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A Heview of Modern Methods of R1oadbuilding as Exemplified 

in Maryland and More Particularly in Montgomery County. 

, 
In treating this subject the writer will consider 

more particularly the recent advances, along the line of 

securing a comprehensive and adequate system of State and 

County highways, which have been the result of continuous 

and persistent effort in this direction by certain in­

dividuals as well as by the people at large. 

Historical. 

Until a comparatively recent date, about 1898, the 

State government had not given the sub,ject any particular 

attention . In that year an act was passed creating the 

Highway Division of the Maryland Geologica.l Survey. It 

was assigned as the duty of this Division to investigate 
r-ot:1d . t he materials of the State and, when requested, to furninh 
/\ 

the counties with estimates and expert advice on road mat-

ters. In 1 904 the pre ~1c nt State Aid Law was passed, pro-

vid.ing for an annual appropriation of ' 200,000"./ which was to 

be distributed among the counties on a pro rata mileage 

basis. By the provisions of this law the counties could 

secure their allotment, only by the appropriation of an 

equal sum, which should be applied to some pre-determined 

road or roadf'I , the plans for whose improvement v,ere to be 

prepared by the said Highway Division of the Geological Su~-

vcy . The Chief Engineer of the Survey became also the 

Chief Engineer of this Division . For the first few years 

the construction under this Act was confined to the buildi~ 

of short stretches of so-cal l ed experimental roads in certain 

of the counties whose Boards of Commissioners were progressivle 

enough to recognize the advantage of providing object lessons 

,1 
\ 
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to their people of the modern ma,cadam road; to be compared with 

their existing earth roads, rough stone roads and toll pikes. 

~is was the means of creating a demand, at first slow, but 

later insistent, for more of thia class of roads. There were 

of courRe many criticisms of the new type of road, both as to 
~ 

first cost, methods of constructions and maintenance, some of 

which were, a.nd some of which were not,well founded. These 

were however probably no more numerous than those directed 

toward any other new form of endeavor when that endeavor is 

sponsored by the government. It may be noted that the only 

observable effect of this agitation was an increasing demand, 

onthe part of the public, for more appropriations for this 

character of work. 

In answer to this demand succeeding Legislatures con­

tinued and enlarged the appropriations I and finally, in 1908 

the first State Road Law was passed, creating a State Roads 

CommisE?·on of six members, and authorizing a bond issue of 

·5,000,00Q • . ,f9r the construction of a system of State Highways 

connecting the county seats and converging toward Baltimore. 

It is interesting to note that the previous services of the 

members of the Geologica.l Survey wrre appreciated, as three of 

its members were designated by the Act, 0.s members of the Stat 

Roads Commission. The remaining three were made up of the 

Governor and t wo others appointed by him. This Commission 

promptly elected the Chief Engineer of the Geological Survey 

to serve also as their Chief Engineer, thereby in a measure 

combi ni ng the State Aid department and the State Road depart-

ment . . . The Commission immediately took the task of selectin, 

as required by the Act, a system of roads to be improved as 

State Roads . Thel;le roads when finally improved were to be 

maintained solely at t h e expense of the State as a whole. 
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After visiting every County in the State and holding numerous 

hearings of advocates of various roads, the Commission select­

ed a system ae;gree;ating twelve hundred miles . It may be here 

noted that thi~ exceeded by some six or seven hundred CTiles , , 

the probable number that could be constructed under the bond 

issue provided . This fact witnesses the conviction of the 

members of the Commission that the building of roads by the 

State would not be discontinued at the exhaustion of the ori£­

inal appropriation; v,hich opinion has since been justified. 

The remainder of the year 1908 was occupied chiefJy 

with the survey and the preparation of plans for a number of 

sections of road in every county. One contract was let in 

the fall of that year. In 1909 the actual work of road build 

ing began in earnest . Numerous contracts were let and in 

some cases the Commission undertook work on a force account 

basis . 

The General Assembly of 1910 transferred the road work 

of the Highwa Division. of the State Geological Survey to th 

State Roads Commissiow- This incl.uded all State Aio work as 

well as the construction of State Road Uo.l which was to con­

nect Baltimore and Washington, and whose construction was 

authorized in 1906 and 1908. The membership of the Commissio1 

was also in this year, 1910, increased to seven, the additiona 

member being an appointee of the Governor. The work has been 

continued under the above organization up to the present time. 

