Interstate Commerce Commission itself will un- 
doubtedly have to handle the situation under the 
car service provision of section 1 of the act to regu- 
late commerce, commonly known as the Esch car 
service bill. 

I feel, therefore, that you can look forward with 
confidence to the opportunity of dealing on this gen- 
eral question with some central organization in 
Washington which shall have some control over the 
equipment which, according to all the information 
that comes to me, will in the next few years be in 
greater demand than ever before for the transporta- 
tion of road-building materials. The particular 
point about this centralized control of cars is this: 
A great deal of your road building work is to be per- 
formed in one way or another in conjunction with 
the Federal authorities and through the administra- 



tion of the Bureau of Public Roads of the Department 
of Agriculture. I take it, therefore, that henceforth 
we can look to the Bureau of Public Roads as a sort 
of liaison office between the road building projects 
and the State commissions and others, most inti- 
mately interested therein, and the central organiza- 
tion which controls car supply. 

If the tonnage of road building materials to be 
handled in the next few years is anything like what 
is expected, it is my guess that there will be con- 
siderable advantage in having such a recognized 
point of contact, and I have not the shghtest doubt 
that it will be conducive to a more efficient utilization 
of transportation facilities and better transportation 
service for the road-building people. 

THE SUPPLY OF CARS, 

Last July, when the Director General answered a 
resolution of the Senate with respect to the coal car 
situation, he pointed out that there were about 
775,000 cars on Federal-controlled railroads of this 
country available for the transportation of coal. 
There have been some additions since, and when it is 

considered that some light capacity cars, not strictly 
suitable for coal transportation, are suitable for 
transportation of stone, sand, and gravel, it is 

probably fair to say that at the present time the 
cars available for the transportation of stone, sand, 
and gravel number in the neighborhood of 800,000. 
This does not mean, of course, that all those cars 

could be turned to the transportation of road-build- 
ing materials, no more than it means that they could 
all be turned to the transportation of coal. They 
must, of necessity, be used indiscriminately for the 
transportation of that very heavy tonnage of bulk 
commodities which must necessarily be transported 

_ all over the country at all times. Principal among 
these are ore, limestone, and other commodities 

utilized in blast furnace operation. 
This large number of cars, however, while it in- 

cludes some increase during the past year from the 
number in operation previously, does not include 
much in the way of increase commensurate with the 
general increase of business over the past few years. 
That is the inevitable result of the restrictions upon 
car purchase necessary during the war for one or 
another reason, and the fact that many cars have 
gone out of service during the past few years in- 
cident to the very heavy use which was made of them 
on account of war necessity. 

The opinion of most men conversant with the 
situation is that when a well stabilized condition of 
industry again develops there will be an extraor- 
dinary resumption of business, and a very heavy 
demand upon the railroads in consequence. Your 
extraordinary road-building program is, in part, one 
element of this increased tonnage that may be 
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expected from the endeavor of the country to catch 
up with postponed peace-time employment. All 
in all, I think that you may look forward to the 
necessity, during the next few years, of railroads, 
shippers and consignees combines, making the most 
effective use of all equipment units available if the 
demand for the same is to be met. 

EFFECTIVE USE OF EQUIPMENT. 

You will observe that I put the obligation of 
making effective use of equipment upon the railroads 
just as much as on the shippers and the consignees. 
This is entirely proper. It is no more than right 
that the railroads, urging as they constantly do that 
shippers and consignee by every means shall utilize 
cars with the greatest efficiency, should do the same 
themselves, You should not hesitate, in your 
relations with the various carriers, where you find 
that they are wasting car days by neglecting to pull 
loads or to dispose of empties, to direct their atten- 
tion to the fact and to follow it up until corrected. 
At the same time you should make every effort 
yourselves ‘to make every car go the farthest. 
In a time of car shortage it is practically nothing 
less than a crime, regardless of shippers’ rights under 
tariff provisions, to ship out cars which are not 
fully loaded to their carrying capacity. Likewise, 
it is nothing short of waste of the rankest kind to 
take two days to load or unload a car if you can do 
it in a day or less. We have seen numerous instances 
during the war period of consignees permitting cars 
to remain loaded on their tracks because they were 
short of labor and it was cheaper to pay demurrage 
than to take men from other lines of employment 
to put them to unloading the cars. Such consignees 
overlook the fact that every day’s delay of that kind 
reduces the capacity of the railroad plant just that 
much, and inevitably, in the aggregate, tends in a 
material way to produce or increase a car shortage. 
That has been adequately proved to our satisfaction 
during the past few months when we have made a 
particular effort to cut down the detention of cars 
for unloading. A detailed record was kept of all 
cars of coal which remained on consignee’s tracks 

longer than the 48 hours free time permitted by the 
demurrage tariffs, and it was not unusual to find 
on one railroad that the car days lost in this way 
were enough to have produced an additional 1,000 
tons of coal on that railroad that day had the cars 
been released and put back to the mines, and this, 

you must bear in mind, at a time when the railroads 
were being criticized severely because of their 
inability to furnish car supply at the mines. 

That brings me to another phase of the subject 
which is akin to what I have no doubt all of you 
men here have given much thought to, and that is 
the regularization of industry and its effect upon 
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car supply. We in the railroad game have looked 
upon road building as a seasonal industry. One of 
the difficulties of railroading, as I see it, is that a 
good deal of the tonnage is seasonal tonnage, and 
the seasons run too much together. For instance, 

take this last year: Your road-building projects, 
through no fault of your own, so far as I can under- 
stand, were rather late in getting started. You had 
no more than started than the demand for coal 

started. We were then faced, in August, September, 
and October, with a demand for cars for both coal 

and road-building materials that was in excess of 
the available supply. Only a few months before, 
however, there had been weeks when the railroads 

were carrying 200,000 open-top cars a day in excess 
of all demands for them. 

Our problem is to equalize that demand through- 
out the year and spread it over the whole twelve 
months. That is where the theory of regularization 
of industry will help the railroads, and, conversely, 
the regularization of industry will help industry 
itself by giving it more regular transportation. 
I am, therefore, an ardent supporter of the campaign 
to regularize industry, because I know that thereby 
we can regularize transportation demand, and the 
railroads can give better service than ever before 
and perhaps with less relative investment, in equip- 
ment than has heretofore been necessary. 

KEEP BUILDING PROJECTS GOING. 

Along this line let me suggest that you should do 
your utmost to keep your building projects going, 
wherever possible, throughout the year. You should 
give the railroads which you expect to serve those 
projects all the advance notice possible, of what 
tonnage you expect to offer them, the points from 
which it will move, the average number of cars per 
day you expect to load, and the points to which it 
must be moved. Assemble this information and 
give it to the railroads at the earliest possible date 
in advance of the movement. You will probably 
find yourselves more certain of service if you are 
able to utilize what would otherwise be a return 
empty movement of cars to mines. I appreciate 
that it is not always possible to draw your raw 
materials from localities that will permit movement 
in that way, but where it can be done it will probably 
tend to assist you in car supply, should car shortage 
conditions develop. . 

You should load your cars as rapidly as possible, 
and ‘to capacity, and you should urge upon your 
consignees that they should unload the cars and 
see that they are pulled out empty with the greatest 
rapidity. I feel sure that if all get together and 
each recognizes the obligation upon him to avoid 
transportation waste, that the job before us all can 
be met and met successfully 

There will undoubtedly come times, however, 
when in some sections, because of the lack of suffi- 
clent open top cars on certain railroads, or because 
of an extraordinary road-building project in a com- 
munity that does not ordinarily need open top cars, 
you will find a shortage developing which can not be 
cured by the individual railroad. You should 
handle this in the first instance with the individual 
railroad as far as possible. If that fails, however, 
I would suggest that the officials in charge of the 
project will probably be able, through communica- 
tion with the Bureau of Public Roads, of the De- 
partment of Agriculture, or directly, if that is pre- 
ferred by them, to obtain some assistance if assist- 
ance is in any way obtainable, through the medium 
of the central organization which will control cars 
in Washington. But the big point is to handle 
your difficulties to a conclusion, wherever possible, 
with your individual railroad, for in the last analysis 
your help must come from the men who handled 
the cars. - 

DISCUSSION OF MR. GUTHEIM’S PAPER. 

Thos. H. MacDonald, Chief of Bureau of Public 
Roads: Without going too deeply into the questions 
raised by this paper, it seems to me that this asso- 
ciation should take note of the fact that we are 
very likely to be faced with an increase in freight 
rates on road-building materials before we are in 
session again. And this question, as well as that 
of car service, seem to me to justify the establish- 
ment (within the executive committee perhaps), of 
a subcommittee that will deal with questions of 
that character. I don’t know whether that is the 
way the association would wish to handle it, but 
whatever individuals are delegated to handle ques- 
tions of this character for the association during 
the next year, in my opinion, will have to figure 
that as part of their public service. 

G. P. Coleman, commissioner, Virginia: I agree 
with Mr. MacDonald that this question of transpor- 
tation and freight rates is the most important 
question that is confronting the highway builders 
to-day, and that we must of necessity to protect the 
work which we have in hand, have some represen- 
tatives from this association appear, or be in posi- 
tion to appear when necessary, before the proper 
bodies in Washington to represent our interests. 
I think all of us realize the importance of this ques- 
tion, but I am free to tell you, as a member of the 
executive committee, whether it is the wish of this 
association that it shall handle it, or whether it is 
the association’s wish that the matter be handled 
by a special committee, we will do our best to see 
that it is taken care of. 
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Statement Submitted by the Highway 
Division of the Associated General Contractors. 

Presented by R. G. Collins. 

Chief of the Bureau of Public Roads, there 
will be available for highway work during 
1920, $633,000,000. This is more than four 

times the amount of money that has ever been ex- 
pended during any previous year for like purposes. 

This enormous highway program is the direct 
result of the demand for better highways which has 
been made by the people throughout the United 
States. The responsibility for carrying through this 
program and obtaining these results rests primarily 
with you gentlemen as State highway commissioners 
and engineers to adminster and design, and second- 
arily with us as highway contractors to execute the 
work. We shall both be held to account if we do 
not produce a large and substantial mileage of high- 
way in response to the enormous bond issues which 
have been voted by the public. 

Although the production during the past year has 
exceeded all previous records, it is evident that if 
the mileage to be built during 1920 is to be even 
greater than that, careful consideration must be 
given to the experiences encountered during this 
last year of unusual performance. 3 

In his very able letter to the State highway de- 
partments, dated October 27, 1919, Mr. Macdonald, 
Chief of the Bureau of Public Roads, points out four 
principal factors which must be taken into consid- 
eration if the production of highways is to be in- 
creased. These are: (1) Material supplies; (2) Ship- 
ping facilities; (3) labor supplies; and (4) contractors’ 

organizations. 

A CCORDING to Mr. Thomas H. Macdonald, 

MATERIAL SUPPLIES. 

1. Early letting of contracts: The first and most 
important consideration affecting the highway pro- 
gram for 1920 is an early letting of contracts. 
While this affects particularly the question of trans- 
portation and contractors’ organization, it has its 
most significant bearing upon the question of mate- 
rial supplies. An early letting of contracts will 
enable the contractor to place his order for materials 
with the manufacturer at once and thus enable the 
manufacturer in turn to take advantage of all avail- 
able seasonable weather in which to operate his 
plant. Again, contractors can take advantage of 
the supply of open-top car equipments during the 
months of February, March, and April, when, as 
pointed out by Mr. MacDonald, there is a large 
supply of idle equipment. 

2. Estimating materials in stock piles.—But the 
advantage which thus accrues from an early letting 
is frequently offset by the heavy expenses and the 

large capital investment which contractors have 
been under because of the provision in most highway 
contracts that materials shall not be paid for until 
they are in place. The result is that the contractor 
aims to minimize the amount of time between the 
receipt of his materials and their actual use in high- 
way construction as much as possible. ‘This means 
that he is obliged to postpone the delivery of the 
materials until ready to use them, with the result 
that production and transportation of them is also 
postponed until the last minute. The obvious result 
of all this is a serious shortage of materials with con- 
sequent waste of time and loss of mileage during 
the very best days of the year. This whole difficulty 
could be avoided if county, State, and Federal 
authorities would estimate to the contractor aggre- 
gates stored in quantities on account of contracts let, 
including the cost of material and handling of all — 
aggregates stored in stock piles. Some States have 
already included such a provision in the contracts. 
In attempting to meet this situation another State, 
however, is planning to adopt a method of procedure, 
which is most unsatisfactory to contractors. In 
this case, the State has agreed to pay the manufac- 
turer for all materials delivered to the contractor on 
presentation by the contractor of the proper evidence 
and details of their delivery and cost; but several 
general contractors, who have highway contracts in 
this State have refused to take advantage of this 
method, which disclosed to public use details of their 
contracts with the manufacturers which they con- 
sider private. Others consider such a step only one 
removed from the situation where the State will © 
furnish the material, a proceeding to which they are 
unalterably opposed. 

To quote from a recent editorial in the American 
Contractor: 

One of the most valuable assets that a contractor 
has is his ability to purchase and secure delivery of 
materials. Expert purchasing ability is just as im- 
portant a part of the contractors’ organization as 
labor and methods of handling work. The contractor 
through experience, becomes an expert buyer and 
his ability in this respect is reflected in his bid. The 
contractor who can control the shipments and the 
delivery of his materials will submit a more attractive 
bid than he would if this control were to be taken out 
of his hands. 

If purchases of materials are controlled by the 
State, the people of the State will have to pay more 
for the roads and highways that are to be con- 
structed. There is no question about that. The 
matter of control is the vital thing. The control of 
delivery which enables the contractor to obtain the 
materials when and as he wants them is absolutely 
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essential if we are going to have a sufficient highway 
construction. When the State furnishes the material 
it assumes a measure of responsibility for the delivery 
of that material, but if a shortage should occur, it 
would be an easy matter to show favoritism in 
allocating the supply. The State would also have 
to be prepared to meet a measure of financial re- 
sponsibility for delayed deliveries. If the State 
furnishes aggregate the contractor will be forced to 
add from 10 to 25 per cent to his labor cost to provide 
for losses which he may incur in connection with the 
delivery of materials. 

3. Use of local aggregates.—A third means of 
greatly increasing the supply of material for highway 
construction may be found by the adoption of the 
policy of using local aggregates wherever possible, 
and the encouragement of opening local pits and 
quarries. Such a policy will not only materially 
increase the supply of materials available for highway 
work, but will help relieve railroad congestion, 
reduce the cost of construction, and greatly expedite 
the work. We believe that such a policy should be 
followed even to the extent of modifying specifica- 
tions as to tests of materials where necessary. 

4. Inspection of materials at source.—Another 
consideration which should be given attention in 
discussing material supplies is the inspection of 
materials at the source. It not infrequently happens 
that materials taken from a source from which 
samples have been approved by those in charge of 
the work have been rejected when delivered to the 
job. While the engineer, or inspector, is justified 
in refusing materials which are not up to standard 
specifications, the contractor on the other hand is 
hardly to be penalized for delivering materials from 
a source already approved by the same engineer or 
inspector. The contractor is, however, forced to 
stand the loss which such a procedure entails in 
time and money. It also frequently happens that 
materials, such as cement, which is delivered to the 
contractor in carload lots, is held up for days await- 
ing the approval of the inspector. Both of these 
contingencies could be avoided, and the progress of 
the work expedited, if the materials for use on a 
contract were inspected at the source of production. 

As has already been pointed out, the problem of 
insuring an adequate supply of materials is closely 
related to that of providing adequate shipping 
facilities. The real solution of this problem will 
come about if a proper supply of cars is maintained 
by the railroads. Measures which will reduce the 
demand for cars, or which will distribute the demand 

over slack seasons will help materially, but the 
solution of the problem is to have the cars available 
when they are needed. This does not necessarily 
mean that the number of cars available must in all 
cases be increased, but rather that the supply shall 
be used with the most intelligent regard for economi- 
cal service. Both State and Federal highway engi- 
neers can do much to help the contractors secure 

increased car supply and better car service in par- 
ticular instances, if they will recognize the import- 
ance of their positions in the State or Federal 
administration in securing proper action in regard 
to transportation facilities as it relates to road work. 

CONTRACTORS’ ORGANIZATION. 