An additional appropriation was made by the General Assembly 

in 1912 aggregating $3,000 , 000 . , most of which was however 

designated for application to special roads . As provided 

however in the originel Act the bonds of the first $ 5,000,000. 

were to be issued only $1..,000,000 . a year , making the final 

issue available in the year 1913 . 
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In Montgomery County the work of improving and main­

taining the roads has been for a number of years directly 

under the Board of County Commissioners and until recent years 

no concerted effort has been made to secure a well defined 

system of improved modern ro~ds. It is true that there have 

been spasmodic attempts at stone road construction but with no 

very satisfactory results . As an e , wi le of this may be cite 

the road leading from the County seat to WashingtQn. Some 

twenty yer?.rs ago this road was graded and a macadam surface 

laid upon it . The lack of systematic maintenance hRs result­

ed in reducing what was it that time considered a good road to 

what is now the inferior of many of the existing rough toll 

pikes of the County . TolJ. pikes have been constructed from 

time to time to meet the demand for something better than eart 

roads . In former timns these answered their purpose as we1J 

as c0~1a be expected but through the gradual education of the 

public to expect the roads to be passable and kept so at the 

expense of the County, toll roads have come to be considered 

highly undesirable and in many cases have been acquired by the 

Cbunty, special bond issues being assessed against certain di~ 

tricts to pay the owners . 

This Cbunty first entered upon the construction of th 

recognized r.iodern macadam road in 1905 when it first availed 

itself of the provisions of the State A'id Law to which -previou 

reference has been made . S0ince that time the C(bunty has con-

stantly availed itself of its full al l otment under this Law an 

under the influence thus brought to beRr, has progressed in 

matter of roa.dbuilding . In 1910, followingthe example of 

numerous other Counties in the State and to some extent follow 

ing t h e plan proposed by the Highway Division of the State 

Geological and Economic Survey, R Law was passed by the Genera 
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Asaemb]y providing for the appointment by the C-ommis<ioners 

of a Road Superintendent whose duties and powers will be late 

discussed. Since that time, in response to the g~oving de-

mand for better roads which has developed throue;hout the Stat 

hand-in-hand with the development of the State organization, 

more and more attention and money has been devoted to thifi 

enterprise . Ey an Act of 1912 the General Assemblyfurther 

increased tne efficiecy of the Roa.d Superintendent by enlarg­

ing his powers and it seems probab]e that eventual]y both the 

public a.~1d the Count)' Commissioners will coI!le to realize a.B .in 

many other ~]aces has already been realized, that the ereate~ 

efficiency and aconomy are to be secured by the complete sep~ 

aration of the administration of road affairs from 9oliticaJ 

influences and the entrustment of them,,as with other techni 1 

matters, to those who may give them their coP-._plete time and 

attention unhampered or biased by _political considerations. 

Administration 

In the following discussion the Administration, Finan ~ 

ing, Methods and Kinds of construction and maintenance of bot 

State and County roads wil] be considered separately or in 

conjunction as they bear upon each other. 

State Road Administration. 

It may first be well to consider the methods of admin­

istration now in force by the Str-tte Commiasion. 

State Roads . 

The Maryland State noads Commission at present consists 

of seven members, three of whom are mer.-ibers of the Maryland 

Geologic and Economic Survey, one is the Governor and the re~ 

maining three appointees of the Governor for terms of four 

years . The first four serve without compensation other than 

that which they receive in their other capacities. One of th 
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appointed members is designated by the Governor as chairman. 

The Commission maintains its own office force foe cl erica.l 

matters consisting of a secretary, stenoGraphers, bookkeepers, 

etc ., and have a counsel . 

The Chief Engineer is appointed by the Commission for 

a term of four years . The Chief Engineer is in direct con-

trol of all construction, maintenance a~d ~urveys Rubject to 

decision of the Commissi on with reference to matterR of po]ic~ 

location and to some extent, kindR of construction. Under 

the Chief Engineer ~re, the first assistant, second assistant, 

engineer of survey s , ch ief clerk and the vario'1s resident en­

gineers wh o in turn control the minor uni ts of the organizati 

he accompanying diagram, the data for which was furnished by 

Chief Engineer Shirley probably shows the scheme of organiza-

tion better than it could be described . An inspector is 

maintained on each contract ½hile work i~ in progress . 

State Road work in this County iFl at present performe 

entirely outside of any County control. Until October 1912, 

Hontgome?"ry County has been performi ng this work by what was 

termed extraordinary force account under an agreement v.i i th th 

State Road Commission whereby certain changes were made in th 

State specifications where it was deemed advisable by the 

County Road Superintendent , that work being directly under hi 

control . The County simply acted as a contractor without 

compensRtion and in addition furnished the services of their 

Road Superintendent free of charg d . This was done in the 

belief that one familiar with local conditions such as stone, 

grades,etc ., ~ ouJd l essen the cost, improve the quality or 

both by not adherint strictly to specifications, more or less 

standardiz,ed for a number of localities . 