The problem of carrying through the tremendous 
highway program which has been outlined depends 
even more upon the contractors’ organization than 
it does upon material supplies. Material will ulti- 
mately arrive at the job, but without the adequate 
organization to put them into place and to get the 
work done, no great advance over the highwater 
record of 1919 can be expected. Until very re- 
cently, it has been an outstanding characteristic of 
highway construction that large contractors have 
not been particularly interested in highway con- 
tracts. Unless these men, with their large organiza- 
tion and capital, with their adequate equipment 
and well organized force of men to handle big pro- 
jects, are encouraged to take part and find a share 
in that program attractive to them, large parts of 
work are bound to remain uncompleted. 

To bring these men into the work the following 
suggestions are offered: 

1. Let contracts in longer sections in one contract 
extending over longer periods of time than one 
season; and let such contracts include all the work 

on any section, including grading, paving, bridges, 
culverts, ete. 

2. Let contracts only to responsible contractors 
who will show the qualifications sufficient to per- 
form the contract as stated, careful consideration 
being given to the contractors’ organization, equip- 
ment, past performance and financial responsibility. 

3. Safeguard highway contracts from unneces- 
sary risks, such as forced increases in freight rates, 
time lost bidding on jobs which do not go ahead, 
tying up of proposal guarantees and other losses 
incident upon delay in awarding contracts, un- 
limited responsibility on the part of contractors, 
unreasonable provisions of maintenance of highway 
after completion, retention of unnecessarily large 
percentage of payments, lack of specific information 
in plans and specifications, and inadequate amount 
of time allowed for studying them, needless refine- 
ment insisted upon by inexperienced inspectors, 
etc., etc. 

If our conference could result in providing some 
adequate consideration of these three considerations, 
the problem of contractors’ organizations to handle 
the enormous highway program would be solved. 

AN ADEQUATE SUPPLY OF LABOR. 

When the problem of attracting sufficient able 
contractors’ organizations to undertake highway 
work is solved, the question of adequate labor sup- 

——— 
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ply will solve itself, for with better equipment, and 
an able organization, forces of labor can be quickly 
brought together and utilized to greater efficiency. 
The right sort of contractors’ organizations can 
also supply and keep the right kind of labor, because 
they will maintain the right sort of conditions to help 
good labor on the job. 

SCOPE OF CONTRACT. 

The chief reason which has deterred the majority 
of large contractors from undertaking highway work 
is the scope of the contract. Adequate equipment 
for highway construction undertaken on a scale 
which would be attractive to a large organization is 
too expensive an investment for a single season’s 
contract on a small stretch of road. 

In view of the unprecedented shortage of labor it 
is obvious that the construction program which has 
been outlined can only be carried through by sub- 
stituting machinery for labor. When it is recog- 
nized that the special equipment necessary to con- 
struct 8 to 10 miles of concrete highway in one sea- 
son will cost from $75,000 to $100,000, you will 

realize the enormous investment which will have to 
be made to carry out under existing conditions the 
program which the public demands. 

These factors should be given a great considera- 
tion in determining the scope of the contracts and 
the fitness of the concern to whom the contract is to 
be awarded. If each contract were let in larger 
sections, extending over longer periods of time than 
a single season, larger contractors would find it 
worth while to devote their organizations and equip- 
ment investment necessary to large scale highway 
construction. 

In this connection it seems almost unnecessary to 
point out the effect of the tendency in some States 
to let different parts of the work in the same section 
to different contractors. Large contractors with 
large organizations are not interested in highway 
work where the grading is let to one man, the 
paving to another, and the bridge and culvert work 
to still others. He is equipped and organized to 
handle a job from start to finish, and his whole 
force is coordinated with that end in view. To 
engage one part of it only is to enforce idleness on 
the others and to disrupt his organization. Again, 
the responsibility for coordinating his organization 
and work with that of other contractors frequently 

_ involves greater risks and losses in time and money 
than these contractors care to bother with. Espe- 
cially is this true where there is a separation of such 
parts of the work as grading and paving. General 
contractors are organized to handle large contracts 
as a whole and if the advantage of their large scale 
organization is to be had in highway work, highway 
contracts must be let as a whole. The saving to the 

State in better highways and in greater mileage 
produced will more than offset the apparent saving 
which appears on paper in totaling up separate bids. 

RECOGNIZING RELIABILITY IN AWARDING CONTRACTS. 

There is, however, a second consideration which 
has almost as great a bearing on the question of 
interesting large and able contractors’ organizations 
in highway work and that is the elimination of the 
unreliable and irresponsible contractor as a factor of 
comparison in awarding contracts. Reliable and 
competent contractors will not waste time sub- 
mitting bids in highway work when they realize 
that no consideration will be given to their organiza- 
tion, equipment, past performance, financial respon- 
sibility, and general ability to perform the contract. 
Of all types of construction, highway work offers 
greater possibilities for the ‘‘fly-by-night” con- 
tractor to compete on an apparently equal footing 
with the responsible man, than almost any other 
kind. The characteristics of public work enhance 
these possibilities. As a result, unless some of the 
obvious factors such as have been mentioned are 
given greater work with the actual price figures, 
first-class men will not bid on highway work. Some 
method must be developed for giving contractors 
assurance that those factors will be considered if the 
ablest men are to be attracted to highway work. 
The obvious saving of a few dollars as between the 
low bidder who does not know his business and can 
not perform the work satisfactorily and the con- 
tractor who knows his costs and guarantees an 
A-1 performance in reality exists only on paper. 
It can be set down as fundamental that more mileage 
and better highways can be produced by better 
contractors, and better contractors will be interested 
in highways only when the quality which enables 
them to produce such results is given weight in 
comparison with men who can bid but can not 
perform. 

ELIMINATING UNNECESSARY RISKS. 

It is probable, if contractors could be assured of 
contracts whose scope would interest large organiza- 
tions and capital investment and a due recognition 
of quality and performance as well as bidding price, 
that the main obstacle to interesting large contractors 
inhighway construction would beovercome. Buteven 
then highway construction would not be allsmooth sail- 
ing. There exists at present in highway work, due to 
the fact that it has practically grown up overnight, va- 
rious risks and undeveloped elements which make 
contracting in this field less attractive than in the 
more developed lines of construction. While indi- 
vidually these are of less importance, together they 
have a very important bearing on the interest which 
contractors with large and capable organizations 
take in highway work. 
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The procedure and practice surrounding the let- 
ting of highway work is in some States still in the 
stage of development. Proposals for highway work 
are frequently requested when the details of financ- 
ing have not been taken care of. As a result the 
letting is delayed if not indefinitely postponed, and 
the proposal guarantees held up and time lost all 
around. Bids are rejected in highway work for any 
reason under the sun, and the contract let to some 

one else who will cut under the figures announced. 
Sometimes plans are not delivered on the work to 

be let until a few days before bids are asked for, and 
then frequently the plans give only the most meager 
information. On the other hand, needless refine- 

ments in the specifications are sometimes insisted 
upon by inexperienced inspectors when the progress 
of the work demands a reasonable interpretation. 

According to some contracts the contractor’s re- 
sponsibility for all easements or for the maintenance 
of the highway, even after it is turned over to the 
public, seem almost unlimited. At thesame time the 
retained percentage on highway work is frequently 
away out of proportion to the actual necessity for 
safeguarding the State, to the serious inconvenience 
and loss on the part of the contractor. 

In all these points, the contractor is not asking 
the highway departments to relieve him of the risks 
for which he is paid to assume, but rather to relieve 
him of those risks for which he is not by any right 
responsible. 

One of the most obvious of these details which 
have served to keep conservative contractors away 
from road construction is the uncertainty of freight 
rates. Fortunately some State highway depart- 
ments have already made provision to allow for such 
increases in freight rates, but the majority have still 
to make adequate provisions for reimbursing the 
contractor for increases in freight rates which are 
ordered after he has signed his contract. 

Where bids are rejected due to difficulties in financ- 
ing or for other good and sufficient reasons, the low 
bidders should be reimbursed at least one-half of 1 
per cent of the average of their bids toward their 
expense. 

PLANS AND SPECIFICATIONS. 

In order to secure responsible contractors who will . 
make responsible bids on highway work, time to 
make up an intelligent bid must be allowed. A 
reasonable length of time, say 3 weeks, can be es- 

tablished as the minimum time between the date 
plans and specifications are furnished and the date 
bids are to be submitted. 

It is surely not an unreasonable request also to ask 
that plans and specifications show the limits of the 
right of way, the amount of grading to be done, the 
location and size of culverts, bridges, etc., with a 

reasonable amount of accuracy; and, furthermore, 

it seems reasonable also to suggest that if there are 
any material changes in the plans furnished to the 
contractor after the contract is awarded, that the 
contractor be compensated for the extra cost and 
delay on account of making changes. Such sug- 
gestions as these provide no special favors for the 
contractor; they are simply checks which probably 
safeguard the contractor against loss of time and 
money due to lack of reasonable consideration for 
his interests on the part of the officials in charge of 
the work. 

If refinements in specifications are shown to be un- 
reasonable, joint consideration by contractors and 
engineers in conferences like this should remove 
them. Both contractors and engineers should urge 
the proper authorities to appropriate sufficient funds 
to secure the services of competent inspectors by 
paying them a wage equal to that paid the same class 
of men in other industries. 

LIMIT THE RESPONSIBILITY. 

We do not think it unreasonable to ask that the 
contractor’s responsibility and liability be limited in 
several respects on highway work, and we believe 
that to do so will help encourage responsible con- 
tractors to undertake it. The practice adopted in 
some States of providing easements to contractors 
for special roads and bypaths maintained for public 
convenience might be adopted to advantage by other 
highway departments. Again, to ask contractors to 
be responsible for the maintenance of roads after they 
have been opened to public use is to make them re- 
sponsible for the plans, specifications, and inspection 
which it is the highway department’s duty to assume. 
If the plans and specifications are sufficient to get a 
satisfactory road, and if the inspection is properly 
done, it can be rightly assumed that a good road has 
been constructed. To extend the contractor’s re- 
sponsibility, as in some States, to a year after the 
completion is sufficient to drive any reasonable con- 
tractor from highway construction. Each section of 
highway work, as it is opened for public use, should be 
accepted at the time paid for in full. 

PAYMENTS. 

The question of payments, beginning with the re- 
turn of the proposal guarantee and including the 
payment for work done, is a problem which warrants 
more consideration if highway contracts are to be 
developed to their greatest efficiency. The recent 
clause adopted in Minnesota solves some of these ~ 
difficulties. According to its provisions, all con- 
tracts are to be awarded within 10 days after the 
date of the proposal, and all proposal guarantees, ex- 
cept that of the successful bidder, will be returned 
within 3 days following the award of the contract. 
Should no award be made within 10 days, all pro- 
posals will be rejected and all guarantees returned. 
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In making progress payments on work, we _ be- 
lieve that monthly or semimonthly estimates should 
be based on 100 per cent of the work done, with a 
sufficient percentage retained to protect the owner. 
This retained percentage should never exceed 10 per 
cent and should stop when it amounts to 5 per cent 
of the total estimated amount of the contract. 

_ Large contracts soon run into big money and partial 
payments based on estimates that are reduced at 
every step as they go down the line, and retained per- 
centages which exceed reasonable limits soon find 
the contractor with large investments, not only in 
organization and equipment but also in State high- 
ways, perhaps the last place in the world he wants it 
invested. The Engineer Corps of the United States 
Army follows such a plan of retained percentage on 
their work and finds it very satisfactory. Similarly, 
the same plan may be applied to the reduction of the 
amount of bond necessary as the work is completed. 

FORCE ACCOUNT WORK. 

Payment for force account work frequently is a 
cause of friction in highway work. The clause re- 
cently adopted by the State highway department of 
Minnesota is worth consideration in this connection. 
Paragraph 33 of the Minnesota specifications enti- 
tled ‘‘Force account work”’ has been changed to read 
as follows: 

All work done on force account basis will be paid 
for in the following manner: 

(a) For all labor, teams, and foremen in direct 
charge of the specific operation, and such other ex- 
pense as is directly a part of the cost of the work, the 
contractor shall receive the current local rate of 
wage, to be agreed upon in writing before starting 
such work, for each and every hour that said labor, 
teams, and foremen are actually engaged in such 
work, to which shall be added an amount equal to 
15 per cent of the sum thereof. 

(b) For all materials used the contractor shall re- 

ceive the actual cost of such material, including 
freight charges as shown by original receipted bills, 
to which cost shall be added a sum equal to 15 per 
cent thereof. 

(c) For any machine, power, tools, or equipment, 
including fuel, lubricants, which may be deemed de- 
sirable or necessary to use, the engineer shall allow 
the contractor a reasonable rental price, to be agreed 
upon in writing before such work is done, for each 
and every hour that said tools or equipment are in 
use on such work, to which sum no percentage shall 

be added. 

ENGINEER’S ESTIMATES. 

With the question of payments is closely con- 
nected the subject of the engineer’s estimate. When 
highway contracts are let at unit prices, the engineer 
directly in charge of the work feels, nevertheless, 

that the total cost should correspond as nearly as 
possible with the costs shown on his original esti- 
mates. While both contractors and engineers rec- 
ognize the fact that it is almost impossible to pre- 
pare plans and specifications that are so perfect that 
they do not have to be altered after the work is 
started, thus affecting the original estimate, county 

boards and other officials who are not experienced 
in engineering and contracting are not so ready to 
acknowledge the engineer’s estimate as an approxi- 
mate figure. In making adjustments on cost plus 
work frequently the result is that basing his stand 
on this estimate the local engineer attempts to 
make a lump-sum contract out of a unit-price job. 

State highway officials can do much toward educat- 
ing local engineers in regard to this subject and help 
secure much more reasonable consideration of work 

done on a cost-plus basis. 
We strongly recommend that your association take 

definite action by authorizing your executive com- 
mittee to appoint a permanent committee to act 
jointly with us in improving existing conditions and 
unite our efforts to fulfill the expectation of the 
public. 

The best evidence that these suggestions are within 
the realm of possibility lies in the very fact that in 
response to the invitation of your association the 
Associated General Contractors, representing the 
ablest contractors in the country, have called highway 
contractors together from all parts of the country to 
discuss these problems and are present here to-night 
in large numbers as evidence of their good faith in 
talking them. 

DISCUSSION OF PAPER BY MR. COLLINS. 

A Member: I would like to ask Mr. Collins what 
size contract he would consider best for the con- 
tractors to figure on. I am asking for this reason: 
If the contracts are large, there are very few con- 
tractors who will bid on the work. Certain work we 

have on hand now is made up almost entirely of 

large contracts; very few of them as they stand to- 
day figure at less than $200,000. The question in 
my mind is whether we shall cut them into smaller 
projects, say of $100,000 each, or leave them as they 

are. We have one nearly $500,000. What I want 
to get at is what the contractor would consider an 
inviting project for bidding. 

Mr. Collins: Well, I don’t think any large con- 
tracting organization would want to go down there 
for anything less than $200,000. I think the ques- 
tion of the handling of contracts depends largely on 
the locality in which it is to be built. The 4-mile 
contract for one section is pretty big, and the 20- 

mile contract in another section is no bigger. I 

think it depends on that and the quickness and man- 
ner in which local organizations are kept and the 
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quickness with which you can get through the job. 

It is not so much a matter of cost as of quality. 
F. F. Rogers, State Highway Commissioner, 

Michigan: If I might supplement, I might suggest a 

plan in use in some States now—that is, taking bids 
in short sections of, say, 10 miles, and accepting 
combination bids for three or four sections. In this 
manner the contractor of a large organization can 
bid on the larger section and the small individual 

contractor can bid on the smaller section. That 
would give a chance to compare the bids, and, as has 
been found to be the case in a number of instances, 
the bid of the larger contractor on the combined sec- 

tions may be was less than the bid of the small con- 
tractor on the small sections. 

Mr. Collins: Right there I would like to add to 
one point I tried to make plain in the paper. People 
want roads, and the total of small bids on paper may 
be less than the total of a larger contractor’s bid. 

The question is, which is the better bid for the peo- 

ple, in view of the fact that they want roads. I 
think such things ought to be taken into considera- 
tion equally with the mere figures. 