The writer was employed b the County for th ,~ State o 

work of this kind from Septem e rl 910 to October 1 312, assist -
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ing that time on about twe1 ve mi)es, and ii:; of the opinion 

that the County ' s contention is in most cases sound. It is 

a fact however that the reported cost of some roads bui)t 

under thiE method h~s neqr) or quite equaled the estimated 

cost of contract vork, but it is the writer'e opinion, borne 

out the recorded facts, that a fair investi gation of the records 

showing the quality and quantity of locaJ 8tone used TIOulu s 

show amounts far in excess of tilat used by a contractor under 

the square ard basis in force under the State Specifications 

This arran6 ement has at present been arbitrarily ter­

minated by the State Road Cornmissionand is at present the 

subject of contention with them by the County. 

Count Road Administration. 

In Montgomery County the administra tion of road matte s 

is in the hands of the Board of County Commissioners who are 

elected by the whole County for terr11s of four yen.rs. Until 

)910 these Commissioners had both general and direct control 

of all matters re .ating to the location, repair and mainten-

ance of a)l roads. In that year the Genera Assem ly pass-

ed a Law providinc for the appointment by thP. Commissioners 

of a Road Superintendent, and made certain changes in t he cx­

isUng scheme of adniBiAtration, ,,,hich La v was further amend­

ed in 1912 and 1~ now in p errtlon . 

The Road Supe ... ir..tem1Pnt is appointed for a terr.i o-f' f r;. 

years . The Commissioners ma employ such assista1 .. ce for him 

as they deem necer:;sary in the vm.y of inopectors, office or 

field assistants. As yet no definite, perm.anent organiza-

tion has been established, the Superintendent emp)oyin[ such 

assistants as he ma:;,, n eed on ('!~ecial wor , such -ir permanent 

f d Or the construction of oridges. improvement o roa s It is 

the dut· of the Road Superintendent to reco~nend repairs 'l.nd 
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improve~ents to be made and to submit to the Cn:mr1iooioners 

p ans ,9110 esti:rr:ates or euch i:rr:provement . so he OU mit 

c1ny p cl,DG and esti:rr:atee for roRd jmprovement which the Commie 

~ioners ma request of hi:rr: . He a so must review and make 

recommendations on qJJ contracts or conn ruction ,nd ID8,inten 

ance of roads and brid~es, as 1c ] ~s, for tte purch Pe of 

machinery, and the Co:r.unissioners rr,.::i,y not depar ft'orn these re-

commendations except on majority vote o ·hoe oard. .ihen 

such d9pnrture is made a defini~e ren~on ~ust a ~srifned ~or 

if, and the S:'1.me muF; t appP:-i,r in the .r:1j nu tr n of the oar • 

hi8 revision has the effect of r0rtraini~G the ~oqrd from s 

givl~~ contrgP+R for JOJ.itica or other r0aEons , which wou l d 

not be~.r innpecU on in the minutes, which '1r<"' :-it q times 

open 1-o "h. ;1u"". ir.. It is !1. eo uri1 '1.• .. .:' 11 :or t:w Troa.0·1.r ~r 

to paJ '1.DJ bil s :'or road or bridge work un esc approved by 

the Road Superintendent; unless so ordered by a m~jority vote 

of t·'le · oard i,vi th attached reasons or disregardinc the sA.id 

into the V':l. .ue recP.iv~cl for t'.1eir am0'P1to . '.!.'he no~.d Superin-

tendent h8.B t ··1e po,;;et' to snspem1 ,,vark o!l any contrac-t when i.n 

~ver to reviPt at the next meetinc of t~e Board . t i r- d 1ty 

to su~mit a p Rn for maintenn..nce of RJ " 01nty roads ut its 

adorition rests ,j +'l t' c 3o<.l.rd . efore February 1st of each 

yen.r the Road S ;perint@nde 1t ma1::ef n.. report a 1d inv'3•1tory to 

the Board ::incl. n·1ows amo·mts 3.nd coots of wor do:19 i'1 pre­

vious yeare and a so what tools ~nd machinery are on hand. 

he Road Superintendent is requ:ired "by J aw o be a ember o 

a1 Commissionr> for opening roads or or ass11ssinc dQ.i'11::i.6 es 

anl be~efits on any conte~p]ated change or or est~ ie~inc 

ro~d in the case o~ uncert'3.intJ as to its oca jon. 

ro 
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Under the o d method and still to a l ~rge extent the 

Commissioners each have more or esa direct contra of the 

roads inn certain district arbitrari 

and ca} ed a Commissioner's district . 