Mr. Rogers: Our experience in Michigan is that 
even our best contractors are unable to finish more 
than 5 or 6 miles in the season. If we have 25 miles 
in one project and we don’t split it up into 5 or 6 
sections we have either got to have a contractor who 
will put on 5 or 6 entities or have 5 or 6 contractors 
on the job to get it done in the season. There is 
some tendency sometimes with the larger fellows to 
sublet the grading, the culverts, and some of the 
other work, so that in reality we have just as many 
irresponsible fellows to deal with carrying our con- 
struction as we would have if the other men got on 
the job who could guarantee to complete 5 or 6 miles 
a year. As a matter of fact we have only had two 
contractors who have completed 5 miles and up- 
wards of roads this year, where we have about half 
a dozen that have fallen down on that much. 

Surveys and Plans and Suggested Changes 
to Meet the Shortage of Engineers. 

P. St. J. Wilson, Chief Engineer, U. S. Bureau of Public Roads. ~ 

Office of the Secretary of Agriculture and 
entitled, ‘Standards Governing the Form 

and Arrangements of Plans, Specifications, and 

Estimates for Federal Aid Projects,” by implication 
presents the ideas of the Bureau of Public Roads as 
to how surveys and plans should be made, although 
the word ‘‘surveys’’ does not occur in the title. 
This pamphlet was prepared by the Bureau of Public 
Roads in cooperation with a committee of this 
organization. At the end of the first season’s work 
these requirements were discussed at some length at 
the Richmond meeting of the association and as a 
result amendments Nos. 1 and 2 were promulgated. 

At the end of the second year the State highway 
departments were requested to criticize certain 
amendments to the rules and regulations and to the 
standards, and as a result amendment No. 3 to 

those standards, approved March 18, 1919, was 
promulgated, and at that time it met as far as 
possible all of the major criticisms made by the 
State highway departments. Some of the criticisms 
made by individual States were so conflicting as to 
make it impossible to meet them all. 

[ie pamphlet issued April 28, 1917, from the 

EXISTING STANDARDS SATISFACTORY. 

Upon the assignment of the present subject for 
my presentation to you at this meeting, and with 
the thought in mind that the experience of the 
present season might have clearly developed further 
suggestions for modification of the existing stand- 

ards, a circular letter was addressed to the State 
highway departments of the several States, asking 
for an expression of opinion as to the probable 
shortage of engineers and for suggestions as to fur- 
ther modifications of the requirements for plans 
and specifications, having such probable shortage of 
engineers in view. Replies have been received from 
30 States. From these replies it is gratifying to 
report to you that the present standards are appar- 
ently satisfactory to a great majority of the States, 
and it will be a pleasure later to support this by 
quotations from the letters received. 

Six States—Arizona, Michigan, Idaho, South 
Dakota, Oklahoma, and Wyoming—make sugges- 
tions that the plotting of cross sections might be 
omitted. Otherwise, there are few suggestions for 
reduction of the standards, except in minor details. 
It is felt that a thorough study of the amendment of 
March, 1919, to regulation 5, section 8, particularly 
of the amendments regarding the scale of plans and 
profiles, and of the requirements under cross section 
will convince those who object to plotting cross 
sections that considerable relief is possible under the 
existing regulations. For instance, it seems to be 
the impression of some of the above-mentioned States 
that cross sections must be taken every 100 feet, 
Whereas the regulations reads: ‘‘For original plans, 
cross sections shall be taken at such intervals as may 
be necessary to show accurately the character and 
extent of the intended work.” This makes no 
arbitrary limit of distance between cross sections. 
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Sixteen of the 30 State departments replying to 
the above-mentioned inquiry stated emphatically 
that they desire no changes in the existing standards. 

SUGGESTED CHANGES CONSIDERED. 

From the discussion submitted by several States, 
two definite minor points in the preparation of 
plans deserve consideration. First, that some 
relief is desirable in the regulation with respect to 
the ratio of the horizontal to the vertical scales on 
profiles. The regulation, as it now stands, requires 
the ratio to be 1 to 5 or 1 to 10, and in the case of 

200 or 400 foot horizontal scales it is now suggested 
that 5 feet or 10 feet to the inch vertical be per- 
mitted. This suggestion from Arkansas is a good 
one and will be immediately taken under considera- 
tion for adoption. 

Ohio suggests that where the stationing of both 
ends of the vertical curve is shown the length of 
vertical curves be not required on the profiles. 
This seems an unnecessary duplication and might 
be omitted. Another suggestion comes from several 
States that temporary obstructions like wire poles, 
fences, etc., may be omitted. While the Bureau of 
Public Roads has found this information very useful 
in some of its own work, it may not be in all cases, 
and the requirement might be made optional. 

In regard to the criticism of Minnesota, I feel that 
we are not yet ready to concede that what is known 
as a preliminary plan is all that is necessary at the 
time of awarding the contract on a unit basis. 
Information in reasonable detail as to requirements, 
as well as a close approximation of quantities, are 
necessary to the contractor in order to enable him 
to bid intelligently, and I gather from a number of 
the letters recently received that the cost of acquir- 
ing such detail is more than compensated for in 
resulting prices. I should be interested in a develop- 
ment of his method should Mr. Mullen do that in 
his discussion of this paper. 

EXPRESSION FROM STATE DEPARTMENTS. 

As you will doubtless be interested in the opinions 
of the several States replying to my letter of October 
28, I quote the opinions expressed regarding the 

present standards. 

Arizona.—* * * Considerable reduction iv the 
work * * * might be secured if the platting of 
cross sections were eliminated from the plans neces- 
sary to submit with the project agreement. 
We believe that estimates would be much closer 

from slopes and center readings or from actual com- 
putation. than by use of the planimeter, and that 
this work could best be done by the engineers over- 
seeing construction rather than the location. 

Arkansas —* * * In our opinion the require- 
ments as to the details to be shown upon the plans 
are probably too strict, and among the points that 
may be mentioned are the requirements for showing 
property owners, the location of unimportant fea- 

tures, such as telephone poles, fence lines, and high 
and low water marks of small culverts where ruled 
profile paper is used. 

In regard to scales, we still have many requests 
for scales other than those permissible at present, 
and it is true that in our State where more than one- 
third of our area is very flat, the scale of 200 or 400 
feet to 1 inch horizontal and 5 or 10 feet to 1 inch 
vertical would be preferable, as the topography is 
such that frequently we find a fall of only 1 foot to 
the mile in our grades. Where the standard scale 
is now used many of the engineers are forced to 
make a set of working drawings for the contractor 
to a 400-foot scale in order to show the information 
in a condensed form for use in the field. This, of 
course, would not apply to closely built up sections, 
such as we find nearer the larger cities, but it should 
be remembered that nine-tenths of our roads are in 
the rural sections and on these roads there are very 
few topographical features to be shown. 

Connecticut.—With reference to the suggestions 
concerning the general subject of Federal aid, much 
might be said regarding the duplication of work now 
performed by the State departments and the Bureau 
of Public Roads. If it were possible for your dis- 
trict engineers to pass finally and at once upon the 
surveys made by the State highway departments, 
without making it necessary to have a reinvestiga- 
tion at Washington, it would seem to me, it would 
be of great value. 

SALARY INCREASES THE SOLUTION. 

Colorado.—An increase in road work as well as 
in raliroad and irrigation projects I believe may be 
looked for during the coming year and will un- 
doubtedly call for a large amount of engineering 
assistance. I believe it will be absolutely necessary 
that schedule of salaries paid for the different posi- 
tions be increased substantially in order that men 
may be attracted to this line of work. As far as 
the best method of making our surveys and plans is 
concerned [ have no radical changes to recommend. 

Georgia.—* 97> )* It isudoubtful at anything 
could be omitted without in the long run causing 
some additional work to the project engineer. 

Idaho.—I have one suggestion in regard to the 
preparation of plans which would materially cut 
down the time and cost in their preparation for 
Federal aid projects and that is the method of fur- 
nishing the department with plotted cross-sections 
with each and every 100-foot station on the line. 

Ilhnois.—We are very much pleased in this de- 
partment with the form of plans specified by your 
office. We are convinced after having tried the 
size of sheet, scales, and general practice that it is 
much superior to that which was formerly in use 
generally throughout the States. 

I am convinced that no expense should be spared 
to make the surveys and the resulting plans care- 
fully in order that difficulties during construction 
may be avoided. 

Indiana.—We are experiencing very little diffi- 
culty with our plans in so far as the Bureau of Public 
Roads is concerned. I doubt if any modifications 
can be made that would materially help us. Since 
the rules and regulations have been revised, I be- 
lieve there is very little called for that is nonessen- 
tial. 



Iowa.—In reply we wish to say that we have no 
criticisms to make of the requirements of the Bureau 
of Public Roads with reference to surveys and plans. 

Kentucky.—I seriously question whether it would 
be advisable to curtail the amount of information that 
we now require on our plans. 

Maine.—I do not know how satisfactory surveys 
and plans can be made except as already outlined 
by the bureau. 

Massachusetts.—So far as making changes to 
meet a possible shortage of engineers is concerned, 
I would say that I do not see how we could make 
any material changes where it is necessary to make 
definite lines of location for the taking of land for 
layout, 

Michigan.—It might be possible to leave off 
from the plans, cross-section at every station using 
only typical cross-sections, say every thousand feet 
or more where there is very little change in the con- 
tour of the land. 

With this exception the Federal Aid plans are not 
more complete than we are making for all of our 
State trunk-line roads. 

MINNESOTA’S SUGGESTION. 

Minnesota.—I have your letter of the 28th 
instant, and replying would say that in my judgment 
the engineering work could be made less expensive 
and more progress accomplished in the starting of 
work, if your office would modify requirements as to 
perfection of detail on the preliminary plans. As a 
basis for consideration of this matter, you will first 
have to come to a conclusion that the preliminary 
plans, at best, are ony made for the purpose of 
determining the general layout, and in the construc- 
tion of substantial improvements as are being built 
in this section of the country, it is expected that 
plans will be revised by the resident engineer on 
construction as the work proceeds. This being 
granted, it is a waste of time for the engineer to 
spend a great deal of effort in trying to arrive at 
perfection in the preliminary plans, so long as his 
general layout is correct. In this State our work is 
Tet on a unit-price basis, the contractor being paid 
for grading on the actual excavation measured by 
the engineer at time of construction. When this 
is done the detailed accuracy of figuring quantities 
on the preliminaries is practically lost. If, however, 
we are to continue in the endeavor to have a perfect 
set of plans prepared before the letting of the work, 
it ead then be better to let the work on a lump- 
sum basis and place an instrument man on the work 
instead of a resident engineer, forcing the contractor 
to build according to plans, regardless of local con- 
ditions, as they develop. To sum this matter up, I 
would say that a great deal of time could be saved 
and the engineer’s situation relieved considerably, if 
your office would omit the detailed checking of 
pene, excepting as to general layout of the work, 
eaving it to the State highway department to 
execute the work according to the general plans and 
return to you a final plan and profile showing what 
was actually accomplished on the project. This is 
the method which is followed on State work in 
Minnesota and is very satisfactory. 
New Mexico.—There is one hardship imposed by 

the Bureau of Public Roads which possibly could be 
eliminated and that is that the bureau demands the 
State highway department advise them of any 
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changes to be made on contracts which incur an 
increase in cost before work is started. This could 
be eliminated if such increases or decreases (changes) 
were put on the final plans and estimate at the time 
they are sent to the Bureau of Public Roads. 

USE STANDARD ROADWAY SECTIONS. 

New York.—The more extensive use of standard 
roadway sections and structures are to be encouraged 
to accompany contract plans as they tend to elimi- 
nate repetition and by the use of same necessary 
quantities become familiar to the designer. 

North Dakota.——* * * having quite com- 
pletely discarded the idea of machine or turnpike 
work, we have no special fault to find with the 
standards governing the execution and arrangement 
of plans and estimates as required by your depart- 
ment. 

Ohio.—In answer permit me to say that in 
general the requirements for State aid are the same 
as for Federal aid projects and I can see few changes 
which could be made tending toward simplifying the 
preparation. of plans. 
Oklahoma.—* * * TI have advocated from the 

start the preparation of simpler plans occupying 
much less space than the standards of your bureau 
and using symbolic alignment and other methods of 
shortening such preliminary work and reducing plans 
to more compact size. 

COMPLETE INFORMATION IN PLANS, 

Pennsylvania.—From my viewpoint, it would 
seem undesirable at this time to make any changes 
in your requirements which might lead to the prepa- 
tion of plans which would not give complete informa- 
tion to the contractors. In view of the present high 
rices, I do not think it desirable to consider simpli- 
ying requirements. I believe that if our road plans 
contain full and concise information, not only as to 
location, grade line, cuts, fills, bridges, suitable mate- 
rial supplies, railroad sidings, streams, etc., that we 
will get more reasonable and lower bid prices. 

Rhode Island—We have plans and _ surveys 
complete for a considerable mileage of construction 
and reconstruction to be done next year. 

South Carolina.—At various times during the 
year we have kicked among ourselves on the amount 
of detail required by the Bureau of Public Roads, yet — 
after going over the entire methods and processes 
now being used we found that we were unable to de- 
vise a better scheme than is now being required by 
the Bureau of Public Roads. This is specially true in | 
view of the fact that we are finding it necessary to 
usé Many young, inexperienced engineers. I, there- 
fore, say that we are unable to make any recom- 
mendations toward the improvement of the present 
method of handling surveys and plans. 

South Dakota.—Careful analysis of the Pious 
requirements of the Bureau of Public Roads for pre- 
paration of plans will convince anyone well informed 
on these matters that the requirements, on the whole, 
are no more than the same should be * * *. 

There is just one requirement regarding which we 
feel like offering any suggestion, and this suggestion 
probably will apply with more force for a State new 
in road work like South Dakota, * * * than for 
older States where their principal efforts and ex- 
penditures are centered on surfacing. 

Ree 
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We believe it would greatly accelerate the prepa- 
ration of plans if the earthwork quantities could be 
based on estimates made from a center line survey. 

Tennessee—* * * J can really think of no 
changes to be made at this time. I believe that the 
surveys and plans should be as complete in every 
detail as possible and that the requirements now 
made are not in any sense excessive. 
Washington.—In reply I wish to advise that we 

have experienced no difficulty whatever on this 
account nor on account of the requirements of 
your bureau, as they now stand. In fact we have 
secured the fullest cooperation on the part of your 
district office in Portland, Oreg., as well as the 
bureau at Washington, D. C., in all matters pertain- 
ing to the initiation and execution of Federal aid 
contracts. 

West Virginia.—It is believed that the present 
requirements of surveys and plans, Rented by 
the Bureau of Public Roads, are as simple as they 
possibly could be, and yet meet the requirements 
which should be embodied in any such plans. It is 
believed that the present arrangement of plans in 
some respects even falls short of its purpose. ‘The 
plans should show the balance, with respect to cuts 
and fills. It is believed that more time should. be 
spent in surveys than we are able to at present. 
It has been found by experience that where the sur- 
veys have been made more carefully, that the sub- 
sequent construction of the road has been materi- 
ally cheapened. This statement is more especially 
true in the mountainous State of West Virginia. 

INDORSE REQUIREMENTS IN PLANS, 

Wisconsin.—The Wisconsin Highway Commis- 
sion endeavors each fall to secure a large mileage 
of surveys in order that the plans might be worked 
up during the winter months when it is impossible 
to carry on field work. I note that you state in the 
last paragraph of your letter that ‘it is believed a 
large amount of survey work should be completed 
before the next working season begins * * * .” 
This has always been our policy and due to that 
fact alone we are able to maintain the same force of 
engineers from one end of the year to the other and 
in that way are not bothered with the necessary 
engaging of a large force of engineers at the begin- 
ning of the season and the subsequent laying off of 
those same forces at the end of the season. 

* * * T believe that the standards embodied 
in your standard plan are of such value that none 
of them can be eliminated. I have felt at times in 
the past two years’ experience with Federal work 
that some of the requirements were perhaps un- 
necessary, but after working under your standards 
for two years I have changed my conclusions on 
this point, and even though I have sat down and 
made a study of the plans with a view to cutting 
down all the work, I have been able to find nothing 
that could be omitted without affecting the value 
of the plan. 
Wyoming.—* * * [believe that our work on 

plans for Federal aid projects has been so developed 
as to keep the costs of this work as low as could be 
expected under the present regulations. 

he cost can be reduced and consequently the 
number of draftsmen required be reduced by less 
rigid requirements as to cross sections and esti- 
mates. The cost of platting cross sections for every 

station or oftener, is high in comparison with the 
rest of the work. If the bureau would not require 
us to furnish cross sections, but depend on the 
highway departments to furnish satisfactory esti- 
mates, using whatever method that they should see 
fit, to make these estimates, a very material saving 
will result, and I desire to strongly urge that this 
change in your requirements be made. 