determined y them 

This consists of 

several e ection districts there being thirteen eJection and 

five Commissioner's districts in U1P. Count . The method J" 

care of the earth roads hA.r be'.:?n or e1,ch Commjn!"lin1er to '1.P­

point a 3.rGe number of rand S'J >ervi,..,;)rG to at end short 

st2etches of road, say two to four mil~s. This supervisor 

11 wor ced II this piece of road once a year expend i ric v:b1 tever 

a.mount of money his Commissioner a1lowed him . I t '-VU "' thwn 

the duty of the CoL'lf:l.issioner to ex8mine tne road to dctcr:r:inP. 

whether t'rie money had bee n rroper ya-pp ied . As he mil nc 

o+' ,·oads in t~1is Count., ie a,Eproximate y nine h1Jndred it may 

e noted what an RmOunt of patronage was thus av~5 ab e for 

_political purposes simfJ} bJ the judicious apportiom.1e11t o 

roads . In addition to this phase of the matter the actu~, 

methods vary 'Ni th each supervisor whi 0 t:i.F.? of the performanc 

of the wor c is mRde to eui t his convenience ra t11er than the 

needs of the road . The writer has frequent y seen eQrth 

roads which have been subj~ct to the winter traffic, a}Jowed 

to take CA.re of +he□se ves unti August , thEir degree of pass 

abilit de ending sole 

,vi th the vit ume of it . 

on the traffic and varyinc direct y 

A that senaon these roads were 11 r~ 

p li red II by one of the numerous :methods in use y the supervi"' 

ors and perfunctorily ins9ected by the Commissioner whose 

actua '.now edge Vias in r:1ar1,y ca.ser inferior to that of the 

~urv:?rvi sor . 

ence of as e 

In the course of ::i. :ew wees under the influ­

of rainy wen.t'-'1.er, common at that season and 

the heavy faJ1 farm traffic the road had regained its former 

condition to remain that way in varyinL degrees of' roughness 

for the ensuing e l even months . 
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This method of the ~dministration of the maintenance 

of earth roads is infortunately in force yet in a majority of 

the districts of the County and it is obvious that the Eoad 

Superintendent can do little to improv'= conditimis while 

handicRpped by it . The reasons or its continuance by the 

Commissioners l'l.re obvious• 

After considerable effort it has been possible this 

year to secure the partial adoption by certain members of the 

Board another method recommended by t ho Road Superintendent. 

This consists of emp oying a supervisor for a whoJe e l ection 

district who will have charge of all earth roads in his dis ­

trict and altDouch appointed by a Commissioner will report to 

the Road Superintendent on a l l wor· done and wil l follow met~e 

ode suggested by him . This, it is expected wil at east 

bring these methods to some degree of uniforr:iity and wi en­

courage good, practical men to take hold of this position and 

devote a l arge proportion of thier tir:ie to it . 

The method of administratjon of State Aid County work 

w~s in conjunction with the Highway Division of the Mary and 

Ge olbgical Surve and n ow with t '1.e State Roads Commission. 

'he Commissione r s adve rtise this work under State Specifica­

tions an~ let it subject to a prov~l of the State Roads Com-

mission. This work is then performed by the con ractor or 

in some cases by the Commissioners by force account under 

supervision of the State Roads Commission, maintained thru an 

inspector constantJy on the job and an engineer inspector who 

makes frequent visits thereto . In such cases the Road 

Superintendent has control for the Commissioners . 

Financing . 

The matter of financing is possibl e the subject ~fas 

much consideration as the actual work i t se f . This is nee-

essarily so , as aJl wore must of course be preceded by some 
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provision for meeting the cost . It is probl'1b ] e that no 

branch of actuaJ construction requires the degree of dip ] omac 

as that of the preJiminary financing thich of course includes 

as the first step, t he passage of proper l aws providing the 

legal methods . 

I n this County the methos of financinc road work may 

be summed as follows: 

1 . General levy on whole county. 

2 . Special district J evies. 

3 . Bond isRues by districts or county. 

4 . Privatesubr-;cri1)tions. 

5. State Aid Law. 

6 . United States Government contributions for experimental 

and po.st roads . 

? . Combinati ..) ns of two or mor·e of ;:,,bove methods . 

8 . Automobile Fund . 

I n addition to these is the Sta-te Road B-e:md j Asue , .he taxes 

for which are levied r-iccording to aflsessment but a.s has been 

mentioned, is on1y applicable by the State Roads Commission 

and as they may direct. 

General Lev:ies . 

The first of the above mentioned methodA, Genera] Lev, 

Js determined when the year y evy is ml'1de in June of each 

year . The Law providPs that aJJ districts be taxed equally 

for an ~mount sufficient to provide a sum suf ficient for: (J) 

~25. per mile for repair of al] earth roads; (2) $1.50 . per mi1 

for repair for all stone roads; (3 )Sufficient to provide a 

bridge funcl for al 1 bricle;es and culverts whd:ch wiJ 1 probably 

needed duri ng the ensuing yeri.r; (4)Amounts necesoary for the 

purchas":l of A.n c onsiderabJ e amount of machinery. ( SmaJ pur 

chases are charged against the construction in question.) 

The first t wo are distributed to districts according 
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to their mileage of each kind of road. They may not be dive t~ 

ed from t[lese districts ror any purpose wha.tevP-r. Neither 

may th.,.Jy be used for any other purpose than i,hat for which 

ied, except upon certific~tion by the Road Superintendent, th t 

the same a(e not needed for repairs . 
I\ 

The bridge fund if of course used where in the opinio 

of the Com.missioners the need is greatest A,nd its uee is not 

p scribed by aw . 

All money obtained by the County for franchises is 

!'equired to be applied to the general Road Fund . l!'rom time 

to time special general levies are authorized and ordered by 

the General Assambly to apply to special purposes . There i 

also a sur)l'..ls fund which is the repository of al excesses 

of levies for other purposes in the Count . This may under 

certain conditionf; be app ied to permanent improvement, of roa s. 

District Levies . 

The s~coad method, that of special district levies, 

allows the Commissioners to place upon sinflEl districts small 

special levies for one year, the proceeds to be u~ed for per-

manent improvement on1, within their district. The amount 

of this usually does not exceed ten cents on the 3100 . of tax 

able basis . 

By permanent improvement io meant the construction of m 

macadam roads , the grading of roads, the reloc:c:i.tion and openi g 

of roads, or the construction of bridges, the cost of which 

is too arge to br borne entirely by the bridge fund. 

Special Bond lssuas . 

The method of Special Bond Issues i rovideS for the is 

sun.nee of bonds for a term of years for specjal. purposes. 

Unless ordered by the l .egislature these bonQ ·seueo must be 

voted on in the d j strict to which app ied .,1 by •~ ne t4xpaying 
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voters at :i special election which the Commissioners may ca 

Such an election may be ca]led only after the presentation to Ml 

the Commissioners of petitions signed by a sufficient mumber 

of taxpayers to make it evident that such an improvement :i ,. 

generally desired. S'uch bonds ma not be issued except in 

series no~ for a te-rm of more than twenty-five years and levies 

are made on the disti:.-icts effected for a.rnounts sufficient to 

redeem one bond each year . This method provides an equitabJ 

method b~' which progre~sive districts may imrrove their roads 

without encountering opposition of districts composed of a le s 

pr~gressive element . In cases where roads lie in extreme 

portions of districts, thus making the resu]t of an election 

d.ouhtful, but where the road is evidently an impo1·tant one, t e 

G-fln<Jral Assembly provides by special. Act for ea.ch instance fo 

the issuance of bonds without the referendum clause . 

Private Subscriptions. 

7he fourth metbod, that of private subscriptions, 

simply gives the Commissioners power to accept such subscript 

ions and apply them as intended. This, however, is usda]l 

applied in conjunction with one of the other methods, 3.ncl the 

payment of these subscriptions is often made a condition on 

which the other money is to be raised. 

State Aid . 

The fifth mn,thod, State Aid, provides for the distri-

butio. to the counties in run.cunts proportionate to their 

mileage of a sum a.ppropriated annua] l.y by the State for th ,-s 
purpose . This is always on condition that the County applie 

an equal sum and that the construction is, as has been mentio -

ed under supervision of the State Roads Commission. 

United States Government Appropriations. 

The sixth method,is one of speciRl arrangement onJ .y 
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and has lately been applied to about ten miles of road in thi 

county . The United States Office of Public Roads having 

some money to be used for experimental purposes and desiring 

to use some of j_t adjacent to Washington 13.rranged with t he 

County to appropriate certain amounts approximating twenty­

five per cent of t h e cost while they would furnish the re­

mainder for certq, i 11 roads leading out of Washington . Under 

this arrang ement the United States 11a.s comp lete control of 

construction and maintains the roads for a period of ten ye~r. 

The seventh method, that of combination , is described 

by its name . 

Automobile Fund . 

The ei~h th method providen for the dist r ibution t o t h 

c ounties of such proportion of the net revenue from automobil 

licenses as the sum of State Roads and State Aid Roads in eacr 

county bears t o the tota.J of the same in the State . The pr -

portional part of this sum applicable to Atate Aid Roads is 

turned over to the Commissioners on certification of Chief 

Engineer of State Road Commissioner to be applied only to 

State Aid Roads under Frn:pervision of the State Roads Comrnissi n. 

Thi s practically includes all methods now in force in 

this Coun t y for financing Roacl I mprovement . Their number 

and va ri ety is evidence of the attention devoted to road 

matters b' law makers and officials. 

Surve sand Plans . 