THE SUPPLY OF ENGINEERS. 

With reference now to the question of the appre- 
hended shortage of highway engineers and surveyors, 
replies to my letter of October 28 from 29 States 
present interesting data. Seven States, Arizona, 
Colorado, and New Mexico in the far West; Kentucky, 
Ohio, and South Dakota in the Mississippi Valley; 
and New York in the North Atlantic States, report 
an anticipated shortage. Arkansas, Michigan and 
North Dakota in the Mississippi Valley indicate a 
probable shortage, as also does Wyoming. Four 
States, Alabama, Illinois, South Carolina, and West 

Virginia, are either silent or undecided, and eight 
States reply that no shortage is indicated. Iowa, 
Maine, Minnesota, Oklahoma, Pennsylvania, Wash- 
ington, and Wisconsin indicate that there will 
probably be no shortage. So that of the 30 States, 
less than one-half indicate any anticipated shortage 
of engineers. 

In general, the sentiment reflected is that the real 
shortage exists in the class of resident or construct- 
ing engineers and in some cases in the class of 
designing engineers. It is admitted that the better 
and more experienced men in general should receive 
larger salaries than now prevail. New York sub- 
mits a schedule of salaries revised upward and 
effective November 1. Idaho regrets its inability 
to pay sufficient salaries under the law. 

Notable results are reported from several States in 
the matter of accumulating sufficient surveys in the 
late fall to carry a considerable force through the 
winter on design work. It is quite apparent that a 
distinct effort has been made to prepare for the 
coming season’s construction by the expediting of 
surveys in many States. Some of the States report 
that they will endeavor to do a considerable amount 
of surveying during the winter. A number of 
States indicate that their difficulties in securing 
engineers have been largely solved by the planning 
of their work so as to keep a permanent force 
throughout the year. From the far West reports 
from our district engineers and two of the State 
highway departments indicate that should a resump- 
tion of railroad construction occur an acute shortage 
of highway surveyors may result, since at present 
a considerable number of railroad engineers are 
engaged in highway work. 

Apparently, in general, there will be a supply of 
highway engineers sufficient to handle the work 
for. which contractors can be found in a large propor- 



tion of the States. It is apparent from several replies 

that a shortage of contracting strength and of ma- 

terial supplies is more feared than a shortage of 

personnel. 

A good suggestion comes from New York in the 

matter of making the maximum use of computing 

machines, tables, etc., in all calculations for highway 

design. There is no disposition evident to try to 

meet any anticipated shortage by a reduction in the 

quality or present standard of plans and surveys. 

It is recognized that highway work now costs 

nearly twice as much as it did four years ago and 

that now more than ever the plans must be complete 

in every detail to clearly set forth to the contractor 

for what he is to be paid. There is evidenced a 

desire to emphasize that we should not try and 

economize on the 10 per cent engineering item of the 

cost and take chances with the 90 per cent item of 

the total bill for the highway. 

DISCUSSION OF CAPT. WILSON’S PAPER. 

J. H. Mullen, chief engineer, Minnesota: I think 

perhaps a wrong impression may have been ob- 

tained—not intentionally—from the paper, in which 

Capt. Wilson stated that what is known as a pre- 

liminary plan is all that is necessary at the time of 

awarding the contract. 

Minnesota doesn’t advocate only what is known 

as the preliminary plan. On the contrary we have 

for the past six years used practically the same 

method of preparing our plans as that required by 

the Bureau of Public Roads at the present time. It 

is somewhat different in form but in general it is 

the same. We found several years ago that on the 

large grading work that we had in our State it was 

necessary to give the contractors very complete 

information as to the basis of their bidding. We 

have -a bond law that permitted us to lay out our 

work in long sections. On two different roads the 

contracts were 70 miles long in each case and on 

many roads they were some 40 to 60 miles. That 

was a special assessment law. When we started in 

we found we had to have some really definite basis 

for awarding the contracts. So we made very com- 

plete cross sections of the work, drew up the cross 

sections, and furnished them to the contractors; 

and I believe that is absolutely right. 1 wouldn't 

recommend that the requirements in that respect 

be waived at all or that the wires be let down in 

that respect. 

There is a little different method used in our State 

in preparing the cross sections. We draw the cross 

sections of the working profile. That is, it is not the 

actual profile that is submitted as part of the plans, 

but we draw the profile on the upper half of the cross 

section, with the cross sections below in that par- 

ticular location, which we think is a very good thing 

because it gives the man who is working on the design 

an opportunity to compare right before him the 

profile with the cross section. Of course the profile 

is not inked in; it is just a pencil profile used as a 

working profile. But we prefer to submit those 
cross-section sheets in that form with that temporary 

profile in pencil. We think it is somewhat a saving 

and we believe it works out to advantage on the job. 

We go perhaps a little farther in some of our 

design work than is required. This is said just to 
clear ‘the impression that we might want to cut down 
the plan requirements. We use a small-scale profile 
and require all our resident engineers to submit 
progress profiles on these small-scale profiles... Every 
month we receive a progress profile on every job 
showing what was accomplished. We use a color 

system to do that. That is, for the various months 
we use yellow, blue, green, red, and so on to show 

the progress of the work. It is mighty convenient, 

doesn’t take a great deal of time, and gives us a 

good check. 

CHECKING OF THE QUANTITIES. 

The point that I tried to make in my letter to 
Capt. Wilson is that we do not consider that it is 
to the interest of the job to put too much refinement 
into the checking of the quantities. That is really 
the point. We believe that work should be checked 
as to the design, the grades, balancing of quantities 
in general, and the alignment of course should be 
checked; and we are very glad to have any sugges- 
tions that will better our layout as to grades and 
alignment. 

But I believe there is a danger in the Bureau of 
Public Roads (the same as in our own departments 
in dealing with county engineers), to build up a little 
organization inside. JI know we have had that to 
fight in our own department. You start checking 
work, put some one in charge of it, and that becomes 
the all-important feature of that work to that man, 
and he immediately begins to build up on it. As 
long as the quantities on the preliminary plan are 
reasonably accurate and are accurate enough to 
base your grade lines on, that is all that is really 
required, because all the State highway departments 
make their pay quantities on actual measurement 
of quantities moved, instead of on the preliminary. 

So my point was, when the quantities reasonably 
check the plans should be approved without sending 
them back for remeasurement when perhaps the dif- 
ference may be in a personal equation, the difference 
in the way of measuring the sections. 

_—— oem 
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That doesn’t seem to be very important, but it 
does gum up the work, especially in the spring when 
we all have more or less work hanging over us. We 
try to organize our work in such a way that we can 
use the survey organization for designing in the 
winter time, but that can not be done as well in 

practice as in theory. We find every spring we have 
a whole lot of work to jam through, make the sur- 
veys and plans and let the contracts after the snow 
leaves, really after the construction season. opens. 
So that on that work it is very difficult to get the 
plans precisely according to requirements. 

The requirement that changes of design be sub- 
mitted to the department for approval I think should 
be omitted. Of course I imagine a good namy States 
do make changes and then submit them to the dis- 
trict engineer without saying whether they have been 
made or not, asking for approval after changes. But 
really the intent is to have all changes approved 
before being made, which I don’t think is practicable 
when we have a great deal of grade work. 

I don’t know of any other way that we can meet 
the shortage of engineers which is claimed to exist. 
We do not find there is a shortage of engineers up in 
Minnesota. We have a large number of railroad 
engineers up in that locality and we can draw from 
that source, but we will have to increase the salaries. 
The only danger we have is that they will enter 
other lines. It reverts back to the same situation 
that has been expressed here several times, and that 
is, we will have to pay more money if we are to 
interest the best kind of men in the work; and if we 
so interest the best kind of men there will be no 
shortage of engineers. 

MUST MAINTAIN THE STANDARDS. 

Col. W. D. Uhler, chief engineer, Pennsylvania: 

In reference to the remarks I have heard relative to 
doing away with some of these standards, I might say 
that if we attempt to do that and at the same time 
carry out a large program of construction we are 
bound to run up against a wall. We have been 
through times where we had a hundred miles of work 

and we did finely. Now that we have 3,200 miles of 

construction work on our hands, we find we can not 

take too much care in the preparation of plans and 

specifications. 

As an illustration: If we attempt to do what some 

States are talking about, putting $30,000,000 or 

$40,000,000 worth of work under contract, if we 

don’t make proper preliminary estimates on con- 

tracts how will we take care of our finances? What 

I mean is this: If you are simply making preliminary 

estimates of quantities, and your estimates overrun 

15 to 20 per cent, there is going to be a day of reck- 

oning. Take $30,000,000 worth of work, if you 

overrun that by 20 to 25 per cent somebody is going 

to be up against it good and hard and proper. I 

want to say to you, when you make your detailed 
estimates, try to get as near to the point as possible. 

I know we double check everything. Some peo- 
ple may think the precautions we take are unneces- 
sary, but there is not a single plan that goes out that 
is not checked in the central office. Notwithstand- 
ing the fact that you may term that unnecessary, we 
are carrying on the work this year and our cost will 
be less than 6 per cent. Had we had a fair working 

season we would have been under the 5 per cent 
limit in handling all our work. 

I think any big business organization that can 
do business and expend $25,000,000 or $30,000,000 
on a 5 per cent basis is to be congratulated. But 
the point I am trying to drive home is the fact that 
you can not be too careful in the preparation of 
plans, in getting out details. I have given consid- 
erable thought and study to the matter and do not 
see where there is any way you can better that. If 

we could save a nickel on every plan we would like 
to do it. And we are trying to do it, and at the 
same time trying to protect the interests of the 
State. 

TRAINING THE ORGANIZATION. 

As far as the shortage of engineers is concerned, I 
want to say to some of these States that are getting 
ready for large programs, you must train your 
own organizations. There is no use going out and 
loading yourself up with a lot of lame ducks. There 
are plenty of lame ducks floating around. You 
will get into trouble. Pick your own men, the 
bright prospects, train them, then you will have 
something to build on. We follow that policy and 
absolutely will not fill any of our higher positions 
from outside the organization. We pick up what 
we consider the brightest prospects we can find, put 
them through various lines of work, make them feel 
they have something to work for. We take the 
attitude that a man is worth more to us than he is to 
the other fellow. We have to make him feel he has 
something to work for, that there is a prospect 
ahead of him. We must keep him satisfied, and 
there is only one way, that is to,increase his salary 

as he earns it. . 

We have a commissioner who believes in paying 
a man just what heis worth. He is opposed to any 
fixed salary for any one position. But you must 
train your organization. We have at the present 
time 286 inspectors. They are not all good men, by 
any means. But every man that has made good 
during the past working season will be carried this 
winter at his full inspector’s salary, no matter 
whether he is assigned to survey work or field work. 

We expect to bring into our central office this 
January those fellows we think are bright prospects 
and put them through a course of training. In 
other words, we shall run a regular two weeks’ 
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school or college course. We believe that after 
that two weeks’ course (which will cost us in the 

neighborhood of $15,000 or $18,000) we shall have 
the nucleus of a real live organization to build on 

for next year. 
The results obtained depend entirely upon the 

inspection. I don’t care how good the engineer or 

supervisor or executive manager is, if you haven't 
proper inspection you are going to fail. And you 
can not go out and find a trained inspector. Why 
not spend a little money in training your own men ? 

EXPERIENCE WITH PROJECT ENGINEERS. 

Thomas H. MacDonald, Chief of Bureau of Public 

Roads: It is perhaps not very fortunate, in the 
interests of harmony, to inject such a topic into 
this meeting, but it seems to-‘me that we would not 
be taking the position that we should take if we did 
not state that up to the present time our experience 
with so-called project engineers on Federal projects 
has not been satisfactory. We do not believe that 
we can obtain the right kind of engineer from with- 
out the organization. Naturally, we expect that 
newly established highway departments and rapidly 

expanding highway departments will have to take 
on men and train them as rapidly as possible, and 
we will assist and sympathize in that development. 
But I do not believe, and this is personal and final, 
that we shall be able to obtain satisfactory highway 
engineers when project engineers are chosen outside 
the organization itself. 

I suppose there are few departments which have 
made more miles of survey within the last few 
months than the Iowa department. I will call on 
Mr. White to tell us something of the methods they 
are using to get a large mileage of roads under 
survey. . 

F. R. White, chief engineer, Iowa: When we 
started out last spring we had three survey parties. 
They had a very small program before them. Of 
course we had to expand to handle the large amount 
of work that was thrown upon us under the new 
law, and we wound up the season with 30 parties. 
We were doing about 225 miles a month. 

We may say that we have no complaints to make 
about the requirements of the Bureau of Public 
Roads with reference to the details of the survey 
or the details of the plans. In fact, I think we are 
putting more detail on the plans than the Bureau 
of Public Roads calls for, because we believe it is 
labor well spent. 

I can heartily agree with the statement that if 
we do not get our preliminary plans right we are 
going to come to grief. We check all our quan- 
tities, and double check them, so we know within 
reasonable limits that they are right. 

As to getting your plans in good shape, I wish 
to mention a little instance on one of our Federal 

projects that came to my attention this fall. It 
was one of our early projects, in which there was 
an offset in the alignment. Jn the original survey 
the engineer had been just a little too economical 
of the right of way. He made too sharp a jog. 
Mr. Jones, who had charge of our plans, and I were 
going over them, and the matter was mentioned 
at that time. We said we will take care of that 
in the spring. This fall I went over the construc- 
tion, and found that we had not taken care of it. 
The jog is there. It is not bad, but it just is not 
good. We ought to have held up the plans, even 
though it did mean delay, until we had got that 
straightened. up and had made that original plan 
what it should be. If we had done that our con- 
struction would now be right. With a large mile- 
age of road work going on, as Col. Uhler says, you 
will have to depend to a large extent on the man on 
the job; and if you give that man a plan that is 
not right he is going to give you a road that is not 
right. And the chief engineer, or supervising 
engineer, will not come around until something is 
done that is not right; all he can do is to swear 
about it. 

CARE WITH PRELIMINARY PLANS. 

H. K. Bishop, chief engineer, Indiana: I want 
to stress what Col. Uhler has said about prepara- 
tion of plans. Two years ago, at Richmond, I 
was with the Bureau of Public Roads, and I was 
more or less under fire, with the rest of the officials 
of the bureau, on account of this same subject. 

Some of the States thought we were requiring 
altogether too much in the plans. I believe there 
can not be too much care taken with the prelimi- 
nary plans, and I believe that every dollar you 
spend in getting the preliminary plans right and 
in checking quantities is coming back to you two 
or three fold when you come to construction. 
When you have to change the plan after the con- 
tract is let it costs money. Not only that, but 
your contractors. in bidding on the work soon 
learn whether or not the plans that you will put 
out are reliable. 

There is another point that was brought out, 
and that is the fact that our men in charge of the 
contract work (and especially in the State of Indi- 
ana) are more or less inexperienced. We must, 
as Col. Uhler says, train our organization and 
must put out plans that those men will take and 
follow. We have found that where our plans are 
not properly prepared the men will follow the 
plans blindly without making nes changes more 
experienced men will make. 

I am rather inclined to feel that the Bureau of 
Public Roads is not making requirements enough. 
In Indiana, for our own convenience, we are put- 
ting on the plans a lot of things that are not required 

a i ti i a i i 
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by the Bureau of Public Roads. During this past 
season we have had to make a great many changes 
that could have been eliminated by more careful 
preparation of plans. J] went to Indiana in June. 

We had to hurry in order to get the work under 
construction this year. We were not as careful as 
we are going to be next year. We hope to improve, 
and to go even farther than the bureau requires. 

Fortunately we had a good district engineer. I 
want to say that where we have had to make changes, 
and we have had to make several of them, we have 

found our district engineer very reasonable; he will 
let us go ahead and make changes and submit the 
changes to him, and he has approved them. We 
have explained the circumstances to him, telling him 
we were really up against it, and he has made the 
changes and has always been agreeable. I think he 
recognized the changes were good and should be 
made. 

THE COST OF SURVEYS. 