Preceding practically all contemplated road work a 

survey of some k ind is neca~sary . It may vary from only a 

cursory exaJnination with on] y the roughest measurements, ofte· 

made from maps , to a detailed survey showing exact conditions 

of the contemplated location . The first is often all that s 

needed where the County expects to undertake the work with it w 
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own forces . This method is employed in determining probable 

amounts necessary fot bond issues. However, when a detailed 

estimate is desired or when excavA.tion will be paid for at 

yardage price1;1, a careful survey must be made . 'l'he latter 

method is always followed by the State Rot-=tds Commission which 

maintains an organization fot this purpose. The writer was 

employed on one of their parties for about a year ~nd their 

method is given be]ow . 

The party consists of a chie; instrument man, and two 

rodmen, who are also chainmen . The chief has fu].l charge o 

the party and keeps the main notes in Lhe field. A random 

transit line is run along the old road and to this all topo-

graphy, such as fences, houses, and bridges referenced. 

Stakes are offset at approximate rie;ht angles every hundred 

feet or oftener if the grade breaks in between. These stak s 

are placed at varying distances from the line, the object b e ­

ing to locate them where they will not be disturbed by con-

struction• Transit points are of course accurately referen ed 

and the chaining is continuous between them. Surface meas 

urements are usually taken except on very steep g rades. 

After a portion or the whole of the transit line has been com 

pleted the sa..."Ile party takes cross sections . These are take 

at every stake and every drainage ditch.~ The elevation at 

the top of each stake is secured and the distance from the 

stake ofea.ch rod reading in the section is noted . Bench 

marks are established about every quarter of a mile.0• A lin 

of check levels is always run afterwards, checking on each 

bench. Either true or assumed elevations are used and 

should check to one-tenth of a foot for about every three mils. 

Relocations are sometimes made by the party at this time if 

the need is apparent . 
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The pla.n1 profiJe and cross sections are then plott d n 

the office from the notes thus obtained and a preliminary 

location made on the plan . This is made up into bJueprints 

and given to an engeneer inspector who g oes over the road and 

with aid of the preliminary plans recorru--nends any changes to­

gether with dimensions for all culverts and bridg es. The 

Final estimates and grade sheets are t hen made up. On g rad 

sheets grade points are indieated as distances out from, and 

above or below the ori&;inal stakes wnich c;uide the location o 

the road by the inspector or superintendent. In case any 

considerable number of stakes are missing a party is sent out 

to reset them. Final sections are taken exactly as origina . 

sections and determine amounts of grading that has been done . 

The speed of a party of four under average conditions 

is about one mile, of finished work per day, including tran-

sit line, cross sections and check levels. The Highway 

Division of the Geologic~l Survey originally furnished t he 

counties plans for roads at the lump sum of $ 50 . per ~ile. 

The cost of course varies with the character of the country 

but $5 0 . per mile is usually considered low for completed pla s 

and estimates . 

Methods of Construction. 

The present methods of construction of all public 

roads in this county come under four heads as follows: 

1 . CountyWork . 

2 . State Aid Work. 

5 . State \Vork . 

4 . United Bta tes Government Worlc. 

County Work . 

County work may be considered as including all road 
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or bridge construction which is not specif i cally inc l uded 

under one of the other th!!ee heads . 

Construction of this class is done by contract, force 

account, or a combination of both methods . Work in excess 

of $500 . coat 

l f , in opinion 

is required by law to be advertised for bide . 
C CJ m >'r,11ss / 4J11("'rS 
of~~n1 or Road Superintendent these bids 

/'\ 

are too high they may reject all of them and perform the work 

by force account, that is, purchasing materialsand tools,and 

having supe rindiendence of labor and tearn.s . Work let oy con 

tract under County specific::itions may be grading, macadam, 

bridges , etc / Grading when let by contract is paid for 

either at so much per cubic yard of excavation determined by 

cross sections or is p::iid for at cost plus percentage. 

The former method has the advantage of securing definite 

amount costs but it necessitates the making of careful survey 

and in the case of light fills and intermittent side work on 

shoulders does not always present ~ccurately a statement of w 

work done . For this reason contractors are apt to bid high 

on a yardage basis for such work. 

The nethod of cost plus a percentage has the advantag 

of eliminating detailed surveys and uncertainty as to 9.1--nounts 

and the resulting in high yardage prices . I t , however, pre-

sents t:he serious disadvantage of providing the unscrupulous 

contractor an incentive to increase the cost of work both by 

slowness and quantity of work. This of course necessitates 

the constant maintenance of an inspector and timekeeper on th 

job, and e.11en then a contractor may pad his pay-rolls in ways 

which it is hard for the timekeeper to detect. 'rhe writer 

has been employed for several months o,n a job of this kind 

and has had some opportunity to observe work of this class. 