Alex. W. Graham, State Highway Engineer, Mis- 
sourl. In this survey problem you have touched 
every problem but one. That point is, how much 
is it right to pay for surveys? Our last legislature 
gave us the right to make a survey. But our State 
is young in highway construction, and very young 
indeed in using engineers on highways construction. 
We could not quote as high a figure for the surveys 
as is seemingly necessary, and I would like to know 
what is proper. 

I succeeded in getting our legislature to consent to 
$100 a mile, and we are getting the bulk of our work 
done for that price. We have 2,500 miles now under 
survey and should have the plans ready for rejection 
or approval in the early spring. We are using the 
county engineers and we are employing all of the 
private engineering firms in the State who care to 
take up the work, and to date I think $135 a mile is 
the highest we have had to pay. 

But engineers in the counties bordering Kansas 
have tasted blood and are wanting considerably 
more money. I would like to know what it costs 
in other States to do this work. 

J. Roy Pennell, State Highway Engineer, South 
Carolina: I think I can answer that question. Put 
into the cost of the surveys and plans whatever is 
necessary to properly locate your routes. It is not 
a matter of cost. That is a secondary consideration. 
The chiefs of the surveying parties are probably the 
most important men we have on road work in South 
Carolina. We are not paying them enough, but we 
are trying to pay them more than the resident en- 
gineers on the work because theirs is the more im- 
portant work. The cost of surveys in some in- 
stances runs as low as $40 a mile. The average has 
been around $40 to $50 a mile for surveys. Plans 
cost about $50 a mile, surveys and plans, somewhere 

between $100 and $110. Wesupply a chief of party, 
an instrument man, and a rod man. The counties 
are furnishing all of the other help. 

PERMANENT IMPROVEMENTS ONLY. 

State Highway Commissioner Sadler of Pennsyl- 
vania has ruled that money derived from the sale 
of long-term bonds may not be used for the building 
of short-lived roads. The Pennsylvania law gives 
the commissioner control over county expenditures 
for highways. The ruling was brought out by a 
proposal from Venango County to use the proceeds 
of a bond issue of $1,000,000 in the construction 
of cinder roads. In his ruling the commissioner 
sald: 

“Our studies clearly demonstrate that a cinder 
road is not serviceable under modern conditions of 
transportation. Upkeep of such a road would be 
continuous and costly. Long-time bonds should 
not and must not be used to build short-time roads. 
We can not consent to any improvement paid for 
with borrowed money—money borrowed for a long 
period of time—that is not an improvement of a 
durable type. Any other plan would be extrava- 
gant and waste. To put down cinder roads would 
mean annual rebuilding. The continuing cost pro- 
hibits this type of construction; long before the 
maturity of the bonds issued to pay for the cinders 
the roads would have disappeared.”’ 

MUCH CRUSHED ROCK NEEDED. 

It is estimated that the proposed road-building 
program in Minnesota this year will require about 
667,000 tons of crushed rock or gravel, or nearly. 

20,000 carloads of aggregate. Largely on account 

of a shortage of crushed stone or gravel 58 miles of 
road which were to have been built in 1919 were not 
completed. These roads are to be completed this 
year, while about 180 miles of new construction re- 
quiring crushed rock or gravel has been authorized. 

This makes a mileage of 250 scheduled for 1920. 

ROADS IN A MICHIGAN COUNTY. 

According to the annual report of the road com- 

mission 258.08 miles of State-reward roads have been 
completed in Shiawassee County, Mich. During the 
past year 89.74 miles were built or were under con- 
struction, at a cost of $506,975, of which the State 

will pay one-quarter. At present 191.24 miles of 
graveled road and 6 miles of dirt road are under 
maintenance by the county. The average cost of 
maintenance per year is $128 a mile. 
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Relations with the Contractor, Influence 
of Fair Specifications and Inspection. 

H. S. Mattimore, Engineer of Tests, State'Highway Department of Pennsylvania. 

to my mind very important. There are many 
serious problems confronting highway officials 

at the present time. One of the main factors on 
which the accomplishment of this work depends is 
the securing of reputable contractors to undertake 
construction of these highways. It is a pure business 
proposition with these companies, and there is no 
reason why they will not seek it providing the 
highway officials make it attractive. This does not 
necessarily mean exorbitant prices. Fair prices with 
fair treatment and intelligent, clear specifications, 
with competent enforcement, generally proves to be 
a greater incentive than high prices coupled with 
extensive delays caused by incompetent inspection, 
indecision, and indefinite specifications. 

Just what do we mean by friendly relations 
between State and contractor? Theoretically, it is 

a relation between the engineer and the contractor 
where both parties have the same views regarding 
the performance of a contract, and where the work 
is accomplished with little or no friction during its 
progress. We will have to admit that such a rela- 
tionship is a Utopian one. In the first place we 
have one party interested mainly for financial gain, 
while the other being the purchaser, or his repre- 
sentative, is naturally interested in seeing that the 
article paid for is in his judgment equal to that 
which was agreed to. 

Now, do not misunderstand me, I do not assume 

that as a class contractors, although seeking financial 
gain, are not willing to live up to their agreement. 
In fact, I really think otherwise. With very few 
exceptions our modern contractor is a big business 
man anxious to do good work and maintain friendly 

relations and thereby establish a good reputation. 
On the other hand, our engineers are fair minded, or 

at least try to be, and their decisions are influenced 
only from the standpoint of obtaining what in their 
judgment is a good quality of work. 

Te subject assigned me by your committee is 

SOME CAUSES OF CONFLICTS. 

The causes of conflicts between the engineers and 
contractors are many and varied, but broadly they 
can be summed up as differences in viewpoint. 
These are bound to exist so long as individuals are of 
different character and mind, and in fact the stronger 
the character the more the argument necessary to 
change the viewpoint. Do not confuse this with 
ignorant stubbornness. 

to realize that there are many problems in highway 
work that have more than one correct solution. 

We must be broad enough: 

The highway official has full power to specify the 
character of work that the contractor must perform, 
and in justice to the State he must see that this 
work is performed according to these specifications. 
Now, to my mind, this is the source of many of the 
troubles arising during the progress of the work. 
The contract is taken by the contractor and he agrees 
to perform the necessary work in accordance with 
certain specifications. These specifications are writ- 
ten by the engineers and supposedly understood by 
the contractor. But are they always so understood ? 
Are all specifications clear? As an ansWer consult 
articles in current numbers of engineering and con- 
tracting journals, also examine court records of 

State versus contractor on highway cases. In the 
latter you will find judge, jury, and many legal 
authorities trying to interpret various clauses in 

specifications. This in itself should convince us 
that the specifications must be clear. Make them 
concise if possible, but do not sacrifice clearness. 

POINTS AS TO SPECIFICATIONS. 

There is much to be said regarding specifications. 
In the first place they must not be a product of one 
mind. A clear and concise specification, if written 
by an individual, should be so written only after 
ideas are obtained from men directly connected 
with the details of construction. Good practice 
must be adhered to and all methods must be de- 
scribed as definitely as possible. 

Do not specify better quality or more detail than 
you expect to obtain. We have all seen specifica- 
tions with many paragraphs or phrases which were 
apparently written to act as a club over the con- 
tractor. They were supposedly intended as an 
insurance against a dishonest contractor. Such 
insurance leads to high bids, and large, reputable 
contracting companies will hesitate before bidding 
under such specifications, and when they do bid 
it will be high enough to play safe. 

Occasionally another type of specification is 
encountered which is so open and broad that it is 
dangerous. I refer to specifications which, instead 
of definitely specifying qualities and describing 
methods, will call for work being done to the satis- 
faction of the engineers. This type is a survival 
of the days when the chief engineer or competent 
assistants could give much time to details. I doubt 
if such specifications proved satisfactory even then. 
At any rate, in the present days they would be 
hazardous for both State and contractor. No 
man can satisfactorily handle all details in super- 



51 

vising the large amount of work being done at 
present, and much supervision has to be left to 
subordinates. It is a careless and unnecessary 
procedure to place the responsibility of deciding 
broad questions on men of limited experience. 
Furthermore a reader of such specifications is 
impressed with the idea that the State presenting 
them was in ignorance of just what they did want. 

The main factors affecting the relationship between 
the contractor and the State therefore might be 
enumerated as first, the type of specification under 
which the work is done; next, the interpretation 
of these specifications and finally their enforcement, 

INTERPRETING SPECIFICATIONS. 

I have briefly discussed two general types of 
specification to be avoided, and too much emphasis 
can not be placed on these points. In order to 
play fair, the engineers or other officials responsible 
on the part of the State must see that their specifi- 
cations are clear, and that methods are definitely 

stated as far as it is practical to do so. If we expect 
to avoid friction during the progress of the work, 
we must have a proper understanding of what is 
expected, and this information should be conveyed 
in the specification. We can not expect. a better 
class of materials and workmanship than is available. 
If we call for them the result will be that if the 
contract is ever completed we will find that we 
have not met the specification requirement but 
will probably be faced with the fact that we paid 
the price for them. A reputable contractor will 
take the specifications in good faith and assume 
they will be enforced. If they are impractical or 
not properly enforced the State is the loser, as a 
successful contractor prepares for the worst con- 
dition and bids accordingly. 

Now, all specifications must be interpreted in 
many points, and as it is within their authority, 

this is entirely controlled by the State representa- 
tives. The type of man invested with this authority 
is a large factor in determining the relationship with 
the contractor, and also has a great influence on 
future prices. A broad minded man of experience 
insists upon an excellent quality of work, but he is 

reasonable enough to insist on this being obtained 

in the most expensive way. 

RESPONSIBILITY OF INSPECTORS. 

A certain amount of responsibility and some 

authority has to be given to the inspector on the 

contract. The experience of this man and _ his 

general character has a great influence on the work 

and the relationship maintained. ‘This is the State 

employe who is most intimately associated with the 

contractor; and his decisions, although in many 

cases of a minor nature, are bound to have their 

effect on the subject under discussion. It is true 

that a good specification leaves little to the decision 

of the inspector, but we must realize that there are 
still many points on which he has very little to 
guide him except past experience and good practice. 

The first duty of an inspector is to inspect and 
insist on quality and compliance with specifications. 
Any failure on his part, in this regard, is an absolute 
neglect of duty. It can be said in praise of the 
engineer or inspector, from a moral standpoint, that 
a very small proportion deliberately err on the side 
of neglect of duty so far as their understanding of 
the specifications are concerned. In fact, their main 
faults are improper interpretation of the specifica- 
tions; insufficient detailed knowledge of the different 
phases of the work, thereby making them uncertain 
in making decisions; inexperience, thereby unfitting 
them to determine between a major or minor cause 

for complaint; and finally a lack of cooperation with 
the contractor. This latter, and inexperience, are 
probably the main causes of delays on many con- 
tracts. The inspector should always see that the 
contract is performed in accordance with specifica- 
tions, but instead of constantly complaining he 
should suggest methods for rectifying poor condi- 
tions. His aim should be to secure results and 
cooperate with the contractor in getting them. For 
example, in working local materials the inspector 
is, or should be, informed as to what is required, and 
having facilities for determining this he can guide 
the contractor in working deposits, so as to insure 
the delivery of acceptable material to the site of the 
work. Here I wish to emphasize that there is no 
intention to interfere with the contractors methods 
of working. The inspector should cooperate to the 
extent that no large amount of material will have 
to be rejected after hauling. to the roadside. You 
can readily see how such cooperation on the part of 
the inspector will reduce costs to the contractor 
which in the end results in lower bids, and at the 
same time maintain a high standard of quality in 
the work. 

An inspector should avoid indecision; a firm posi- 
tive attitude on his part will command respect and 
maintain friendly relations to a greater extent than 
will the apparent indecision encountered on many 
contracts. The complaints from contractors because 
of indecision on the part of the engineer or inspector 
far outnumber those in regard to positive directions, 
even though the latter are at time somewhat severe. 

AIDING THE CONTRACTOR. 

All highway departments should aim to furnish 
competent, reliable information when calling for 
bids. This gives some definite knowledge to the 
contractor and allows him to bid with intelligence 
and thereby reduce his so-called contingency or 
safety item. Under this head might be mentioned 
sources of approved materials for construction. It 
is expected that a contractor will inspect the high- 
way before bidding, but having no facilities for 
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determining quality he must figure on sources of 
known quality regardless of economy. All available 
material sources should be investigated by the State 
and full information furnished with the proposal or 
bidding sheet. This investigation of materials 
should be made as complete as possible. So far 
as I know no attempt has ever been made to guar- 
antee these sources in quality and quantity. Itisa 
question for thought whether it may not pay in the 
end to do so, but regardless of this I know from 
past experience that furnishing information on 
material sources, without guarantee, has proved 
economical. These sources, although not guar- 
anteed, must be reliable, and great care and pains 
taken in their investigation, or otherwise very little 
benefit will result. 
Highway officials desire to be fair and hope to 

impress this sense of their fairness on the contractor, 
not only to attract bidders, but from the general 
idea of fairness itself. In order to do this we must 
impress the contractor with the fact that in giving 
due consideration to the legal side of a contract we 
also know and consider the moral side. 

DISCUSSION OF MR. MATTIMORE’S PAPER. 

Paul D. Sargent, chief engineer of Maine: There 
are one or two points in conncetion with this topic 
which come to my mind. It seems to me that if 
contractors are intelligent and fair and honest, and 
engineers are intelligent and fair, there will not be 
anything but fair relations between them. 

But, as we were told by our friend from Washing- 
ton this morning, the doctors, lawyers, and bankers 
want to tell the engineers how to build the roads, 
and in this line of work, I don’t know why it is, 
practically every man you meet thinks it is the 
sasiest thing in the world to build a road. We have 
had the experience in our State shared by others, 
I suppose, of having a lot of inexperienced men bid 
on highway work, though they had no suspicion of 
what it meant to build an improved road. We have 
had men bid on our work, (and we have been forced 
to let the contract to one such) who could not read 
or write. Now that is an extreme sample of one 
class of men we have to deal with. here is not 
anything you can do to help men of that class that 
they will say is fair. 

I think most engineers are disposed to be fair, 
and it has never been my observation that the engi- 
neer has tried to crowd the contractor if he had a 
fair man who wanted to do a fair job. Many times 
we have had contractors who would give us sug- 
gestions that would save them money and make 
the work just exactly as good, and we have always 
been glad to meet them half way. 

I remember an experience I had five or six years 
ago with one of the best contractors we ever have 
had on our work. The first time I visited his work 

I had never seen the superintendent and he never 

had seen me. I found him reprimanding the fore- 
man who was laying a side drain and covering it 
with improper material. He made him take the 
material up and substitute good porous gravel. I 
immediately said, ‘‘I guess this fellow and I can 
get along all right.’’ He has been doing work six 
years and we have never had a difference. He 

always does first class work, simply because he 
wants to, and he follows his specifications with in- 
telligence. When you have a man like that to deal 
with it is not necessary to have a lot of hard and 
fast specifications, but when you have an ignorant 
fellow, you must draw specifications that he can 
not depart from. 

When the honest fellow reads the specifications, 
he makes up his mind to bid against the worst con- 
tingency that may arise, fearing, of course, a rigid 
and arbitrary interpretation. I have always felt, 
when letting a job by contract, that we were paying 
even the good men for all that very minute detailed 
description we put into the specifications. They all 
bid on the worst possible contingency and then get 
away with a reasonably fair and honest job. Con- 
sequently we pay more than we should. But I 
don’t know how to protect ourselves against the 
unscrupulous fellow unless we do have a rigid 
specification. 

I have had new contractors come to our office to 
bid on work. They would come around and ask 
who was going to be the inspector. ‘‘Is he around 
here, can I see him? I would like to talk with him 

about five minutes, I would just ike to get acquaint- 
ed with the fellow and see what he looks like, and 
then determine whether I want to bid on the job 
or not.” I have had that happen frequently. 
The contractor simply wants to see if he is going 
to have a fair man for an inspector. He wants to 
know if he is going to have a man to work under 
that he can get along with in a good and fairly 
reasonable way. It seems to me very much more 
depends on securing intelligent contractors and fair 
engineers than on the technicalities and the details 
of the specifications. 

UTAH ROAD BUILDING. 

For the year ending November 30, 1919, the 

State highway department spent $3,238,566.21 for 
road construction and maintenance. This is in 
addition to the funds expended in the State by local 
authorities on roads which are not a part of the 
State road system and that spent in the State by 
the Federal Government on forest roads, either 
independently or in cooperation with the State and 
local authorities. The largest monthly disburse- 
ments in the history of the State’s road work was 
$586,399.94 in October. 



53 

PENNSYLVANIA’S LACKAWANNA TRAIL. 
By A. C. Rapelje, Senior Highway Engineer, Bureau of Public Roads. 

On the Lackawanna Trail. 
railway used for transporting materials on the State’s section. 
locomotive, and 2,000 feet of 24 gauge light industrial track for locally supplying two mixers. 
bin accompanying each mixer outfit, batch gauging box being discharged into cars on industrial track; right, 3-ton Plymouth gas locomotive operating 
local train of batch cars. 

HIS highway project as its name implies 
runs through the central portion of Lacka- 
wanna County, from Scranton, Pa., northerly 

through Susquehanna County to a connection with 
the New York State Trunk Line route to Bingham- 
ton, N. Y. Just whether the name comes from the 
county or whether it is a compliment.to the laying of 
the project on the abandoned double track roadbed 
of the Delaware, Lackawanna & Western Railroad, 
commonly called the ‘Lackawanna Railroad,’ I 
am unable to state; but in either case or in combina- 

tion it matters little, for though the Lackawanna 
Trail in name may have reached back over a period 
of centuries, its future is of what I have to write. It 

is quite probable, were we to trace back and go over 
the years, history would reveal this route originating 
with the Indians, and with the advance of civiliza- 

tion, the cows, then the bridle path, then the ordi- 
nary earth road too tap the rich anthracite mines 
of Lackawanna County, and lastly, the double- 
track steam railroad recently abandoned for a more 
direct route, meaning a saving in distance, time, 

Above, left, Trail passing under one of the new viaducts of the Lackawanna Railroad; right, Double system of industrial 
Contractor uses 10 miles of 60-pound, 36-inch gauge, main line track carrying 

Below, left, Semi) portable transfer and batch gauging 

grades, and alignment. This, however, is not the 
end. The State highway department, automobile 
associations, and local interests sensed the desira- 

bility of putting this abandoned tract of railroad 
property to highway use and the Delaware, Lacka- 
wanna & Western Railroad philanthropically deeded 
this right of way for such use without cost to the 
State. This act on the part of a railroad corporation 
rather upsets the old-time theory of getting ‘‘some- 
thing for nothing” from a railroad corporation. 
The project thus unfolds itself into one of unusual 
interest, based on the possibilities of highway con- 
struction on a basic foundation, embodying light 
curvatures and gradients with ample width without 
additional cost, on a subgrade prepared and pounded 
down by heavy rail traffic for years. Here is the 
ideal in “preparedness,” drainage, and all of the 
minor essentials that go toward making the perfect 
highway. 

The State highway department has planned and 
is now placing under contract, sections of 18-foot 
width standard concrete base, 6 inches in thickness 



with 6-inch curbing; and for the wearing surface a 

2-inch bituminous surface, specification A (sheet 

asphalt pavement) will be used. This work is care- 

fully laid out by transit to fit the roadway width 

to the best advantage; curves are to be elevated 

and where necessary widened, as are the easements 

at points of beginning and ending of the sharper 

curves, which are infrequent. The work is to embody 

all of the high-grade standards now used through- 

out the State, and due to its importance as a con- 

necting route between two large industrial cities 

and the beauty of its mountain scenery it is assumed 

that the route will meet with popular favor with 

summer tourists throughout the United States. The 

project when completed will be about 36 miles in 

length. . 
Two sections are already let to contract, the first 

being at the Scranton end covering 13.204 miles, for 
$525,563.47, of which Federal aid has been author- 
ized for $289,059.91. This section of the project is 
known as Federal aid project No. 66. Of the 

amount, $83,092.87 of the bid price is for the con- 
struction of bridges. At another point somewhat 
removed from this work, a contract has been let for 

10.19 miles at the bid price of $342,637.46. This 
work was also planned as a Federal aid project, but 
it was found that the State had taken up about the 
full Federal aid allotment on the 76 other Federal 
aid projects now being constructed throughout 
Pennsylvania, leaving an insufficient amount remain- 
ing to be applied to this project. With the 1921 
apportionment of Federal aid, the projects yet to be 
let on the Lackawanna Trail will doubtless be under 
Federal aid. 

With the completion of this road and its opening 
to traffic it is expected that the automobilists, if not 
generally in a few instances, will realize they have a 
very tempting stretch of highway and distance to 
negotiate with, the long tangent and easy curvatures 
with grades of no resistance, and this will cause those 
of a certain turn of mind to “‘step on her” and step 
hard. 

FEDERAL-AID PROJECT APPROVALS AND 
AGREEMENTS NOVEMBER, 1919. 

Project. | | Project | Project 
Length J J : mf 4 —F, ; cer state- agree- Estimated ; 

fi " | 5 ace Material. mentap-| ment cose! Federal aid. 

State. INO ie County. proved. | signed. 
} 

Alabamas2.-2s...22 | 14:4 Dalladegaeszcns.. week a neceeeae een sees iChertjandgra vel .c. 22. ase aaa- aia rete Nov. 4 | 1$18,590.00 1 $9, 295. 09 
TVW iDallaseA 0 sees aoe: ee. ee eo eaaere AT LON UGTAVOL eccescleeniveisc eee fey IN Gee $0 gece ee 16, 217.68 8, 108. 84 

Arizona..-....- lee 183 aPina and iCochiseme s-ses 5 eeeeeee 28.00 | Sand-clay and gravel.............. INOVe tS tie eee eee 283 469.00 119, 234. 50 
Arkansas...-.../..- 24 es Desha, Drew, Chicot, and 152299) eAspbaltiand macad ais: ase eeee eeneree es Nov. 18 | 2 , 684) 177.10 332, 000. 00 

incoin. 

274\) Colm biaer eases eee ae S370 es: 14:03 | Macadam.-.....-./...-.-.....-.-.- Soc AcgHos ped Osea 53, 807. 60 23, 046. 05 
23) |0St. Prancisses ase. beso a S25: PONDS MAG SVG] oe eee ee ee eee eee eerie Nov. 3| 238,262.72 50, 000. 00 
38°| Howard and Sevier............-...- Ie ce a OO tee aac ad Meer eee Nov; hSurem acs 55, 461. 28 24; 000. 00 
46 \ Grant. 2 eee Dosen. 6... henner 1548 Sy, 0.2. eats toe a ae aN Noviesuipere: a2 24? 110.90 12° 000. 00 
58 | Hempstead.............----- ech te PS 02 SA. Coie beet. Ses he, As Nove. 28) heen. okt 34, 807. 98 12° 500. 00 

Caliorninee-ememues| © 224) Orangeice. seed a= comics eau ee | + 9-87 | Bituminous-............... ce eceteeeeee | Nov. 19] 139)889.31 69) 944. 65 
95 |, Santa Barbaract cs). 2 ee cede sce cele SOO | CONCTCUGS eens: ae eee aee sae eee ae Reset Nov. 18 85, 373. 97 42? 686.98 
260 Kern. sS2 ene ina: As tae eet ee OS CI. sO... aneevamen: os eee 7 Seams eye ein oes -e005-2-- 329, 598. 61 164, 799. 30 
B32) OISKLV OU sa. sees Bee a te eee eee Wold eae CO OM Soe se ice Beene ie Bae, Se A NOVa 18 1/28 Stee se 390, 775. 00 195, 387.50 
33 | San Bernardino and Riverside. .... fe LON Darth S325 hs econ nae eine Esme INOVe Osea Seeees 108, 438. 00 54,219. 00 
34 | San Diego 3 bey ee ae 6360 2) | os. .d0-2aee Aceon Berek AN Bao teys at 1h eats hae Sk 79, 876.50 39 938. 25 
BH nak sOre Ss ob eye Penee mae eaeieee IE EEUT Be cee OR Ss banadet ndec kpc Shenoy Bi LOSS saree eaiesererae 226, 105.00 113, 052. 50 

Obscenity KEN 240) Conckétesess ate ne ee) ee eae Nove 2eaiia owe 131, 587.50 65,793.75 
BTR @et ost ays ee Meee oa eee dO sacs ca ets Spins bre in se Nove 19 | jeare ase 306,061.25 | 153; 030. 62 
38 | Mariposa...... Hest eee es 7084.1) Barth ©c20eeeees ke ene eee eee Nov. 24 |.))..2ls8 171, 600.00 | 85, 800. 00 

Golorado-toe ee 4 | Garfield and Rio Blanco...-.-......)...-----.-| Gravel or stone and graded earth. .|.........- Nov. 26 | 122,494.89 111947, 45 
18'} Pueblo. .:< fe Mask, Peed. ER Se LUE Cb a on wc Sena eR oe ne ee a Nov. 3] 112,318.79 | 16,159.40 
DAA Castilla sie aes aieen be Seeing 5.844 | Earth and gravel.................. lb ee raat Ndowee 20, 044. 39 | 10,022.19 
Ba dirnrit til oan ee ey LE | ,/22008 |: Barth 2180s oer ees ame liNoval8 | ihe eet 34,376.59 | —- 17, 188.29 
BOM Elbert <.02.0 0 ge nee hat NS, CRC Aaa 0.2.5 oe Sata bat AP pe yodGss Slee pane | 48,446.75 | 24? 293.37 
57 le PROWOLS Eee en te ce eee eee | 4, 409") ‘Concrete:cet. centre 352 en le eae Nov. 3 39,725.95 19. 862.97 
BBW O UTA Ye: cee Cee ee rece ea Diets 15 S| Barth eee ie veering ue INO vag i eee 68, 432. 59 24 750. 00 
77 | Mesa......-.---2+-+- 22220222 e eee 2 Abt) CONC OLE 2 ertectae aej- tere a ett erate NaN Oval © | eee 99) 798. 60 49’ 540.00 

78 | Hagle.........-....------+-++++-++++ 2.:(594|\ Barth .. ieee eee eee hsiN] Oogles a 114) 503.27 55° 180.00 
Cindrdini2..2lceget| b ae) Cealer Senne cael eee ge 14:66 «| Sand-clay.: 20h). ok oe eae PS ELRS Nov. 18} 46, 486.16 23; 243. 08 

26) | Bulloch. ase te Bas ote ral eetoee tk 6 bridges:s . /7wisre sean aoe ts ees Wesker aks Nov. 24| 57,157.06 28,578.53 
30) | Cobb sy aera teen) et bute a6 Ser emer oe LG.SLO4| CT ODS eee ee ae eee Were eecicert Noy. 3 75, 120. 91 37, 560. 45 
501 Tackwon kon aake Ce one ee 4.9601 Sand-clay-s.22!sayit. ac) eae ae ae: aR Sr 38, 477.27 19) 238. 63 
76 || Gilmer. /@ bates dbo fhe ae 266-1 Concrete: £.S:aei te gt ae ie NOV On| (estes! 20, 652. 50 10 326. 25 

104'| “Jasper eee nae cee Bote came oe Bridge*.:.-.see Tio ae ECR Eases 9, 295. 90 4647.95 i0R Coweta aaa ata to. ae 4:887 |, Gand-clay.#./.)1. 50 eee Nove 20,[k oe) 40, 603.75 20} 301. 87 
106 | Sumter: Saute ee ee es ee 3.00 Ee rumainous Sa Seine ten tape Bee WAIN Gycn.26 tee are | 58, 759. 58 20; 015.92 

107 | Worth......--.....---+++-++--++---+ Sa MIG n=O O25 Jo Seni ERP ee ne eee ee INOW2b26 Ne) bemeecel 118, 702. 92 50,000.00 

108] Merriwéthen ie. .as8stenvs. -<-+ ooce 12.00 Sand-clay siesta awe yey eee PNOV: 24 thes, 70, 240. 06 30,000. 00 
LiL | Union? Sea -eem seers are et 6.50 | Gravel or macadam............... RCO eal Rea eo 53, 154.75 26.577. 37 
112'| ‘Laurotis:..25.a pewtende sar piel samegeeees a bridges 2-2 ste aie ee Pee doit. We. are a 66, 435. 60 27; 194. 90 
118, |" Pulaski.caeeeede ee eae eee eneam memes & bridges... J.t ante eee atetee UN O Vez Ou eee seuaeene 84, 270. 96 30,000. 00 
114 | Ware............--+------+-++-+-+-| | 7.00 | Bituminous, brick or concrete..... pastniade 2 eee er: 240° 625.00 50°00, 00 

115 | Chattooga acces cee seer en en an sleeensasone Bridge piaiale\sletatataly - Sea e Le ae We SeOie cools bees eee 17. 379. 30 iB 000. 00 

Idahower--s-1-se- > 23°) Twin) Rallgeeees 2 seer cere tere 27500 aL Bituminous 2 sce eee Nove ts eee 664, 290. 00 939 145, 00 
oa ie dO. oo: Sate, Cates eee 8.82 | Bituminous or concrete........... INOVeenO\ Et eee 279, 621. 76 139, 810. 88 
29 | Kootenaist )oas see saree eee ee ae 12.50 Gravel. store eee eee NOveno de eae ee 197,990. 76 98,995. 38 

1 Modified agreements. Amounts given are increases over those in the original agreements. 



a)9) 

1 Includes sections 10, 11, and 16 of project. 
2 Modification of agreement, for section 12 of the project. 
8 orate a De hee for portion of project. 

B, Cab, bE, ies L-15d. 
The first includes sections C- 

‘Includes Bet rres D, E, G-15d, H-15d, K. Q. X. 
5 Statement previously approved withdrawn. 
6 Modified agreements. Amounts given are increases over those in origina] agreements, 

Amounts given are increases over those of the original agreement. 
15d and F-15d, the second sections A, G, M, and O-15d, and the third sections, A, 

iN bey Length | Pret | Pre : | Estimated 3 in * - > stimatec 7 = 

nities hati ‘ment ap-| ment cost. Federal aid. 
State No. County. | | proved. | signed. | 

| | | 

WMO: ears aise 11 | DuPage, DeKalb, Kane, Ogle, Lee 13.311 | Concrete and bituminous macad- | Wi itcxde. ) am Seeman: us macad- }........-. Nov. 19 | $418, 400. 63 $209, 200. 31 

21|....- O.-- 222-2222 ee eee eee e ee eee |----2--2--/---- OF eda cobe Baaers oct eas.- ete Unb Come 210,742. 97 2 5,376. 48 
36 | Sangamon, Menard, Mason, Taze- | £87 * |) COMCIOtO wage. ne cles « ok « ; ‘ ee 9,376. 4 

| 26 Sar Peoria. : TS | Sa SE alana ae eT Eat || ee a ot Nov. 3 181, 812. 98 90, 906. 49 

i Sy Se ors (iss Soe RE ae ee SR ee 105008) |seee= GORa ser oe. Net eeiae ecu eee ee ee Nov. 19 386, 498. 92 193, 249. 45 
$6)... Rit ge ccaylng ee an SE SOP BOD cee cUGs eee ss SE a Jab dat hei ae stati ke saa 1, 460, 126. 23 724. 034. 12 

Ot eee te Saree ence eet Beier ZOE Ole erick OMCONCrOLC: eas. aceite neta SARE Cee | 1,008, 292. 87 504. 146. 41 
SIdinny Sees eee 9A | Bartholomew and Johnson........- 8. 452 | Asphalt, brick, or concrete........|..-...--.-| Nov. 24 317, 237.19 158, 618.59 

12B Jackson Pen epee Re, aN hg 5, A EL, 6.135 | Concrete, brick, Or DitumInous- 2-4 |=) eae Nov. 18 231, 415. 36 115, 707. 68 
DE aes + a Oe Ce 4.661 | Asphalt, brick, or concrete...............-.. Nov. 24 162, 698. 91 81,349. 45 

17A | Lake, Porter, and Laporte..-.....-| 11.382 | Asphalt, brick, Or Concrete ress-<cshs soe eee Nov. 24 410, 472. 01 205, 236. 00 
TSA Se lipcon and HOWard sescec seems see 9.981 | Brick, concrete, Or bituminousees-|e oe. seeeee ee dOr ane 375, 387. 77 187, 693. 88 

LOWaWre ack ceo 1d deParrison: ye at hig Seo Lan a. VAPOUc WMArUnS 2282) 65. 0654 cs ote cha Le ee Nov. 3| 94,487.14 47, 200. 00 
7s "Dubuque se a se he eel BY BOP eck TR. fic 8 Ri ie AM ECLA ID Nov, elie cei 142, 428. 00 71, 200. 00 
48h PUM pOdt yaeue sete ee ees 1.87 | Concrete or brick and gravel......- Novo 24a|eeeae 78,324.12 37° 400. 00 
Cle RC oro Gord Osea eemen sete meer eee CA05IaeBICkO1 coucretoueyane ena eee Ko ee ae Nov. 24| 241, 706. 08 120, 000. 00 
7 b Hamilton? stb eek ota dcs DO. SU inarpte F eeNowe A Eocene 5 teeta FoNO Wee feaees, (ek | 70,455. 00 35, 200. 00 
2 L 168, 861. 00 84, 400. 00 
oe 154, 550. 00 77, 200. 00 
96 123, 921. 60 61, 900. 00 

| hs 86, 847. 75 43, 400. 00 
162, 410. 38 81, 300. 00 

. 51, 636. 20 25, 800. 00 
| 110, 836. 00 55, 400. ( 

Wcarigagee suse a. sees | 27 1,563, 661. 55 525, 000. i 
5 920,856.20 | 5—249. 000. 