--18--

Macadam construction when let by the county by con­

tract is usually paid for at a fixed price per ton or per 

cubic yard of stone del.ivered, placed and rolled into a finis -

ed surface . When foreign stone is used original freight bil s 

are accepted to determine weights . If the price is per cubi 

yard,, the weight of a cubic yard is determined by weighing a 

struck load in a dump wagon . If local stone is crushed and 

used the County maintains scales and a weigher to determine 

amounts . Both of the above me ·~hods have the grea~ ad van tag 

of presenting an accurate statement of exac ... i:i,r.10unt s of stone 

used and are not dependant orl the vigilance of an inspector 

to see that the proper depth is m::,,inti:lined as in the case 9ay 

ment is made per sqruare yard of surface. Percentage work is 

sometimes resorted to on stone contracts where stone is dis­

tributed in small quantities at varyine distances from the rod 

In such cases the stone is often not crushed and scales could 

not be conveniently located to weigh it. Bituminous surfa.c 

ing is usually paid for at a fixed price per square yard. 

Bridge work when done by con tract ia let sometimes by 

lump sum, sometimes at a price per cubic: yard for masonry plu 

a lump sum for iron work, and sometimes as in the case of con 

crete stru cture, the price per cubic yard covers everything i -

eluding excavation. All contracts allow excavation below a 

specified depth to be paid for on a force account basls as 

extra work . In the case of a number of concrete arch bridge 

the price per cubic yard of concrete has included backfilling 

over the arch after completion. 

County work is often performed strictly as forc e 

account without the employment of a contractor. All of the 

above classes of work are so performed when it is deemed advi -

able. The County then purchases all equipment and mater ial, 
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hiriug foremen and labor thru the Road Superintendent. Smal 

jobs that would not warrant a contractor g ivi nt:; reasonable bis 

are usually handled in this way. 

Combinations of contract and force account are frequen -

ly employed . In these eases the mai.n work may be contracted 

and special parts be arranged on a force account basis or vie, 

versa. On one road over which the writer now has charge thi 

method is employed . The work was let to a contractor to be 

paid for as follows: 

Grading, shouldering, sub-grading , ditching, and culverts, at 

fifteen per cent. 

~uarrying, hauling , :placing and breaking by hand the first 

cours~c~st plus fifteen percent . All rolling of fills and 

first course to be done by County . 

Second and third courses of macadam to be delivered, spread 

and rolled to a finish at i l.9? per ton . 

Concrete at $7 . 50 per cubic yard. 

Several bridges on t n is work were put in by County force ac­

count, contractor having no percentage profit on tnem . 

The reason for doing t he excavation by percentag e work was, 

that it was of such uneven distribution and such variable ha:1 s 

being largely shoulder work , that the contractor was unaple t 

submit a satisfactory price on it . The first couroe of ma ca am 

was composed of boul er quartz obtained adjacent to the road 

at numerous places,/ This was given free to the County for u e 

but the contractor would probably have had to pay f or it. T' e 

cost of this in estimated quantities was a.bout ~1.75 per ton 

for first two miles, completed to the present time . 
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State Aid .~ork. 

State Aid Work is contrac t ed aior in any of the fore­

going ways but in practical.ly all cases the Sia t a Road Com­

mission ma intains an inspector t:) insure work conforming to 

their specifications. The usual method for this dlass of 

work in the past has been a fixed price per square yard for 

finished macadam of a specified depth, it being the duty of 

t he inspector to see that that depth was maintained . This 

has probably been productive of more bad results in t h is coun y 

for this class of viork than any other method. The prevailin 

low salaries paid by the st~te for inspectors ~ade it imposs ­

ible for them to secu:rrn experienced men 1:1ho were unapproach-

able by t he contractor . The writer knows of instances wher 

mac ad an of 1 ess t h an tir:o-thirds specified depth has been ac-

cepted by t hi s means. The remedy 1~ obviously to remove the 

temptation or to secure a hiL,her c rade of inspectors but so 

far the efforts of the State Chi ef Engineer to convince the 

Commission that money spent in efficient inspector ' s salaries 

i~ money well spent, seem to have been unavailing. The ?on-

nn.ge method 1which seems to be the other solution/ is now comi n 

into use . 

Grading is usually paid for per cubic ya.rd of excRva 

tion determined by cross s e ctions made by State Office . 

Culverts h ave a fixed price varying with size. Concrete i~ 

paid for per cubic yard. F orce account State Aid work is c ~ 

ducted similarlyto t e County Force account , either by t r1e Co njy 

or a contractor . In the latter case the contractor of course 

~ets a percentage profit. 

State Road Work . 