Kentucky........---| 19 74, 993. 60 37, 496. 80 
Louisiana ......----- T6uipMast Batondn Ouse sent meee eee eae aes pier SOE ies curs Se Re oe yaaa | Nov. 19 | 623,062. 44 6 7.043. 05 

Abi|VRGd Riverten ni tesvetn reer er e. RAO bie ee Ot. eee Fae ae fasion lS eee 77, 048. O1 38° 524. 00 
2 |eRapid OSs. oe taeee ete sake ae eae 2 13. 30 Sanid-clay and PTavclaseet seo ae NOVaLO eee 163, 803. 58 81” 901.79 
57a Cran andy Wa salleeee: es eeer emt | serene IBTTAS Gc wee kee elie perineal efi GOseae Ree ae}: 16,991.15 8) 495, 52 

Maine seta.--samesees BTW ashingt ones ete see tein eae? AISAEGTA Velo ete eles oes pa ON OVA G miei | 89,617.90 44 808. 50 
Maryland. .......--- OAs BRrodorickewencn ase Nieves ails De0OiEGonicrete: see Sr Rasa a ear teen Nov. 26 60, 700. 53 30’ 350, 25 

eer OE: (OATT OL aie wae Mien Oot aay premiere ne 260 NEe Ot he a ee Es RR ene eee eee dom... 63, 526. 65 31 763. 32 
WeriGAel Howards so) sek salere LER AS Nes. SeL 1S ai Rees: COUNAINS Et Ai ae See ae [este Nov. 25 | 657,664.75 6 24’ 880. 53 

Massachusetts... ---- Taleblamipshires tee memes hese enon ALG5OUPMacAdam = 2) aaa tem eae Se Soe oy Nov. 19 173,633.07 86. 816.53 
Michigan........---- 41 | Oakland........- eee coe aan neae feeeeLOSOS Salis it tanain OU Seema ears ere ee eee le Oval Opes eee 556, 847. 59 201’ 169.00 
Minnesota... .------- | ASS NS Wilt wtee tne ee tees casero: 195570, Pavementiand pravel.. -22..s--= 2) 2-= sees Nov. 5. 266,499.67 129° 000.00 

| GAS PRICG Ue ete Do ee oe ee Sa rete 12590) Asphalt. brick or: Concrete we =... oa. |» asaee te Nov. 19 420,563. 51 150,900.00 
| Ci Big Stone ses. tees ares a Wel; 42h Gra vel sie. as Seno See niece ia Here tae ete Nov. 24 82, 472. 80 40. 000.00 
| GS UINECICO een ocean ote aeet a eee er 4.61 SO: Hee one) etre idee Mame Skee | Aes jeaee OL. 27, 320. 28 13,000. 00 
| AW Lal eMC een een ee ae ose een ice 5:02) |7e5 =. LOS Sates tute 2 aio s) ad tee els geiaar one ein oee re don 55, 237. 89 25,000.00 

(OW ndeae Ole mmc Ses ae a ae ae ane Bee | o94. 54 P22 Ch SE? ere eon ees are aces 2 Yea | Nov. 19 51, 394. 75 25,000.00 
1S) (SN) Cree eee ace SABE Eee cee a cere bo BSE WeSece OEMs ae ot cee ete eye ae eee TAINO Vises LOM ese 189, 992. 00 94. 996.00 
el |ERL CO ier BAG ee 8 hae Actes Mets | 5a Leaieeew. ORR 2 Saas aoa: een SoA. c eene eh | Nov. 24 46, 212. 48 23. 000.06 
SipiMarshalliesees seman kee eee ce hee, PE Roses 0, eee ee ees eit ae. eke S 3 |....do....| 139,333.59 55, 000. 00 
O1s ih Kaneboctee ace Peete enor a: lel GS50 Sees. Gol eta Sen ha ene INOVeuD yee S | 148, 225.00 74,112.50 
OO INEAS Cc Ny Nan eat 4 HERS ee ae 26.35 | Concrete and gravel.........------ NOVi9 10) |e AGRA 4 310, 750. 00 155,375.00 

Per EHTS) OU oo Ros a egeeeee AS ae ee aN) ee Ree Wee L738 a MGraVvelsmectns feted S).-, cae eerie IN OV 424i GRt RA | 112, 985. 40 56. 492. 70 
Mississippi-..-.------ Sane Marshall eens eee mee eyo eeaens eo 80 ce ane Slag or gravels 0. Lees sonst ay Nov. 10) 615,546.25 617, 435.62 

90"), Lauderdale). 212%).. -c2e 0) Moores BY entail Gravel is ene tad aic Sen teat. fete eect | Nov. 3/| 613/964. 16 67’ 111.67 
al | Wilktingon.-27 22 --++--s+-eree- 220: 142; 758.00 | 71,379.00 
46 uaireanery Sian ae naan FSBO REE 78, 287.00 39, 143. 50 
47 OLIN CSS eee Senate =i site ater 22, 844. 25 11, 422. 12 
Gide) MEEVAN Gdn on Ajadonc Srece sese peas 49, 142. 50 24,571.25 

; ; GG | WO Ee. oe Ase eapbss oases snetel 55, 815. 65 27, 907. 82 
IMissotirisee eee o- IBNEPettis ss ce cee ees hese eee rel 60, 759. 66 30, 379. 83 

28 | St. Charles. .:........-------------- 22, 714.07 11, 357.03 
SQW IPITO Wis ieee See ee ee a ae 88, 977.37 44, 488. 68 
A5leM Ont SOMeny meee cece tes nee rer a | 62,043. 41 31,021. 70 
Aandi Ol p heat. see eee 49, 555.00 24,777. 50 
45 | Hickory........--.--------++------- 26, 837. 80 13, 418. 90 

46 Acs, GO....-.---- + 2-202 es eee eee 
15, 548. 28 7, 774. 14 

fal COCOA of ettee yee ee tae ier sei 43, 666.02 21, 833.01 
Montana.....------.| AU) Car OnE west ete eres 2b Pa ee 33, 243.05 16,621.52 

D6 PHOT EUS2 goer cette sanias soe ee eee e eel 21,976. 98 10, 988. 99 
SATINGSSCAGO Ne eaten cose eee eae el 5, 868. 50 2,934. 25 
31) AT Oo God aaaEeaneade Beecer Spec ras | 134, 816. 00 67, 408. 00 

Webraska<. «2 access! Sale ONGC sae etem actems oe oe eiesis mea 62,071.52 6 1 039.76 
70 | Stanton, Cumming, and Wayne. . : 126, 324.00 63) 162. 00 
75 | Fillmore and Thayer..........----- 70, 000.19 35, 000.00 
OUipMorriok 7." Sts owe hol Wonk, 55,825.00! 27,919.59 

| 102 | Dawes and Sioux. ..-.--..-..--.---- 31. 132, 550.00 | 66, 275.00 
| 105 orbs SOR Ane Sane ces eons sane ance . 57, 096. 60 28, 548.30 

LOGY Gaver easseheens a asce mee eens : 59, 691.04 | 23, 000. 00 
| 110 Rie ANGHBOY dco aaes eee oe ). 130, 928. 60 | 65, 464.30 
ieee WOneD Ouglag sans: three 220): Pee as : 70, 950. 00 35, 475. 00 

UTS MNOX=s secrete ts see aaa a= ee : += 200. ..- 62, 260. 00 31, 130. 00 
114 Dundy SCL LChCOCKpeeeeen ser 20: SOM sand-cla yes thio santa ae 2 NOVA A eer 85, 558. 00 42° 778.00 

163 |} Johns oneSaaeceem ceases) asta - (ia '1) OO Ma Bier that feeds Seas 9 oe 5 Seeieers = eNCOWA SLOW Me meee Soe 76, 670.00 387 335.00 
Talk Garden sega reins Spee e eat. 5 el TBA), eco ih a ea eT Sa Ne SE SUG aed 40,777.00 | 20,388.50 
Wes be Richardsonsse te senda e esa 1,360 ease WINE 30 ape ae Sie a eae WaNIoVA 24 te} 5, 445.00 | 2) 722. 50 
QD ul TO wile aetna seer semis ot terete te San 29.50 Sand-clay ANG Car theme ae eee. &! EO Se ehh? aoe S 64, 699. 80 327 349.90 

133 | Otoeand Lincoln...........-....-- ALO Ma Lar bla et eee eae N eS semen eee Thu dO Saee ee tea 176, 253.00 88 126. 50 
Nevada......-.-....| dj |) Esmeralda ses) 52 222s cc e- 272-22 2|-- eerie LO Spee at can ee ne OC NSW te rahe ¢ Nov. 26 65, 914.63 62° 957.39 
New Hampshire. ... 22 | Grafton and Merrimack. -......-.-- Uatht) || Ko NCS ae Ae Re capo ean aap soe Ic cne ses Nov. 24| 10,071.27 5, 035. 63 

GON MMorrimAacikenss eet Lines eae ke P5aSul ames 1G SR at a ais Sean gee ae doves 5, 989. 83 2994.91 
BUN Cheshire’ Seceed eee. ea ees 1 13i6 | eee LO ee Ble ae ie a SU sae --do..-.) © 12,065.95 6, 032.97 
AQ MOrriniack sae ses tern cneers = aes BOON ameter CLO. aeitierciats 2)) a1 = nee Mayenne a S| Oe tena s < Nov. 24 10, 004.94 5, 002. 47 
BAU Otrallord seamen eter ae eeee hee 2. QAI eer GLO ape St heya See cece at rel ferarata Soci AO cise 21,135.07 | 10, 567.53 
Bhs lPELills bOrous tees sess oe See Seles acer |eecta- BNO — ABs 5a douiacisae Sece Sign 8 Becasonan Nov. 3 6 4) 643.10 62 321.55 
(32H | eee Oe ee ae Pe) ae S830 eon: GOS cereals acetate eas Wenge be Nov. 24 15, 043. 60 | 7, 521.80 
HONE CGOS See ee tee eee ee SIGS) INDNONG Phat ase Oa: ied yerams een eee arn ee domes 12) 343. 87 | 6,171.93 
WIP Stratlord Meets Oe oer eke ees 10st |Gravelee metas ae Sete eRe. eke Bato as ..do. 16,542.94 | 8. 271.47 
WO a ROC KA oie ayer are seererei rete ee ese 1.136) |... -- OMe Bae cs ob opt aoa Om ates ope ee 2610). 8, 299. 06 4149.53 

| SSUEEEIISHOLOU EH setae sate cose. Sa ROOM eee GOBemincate es ae moma aed ae eNO Vay U5 jee es 2 25,036.00 | 12) 518. 00 



New Jersey 

New Mexico 
North Carolina. .---- | 

North Dakota 

Ohio 

Oregon 

Pennsylvania 

South Carolina. ----- 

Vermont 
Wirgintiaaes << s-e- is 

Washington 

West Virginia....-.. 

Wisconsin=.- ses--25 

Wyoming 

Total 

Project. Length he he Project gs atin 
: ; state- agree- stimate F a ae ess fees in Material. ment abe! “iment Gost Federal aid. 

No. | County. mes « proved. | signed. 

10}/sHunterd ons... > jee te ees 2.03 >| \Concretezist sen. apie tet sae ol eta see = | Nov. 19 | $138, 472.42 $50, 047.07 
12 Atlantic age Bigs Gee CR oe see 9:87 dace. 03s :..-seeeeaee see Pee ecole te ses soe Nov. 3 346, 843. 22 173, 421.61 
373) Umion 2225 sent et aeeetas Suomen 11.00 Ce slais/s Reistteeincie on meee INOVr oo Winsataaoene 93) 269. 00 46, 634. 50 
9 Polk niet Come cia see vanes oes eae ay en ee CO mer SAP ce i Bese er eee Nov. 24 42? 617.74 21} 308. 87 

44") Granville... c.seccnater ses oe nee 4.57 Sanding Te lals.ale oe SLSR Stattetlat Me ietste: 7a be ej te eee eLOee 45, 513. 63 15, 500.00 
45. Buncomibes <a et csas Se eee 7.80.4) Macadaint ape 25 5S enema eerie a ral eee ck BAG Koy 185, 345.25 92? 672.62 : 
68 |. Harnett and Simpson......-.....-- 28.00 | Sand-clay or gravel See ae ae INOVaee 4 Il serene ee 173, 077.96 86) 538.98 
75) (Columbus...) Joss a2 eee eae 7.06, .| Sand-clay<.-2 <j .2see <3 eens INOVem once eee ee see 24, 631.20 12? 315. 60 
87?) Hive .: 12.2 2gee es Sees aa eee 4°00 -|.Gravel-<.0).35. 5-8. seco ceeeemeee INO Veen be apace oe 56, 716. 00 28) 358.00 
SSplie ews (c (0 eee ee re Ie as oe Ae. 17250 «| Sand-Clay o-\s. 2... ceemee eee es nome INOW N20 iat gekeeittars 242} 660. 00 1217 330.00 
97. sMacona. <--jeecahen ene een eee 8.50 | Sand-clay or gravel.->.....-..2-.-- INO WsiL iN cise come ate 74, 806. 82 37, 403.41 
das Stark se): : area teen ne ce een gl ence ai Earth Nov. 19} 1 3; 565. 50 1 L 782. 75 
15) Sargent... 0.2252 oe eee ee ee ee eee ees eEtacl Optete t 51, 744. 59 1 25, 872.79 
19. PRAM S6iye Se Seek eee et BI DSSS Aer Graded earth 1 23,178.79 1 11, 589.39 
337 Melntosh =< see: ee nee eae 23.00 arth 229,520.00 | 214,760.00 
42.) SPAM Dina Sh. SaRaee oer ee eee CROWN lesase 23,000. 00 11, 500. 00 
AG a) rail: 2 2.1 emerge © are eae aes A202) Bl erate 11, 847. 42 5, 923. 71 
(ol ee ee dO; +. 58% seen gee eae aes 12550) es aae 38, 500.00 | 19, 250. 00 
GOT Richland > vee: ae eer ere eee eee 18) 5000 eeeete 54, 000. 00 27, 000. 00 
Lis ee G0..2 th neg se Flee ee IBS OU Weecee 36, 330. 00 18, 165. 00 
G30) Walligams: 2< aeeerec ene er ene eee T8550 Meee 56, 980. 00 28, 490. 00 
EO Colubal a eee es A ee eee S200) aaleeeee 22, 880. 00 11, 440. 00 
TON Burke: odet Gee eo meee: eee 2000 Pileaeee 52, 800. 00 26, 400. 00 
Tl os SCO yas os ee ee) 18:00 Jn asses 49) 500. 00 24,750. 00 
fowl pol Baap Caracas aaskisheadaaschanste LONOO Ma seen rig, 500. 00 13, 750. 00 
Choy een oor Mens atk iis SUR AO Me fa) TOSO0 S| Beene 40, 040. 00 20, 020. 00 
S05)! Williams? = oc saenn as owen =e ae TOO Mesa 60, 610. 00 30,305. 00 
SIGS Wial Ge’ cee aes selene eee er ens 13.00 | Gravel 63) 206. 00 31, 603. 00 
SO alPee CLONFSE = S25 eee cren yer eer eee MOD scece 70, 950. 00 35, 475. 00 
Saree Os 225; Geese Sm oe ener eee 25.00 yaleiee oe 130, 130. 00 | 65, 065. 00 
S73). B ObbIn ee Ue eee see eee eee 1500 ei, dharth eeeeee: a eee, ae eee 52) 800.00 | 26, 400. 00 
SSM WiSLISEy. & oe see ee eae ee 11700 emtes 39, 600. 00 19, 800. 00 
805lSarcvent « tace seme oe eee eee 50 bee 43, 700. 00 21, 850. 00 
OOM RW lle o: avea Sy ree Stee ees a 10500 eee 33,000.00 | 16, 500. 00 
STA Shel bY: ce eee, Snel ee eee pas 3.065 | Concrete 100,000.00 | 35, 000. 00 
OS rls se 0.2 ee ee ease SO 2la | eeee d | oe ---| 100,000.00 35, 000. 00 

GSRalePerry {te see eee e geen 3.068 | Bituminous or concrete..--.-.-.--.--- New ezereetee Nov. 19 81, 600.00 | 40, 800. 00 
TOR SAL on = Sekar ees os tere: On aie 4743 EB LCUTN nOUS eee ee eee NO Wig20 tle ceeeeettes 123, 000. 00 43, 600. 00 
Sob Madison -a5.:02 seme eee ee : ace ate 73, 300. 00 24, 200. 00 
OSS ILA WIEN COL a. See oe oh a ee ee i 94,000.00 | 47, 000. 00 

LOGE Vit TOD: |. Ae omen eee epee nee : 46, 000. 00 18, 000. 00 
POW RSL EVITI S b 1 fase See och Coe pete ee : 160, 806. 80 84, 403. 40 
CLO ees Bee Os Ha aia Se eee : 108, 341.75 | 54, 170. 87 
pal ll | See OO n5.8.55 Ss see eee ee ee 3 173, 860. 50 86, 930. 25 
ry) DN ewan ye eS oes Da eS ‘ 125, 829. 00 62, 914. 50 
4 PCa ath oy ee ee ean. oe . Some | 146, 234. 00 73, 117.00 
SGP Brig. ee seh: eee ee ete en eee 3.617 | Cement concrete or bituminous |...-...... Nov. 26 264, 532. 21 | 107, 459. 78 

concrete on concrete base. | 
06) I Center tome here to -. ere o ee 2223 |), Bituminous OF CONCLELe ns secre eee ee eer Nov. 19 133, 975. 11 46, 600. 00 
66 | Lackawanna and Wyoming......-. 1322049 oes G0 eae ee ee Weadaeasas Co Kove 578, 119. 81 | 289, 059. 90 
AV SHasptOD.. ssc pc eseeeese == = eee UERGYApa SEM CUE Woo kcen scons acenneonctcl INOW LOR Seep 148, 859. 02 74, 429. 51 
467 Kershaw eigen tie sete ot Meee 23129 Gravel. c2-aae = eee entra cea (NOW .524)5 Sree ae 23, 614. 45 10, 000. 00 
LO Lia WTGn CC® cache sacs oes oe eae tc 22.94 | -Harth and gravelo- sss ee sseeee = ossocwass Nov. 19 183, 166. 56 91, 583. 28 
og a Callabam va tescetee ec ccec= eee een 34, 85. sGGTaVeljzncen tee <ctedarec = ose see seme eeseee Nov. 18 232, 152. 87 75, 000. 00 
OF) eBay OPuwenetant ie seenice elseeeemccee 4, 313. Sand-clay.seea-o: seach ese een come aecriaeeace Nov. 19 24, 641. 04 10, 692. 22 

LOTS Mn CS! oe rain ve mae eee oe ae ellen ae eaters Bridged .seedsecce orauesceecpece aes INOVen 197 Sereemttterd= 61, 423. 36 24, 482. 50 
1 Scurry sess eon oceans nee As 21. S21 aGravelsese ness fos tree eee eee BeOS sad scastor ce: 92,301. 00 46, 150. 50 
UWP eiep ey ees sce ete an saedenud= soaoony (Cod Coy We A CLIT LOUIS erate eters teeteteietets eeerter i INOW 23) || cide conoas 76, 057. 22 35, 802. 33 
LTON i Simithese. cea seeeese oes eee 8.72 a Concrete.or eravelessccemeeer eee see INO TR Peacteasook 174, 481. 49 87, 240. 74 
JAG TomiGreencie-meeeece nee eee cite 26.542 | Macadam 340, 952. 16 100, 000. 00 
LTA Denton se scwtes. aeere coercen eee eee 055 |FGravells se ccncecceemsseeeee ceemenre 164, 896. 71 41,224.18 
118: VOD Dat ten seat onc eee hee aoe nae a1O0 Willadsec hObiaas.< seas tee ce eaieeeme veer 116, 028. 50 41, 567. 12 
{27\7lronand Washinton sense see ec ci O0. 00) iL CONCLeLO se. seen eee neem ene nee 1, 274, 911. 56 637, 455. 88 
Los drone seeaaeoee ns cue een eee send sUOS oo eee seater ae oreo 829, 237. 20 414) 618. 60 
Lal -Chittendentte-cacn. seca eee 1 4, 506. 08 1 2, 253. 05 

37 | Bedford and Campbell.........-.-. 139} 786. 68 69, 893. 34 
OA UR OCKDLIG Oats a cncse acon eae 41, 085. 00 20, 542. 50 
DS) PETTING COTe esa see ee eae eee eee 70, 952. 03 35,476. OL 
Om NansemlOnG sen seete as ana eeeee 155, 485. 00 77, 742. 50 
G2 IROBNOK G2 eserictees o)-eciee a cease 24) 904. 00 12, 452. 00 
46 3| \Gartield: sare sipe.aei cee toca ote 211, 085. 66 105, 542. 83 
47 Columbia. 24.22 sce = net. se seis ee MOLD Pilla toa CLO Seen ee ee ee te ee eee 112, 647.15 56, 323. 52 
ASA, ROLY Roca «cece teeta oes Seem EL LOE | UE Gr Gh Se eee neers ene eer tery are 26, 460. 61 6, 622. 00 
AT |W CtZ6ll 2: oo cheeinacs ae waeth a abcectll eae ds Sora) CONSLOLC sae seee eee eee eee 106, 820. 00 53, 410. 00 
49 IMATION. 22 oe cts Satie ete cise Soe mm Lach tl DSTA econ ee ie ese 50, 850. 00 25, 165. 00 
ZijleManitow0Clesconeseese ace sone 2 21) 380. 48 7, 126. 83 

U4 aM en OMInN1O! see eeeet hese ste s ce sel C4000 wil (Gra Vela cenenen et sem mer oer ree 815, 043. 53 3 a5 O14. 51 
BO RACING] 2: 2. Dtincoes sen ate <shen oct ome cine ee Concrete tare. ctenes Sacer eee nee 3 7 509. 71 12) 503. 24 
Ol Columbig tye ces mere. aac e eee 4.934 | Gravel or macadam ee 964. 51 24; 988. 17 
627 Washington-s-tscosccccna: fe eta aealtecaeeiene Concrete 111,988. 32 3 3,996. 11 
GOT eNlonroe Ales cece tee cece eee 2 Oa PHVA GL eters 30, 446. 68 10, 148. 89 
OF | AIC oe sia Siciate ts, « erates sani mies cee 24.30 Gravel. pce sanesss ere reo es 2 30, 708. 00 2 10, 236. 00 
99 | Douglas and Washburn............ 04 meee Oe ncst te aoe ee een ee eee 62, 954. 43 20, 984. 81 

101 | BATON = we citi os Besoin cee ceiee steers 4.2534) Herth s. >) san eeeeee cee cee eee eee 44,793.77 14, 931. 26 
ROZT OV OU OS10) orate oe eae eee 2:31) | Concrete‘ ssseeaeae er neon meee 60, 123. 69 20, 041. 23 

ie Meh VCEUWELIO tos ABpnenensapeeeseeocasc 14. 04 arth St os oeee eee eee 28, 249. 18 14, 124. 59 
axl Il ECM boocacsenbees dekocdSEDedae 9.195.) (Gravel 2 ooNeee a hen soem eee 68, 195. 60 34, 097. 80 

38" | MELOU DS DLN See ae memos ntaeee se cee ShoSla eee GOnccdee coe eee Cee eee 34, O81. 36 17, 040. 68 
Adel Catbon seen et eco seen sees 128917. |-Warth. . sce: eee ee nena 36, 300. 00 18, 150. 00 
D3 ELOY SOT Sarde amen ae eee eee ate - 627 | Gravel or macadam 24, 805. 00 12, 402. 50 
54) Big Horney eyes te cscs See cine 6.922 Tl) Gravel. cotcaueee eee eee 57, 139. 50 28, 569. 75 

225 [oven cece eee eect eee eee eee errr ee eee Sy AQT ed Loin ae sto se Solas ciaine tale ee eee ee oe CEE een e eee 31, 774, 219.65 | 14, 447, 863. 46 

1 Modified agreements. 
2 Revised statement. 
8 Agreement previously signed canceled. 

O 

Amounts given are increases over those in the original nareernente 
Amounts given are increases over those in the original statement. 



ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 
Applicants are urgently Ae, to ask only for those publications in which 

they are particularly interested. The Department can not undertake to supply com- 
oo sets, nor to send free more than one copy of any publication to any one person. 

he editions of some of the publications are necessarily limited, and when the Depart- 
ment’s free supply is exhausted and no funds are available for procuring additional 
copies ob eeraterd are referred to the Superintendent of Documents, Government 
Printing fice, this city, who has them for sale at a nominal price, wnder the law of 
January 12, 1895. Those publications in this list, the Department supply of which is 
ethausted, can only be secured by purchase from the Superintendent of Documents, 
who is not authorized to furnish publications free. 

REPORTS. 

*Report of the Director of the Office of Public Roads for 1916. 5c. 
*Report of the Director of the Office of Public Roads for 1917. 5c. 
Report of the Director of the Bureau of Public Roads for 1918. 
Report ‘of the Chief of the Bureau of Public Roads for 1919. 

DEPARTMENT BULLETINS. 

Dept.'Bul. 105. Progress Report of Experiments in Dust Pre. 
vention and Road Preservation, 1913. 

136. Highway Bonds. 
220. Road Models. 
230. Oil Mixed Portland Cement Concrete. 
249. Portland Cement Concrete Pavements for Coun- 

try Roads. 
257. Progress Report of Experiments in Dust Pre- 

vention and Road Preservation, 1914. 
314. Methods for the Examination of Bituminous 

Road Materials. 
347. Methods for the Determination of the Physical 

Properties of Road-Building Rock. 
*348. Relation of Mineral Composition and Rock 

Structure to the Physical Properties of Road 
Materials. 10c. 

370. a ae of Physical Tests of Road-Building 
ock. 

373. Brick Roads. 
386. Public Road Mileage and Revenues in the 

Middle Atlantic States, 1914. 
387. Public Road Mileage and Revenues in the 

Southern States, 1914. 
388. Public Road Mileage and Revenues in the New 

England States, 1914. 
389. Public Road Mileage and Revenues in the Cen- 

tral, Mountain, and Pacific States, 1914. 
390. Public Road Mileage in the United States, 1914. 

A Summary. 
393. Economic Surveys of County Highway Improve- 

ment. 
407. Progress Reports of Experiments in Dust Pre- 

vention and Road Preservation, 1915. 
414, Convict Labor for Road Work. 
463. Earth, Sand-Clay, and Gravel Roads. 
532. The Expansion and Contraction of Concrete and 

Concrete Roads. 
537. The Results of Physical Tests of Road-Building 

Rock in 1916, including all Compression Tests. 
555. Standard Forms for Specifications, Tests, Re- 

ports, and Methods of Sampling for Road 
Materials. 

583. Reports on Experimental Convict Road Camp, 
Fulton County, Ga. 

586. Progress Reports of Experiments in Dust Pre- 
vention and Road Preservation, 1916. 

660. Highway Cost Keeping. 
670. The Results of Physical Tests of Road-Build- 

ing Rock in 1916 and 1917. 
691. Typical Specifications for Bituminous Road 

Materials. 
704. Typical Specifications for Nonbituminous Road 

Materials. 
724. Drainage Methods and Foundations for County 

Roads. 
Public Roads, Vol. I, No. 11. Tests of Road-Building Rock in 

TIES 

OFFICE OF PUBLIC ROADS BULLETINS. 

Examination and classification of Rocks for Road 
Building, including Physical Properties of Rocks 
with Reference to Their Mineral Composition and 
Structure. (1911.) 15c. 

*43. Highway Bridges and Culverts. (1912.) 5c. 
*45. Data for Use in Designing Culverts and Short-span 

Bridges. (1913.) 5c. 

Bul. *37, 

* Department supply exhausted. 

OFFICE OF PUBLIC ROADS CIRCULARS, 

Cir. 89. Progress Report of Experiments with Dust Preventa- 
tives, 1907. 

*90. Progress Report of Experiments in Dust Prevention, 
Road Preservation, and Road Construction, 1908. 5c. 

*92. Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 

*94. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1910. 5c. 

98. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1911. 

*99. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1912. 5c. 

*100. Typical Specifications for Fabrication and Erection of 
Steel Highway Bridges. (1913.) 5c. 

OFFICE OF THE SECRETARY CIRCULARS. 

Sec. Cir. 49. Motor Vehicle Registrations and Revenues, 1914- 
52. State Highway Mileage and Expenditures to Janu- 

ary 1, 1915. 
59. Automobile Registrations, Licenses, and Revenues 

in the United States, 1915. 
63. State Highway Mileage and Expenditures to Janu- 

ary 1, 1916. 
65. Rules and Regulations of the Secretary of Agricul- 

ture for Carrying out the Federal Aid Road Act. 
72. Width of Wagon Tires Recommended for Loads of 

Varying Magnitude on Earth and Gravel Roads. 
73. Automobile Registrations, Licenses, and Revenues 

i in the United States, 1916. 
74. State Highway Mileage and Expenditures for the 

Calendar Year 1916. 
77. Experimental Roads in the Vicinity of Washing- 

ton, D. C. 
Public Roads Vol. I, No. 1. Automobile Registrations, Li- 

censes, and Revenues in the 
United States, 1917. 

Vol. I, No. 3. State Highway Mileage and Ex- 
penditures in the United States, 
LO 72 

Vol. I, No. 11. Automobile Registrations, Li- 
censes, and Revenues in the 
United States, 1918. 

Vol. II, No. 15. State Highway Mileage and Ex- 
penditures in the United States, 
1918. 

FARMERS’ BULLETINS. 

338. Macadam Roads 
505. Benefits of Improved Roads. 
597. The Road Drag. 

SEPARATE REPRINTS FROM THE YEARBOOK. 

Y. B. Sep. *638. State Management of Public Roads; Its Devel- 
opment and Trend. 5c. 

727. Design of Public Roads. 
739. Federal Aid to Highways, 1917. 

REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
RESEARCH. 

F.B. 

Vol. 5, No. 17, D-2. Effect of Controllable Variables Upon the 
Penetration Test for Asphalts and 
Asphalt Cements. 

Vol. 5, No. 19, D-3. Relation Between Properties of Hardness 
and Toughness of Road-Building Rock. 

Vol. 5, No. 20, D-4. Apparatus for Measuring the Wear of Con- 
crete Roads. 

Vol. 5, No. 24, D-6. A New Penetration Needle for Use in 
Testing Bituminous Materials. 

Vol. 6, No. 6, D-8. Tests of Three Large-Sized Reinforced. 
Concrete Slabs under Concentrated 
Loading. 

Vol. 10, No. 5, D-12. Influence of Grading on the Value of Fine 
Aggregate Used in Portland Cement 
Concrete Road Construction. 

Vol. 10, No. 7, D-13. Toughness of Bituminous Aggregates. 
Vol. 11, No. 10, D-15. Tests ofa Large-Sized Reinforced-Concrete 

Slab Subjected to Eccentric Concen- 
trated Loads. ; 

Vol. 17, No. 4, D-16. Ultra-Microscopic Examination of Dis- 
perse Colloids Present in Bituminous 
Road Materials. 

* Department supply exhausted. 
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