State Road ~ork has been handled by one of the method 

of State Aid Wo r k or by what is known by the State Road Com-
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mie::sionas extraordinary force ac c ount. The writer was emplo~ 

ed by the County for the State on extrzordinary force account 

of this kind for over two years and it may be well to describ 

this more fully . As mentioned b ll!'fore this agreement ·,as mad 

with the County by the State Roads Commission at t he request 

of the former i n tne belief that more and better roads could 

be constructed from the County ' s allotment of State funds if 

thru the means of local knowledge, unessential grading and re 

finemen t s were not adhered to and :i.n the local available ston 

was used. The "~xtraordinarY " feature of this force account 

' work was that the County au thorities thru the J r Road Superin 

tendent were given carte blanc to build the road according to 

their own ideas regardless of the State Roads Comrnisrlion ' s 

Specifications 1 with the :ollowdmg:l imitations :(1) the macadam 

should be fourteen feet wide : ( 2 ) it should be eight inche s 

thick after rolling(.3)the roa.dway was to be twe nty-four feet 

wide on fills J twe nty-two feet in cuts, a.nd~ no g ra.de should 

exceed eight per cent . Practica11y the same arrangement was 

also made with a menber of the State Road Commission itself 

who was from this County and who undertook to bui1d a section 

of road under his own personal supervision. 

In order to carry on this work in this way the State 

Road Commission purcha.sed for use of the County but out of t r1 s 

County 's allotment of State Funds a complete equipment for 

roadbuilding purposes which had the capacity of turning out 

about six miles of work in the v;orkinc season from April 1 5th 

to De cember 15th. This consisted of four ten-ton rollers, 

four '!later wagons, two complete one hundred and fifty tons 

crushing outfit ,i th engines, thirteen dump wagons, two road 

machines, seve r al wheel and drag scre,pers and various tools 

totaling during t r.e two years of operations an expenditure of 

about ~30,000. Teams were either h ired locally or from a 

hauling contractor and sometimes the hauling of stone was 
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subcontracted at a yardage price. Quarries were opened whe 

available and contiguous to the road to b e built and during 

the winter months as well. as durinfu the working season these 

were operated, to supply stone for the contemplated work. 

When quarr jes were not availa.ble stone was obtained from boul 
.S f he 

ers and fie.lti v:rhi ch were found on adjacent farms. In most 
,<. 

cases stone was contributed free by the owners as they realiz 

ed that by so doing they were not merely putting money in a 

coctractor 1 s pocket but increasin~ the mileage possibl.e from 

the State's allotment, in addition to the advantage ga ined by 

having the farm clen.red. The crushing plRnts were entirely 

portable and were moved from time to time as t h e haul to and 

from the crushers became too lomg. 

All stone used •as wei~hed, . first, in9rder to pay for 

its hauling, second, in order to present to the State Road 

Commission an accurate statement of exact aimounts used. By 

this means it was proved on one job of which the Writer had 
hunclrreuf 

charge that the County had put on the road forty - two/\ tons of 

stone per mile against four thousand tons required by aGree~e 

r.ient with the State Roads Commission, e,nd three thousand 

tons usually used by contractors for a fourteen feet, eight 

inch road paid for by a square yard price. 

The quality of stone used for surfacing was in mos t L 

cases far superior by actual test to the 1.i.mestone commonly 

used hy contractors . Limestone not occurring in this county 

the stone used for the surface course was s ome variety of g 

gneiss or in one case the common boulder traprock . Being 

harder than limestone, this stone required a corresponding in 

crease of rolli ng for a smooth water bound macadam vihich was 

approximately from two to four times the amount usually n ee-

essary. The corresponding increase in leng th of wear was 

believed to justify this increased cost . The depth of stone 
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was varied somewhat to sui t the char acter of the soi l and in 

at least one case an existing old pike was used as subgrade, 

sufficient first course onl.y being used to bring it up to the 

pr oper shape for the p l acing of t he second or surface course . 

In the above case quartz was used t h ruout, the proper bound 

being secured by scatteri ng small amounts of clay over the 

stone . 

Grading was largely eliminated/ only so much being don 

as was absolutely necessary to secure proper drainage, togeth 

er with the reduction of grades exceeding eight per centJ and 

t he remova l of sharp irregularities . No method of securing 

tn e exact amounts of grading were avai l able to t he County ex­

cept thru the St ate Roads Commission ' s cross secti ons which 

are not accessible at prese n t t ime to Coun t y authorities. 

I n all cases , howeve r , it is kno¥m that a reduction in quan­

tities was secured without unsie;ht l y final appearances and 

with practically no diminution of the uti l ity of the finished 

road . I n most cases t he alignment of the old road wa1:1 a.dher 

ed to, but where relocations were obviously desirable and 

necessary t hey were made . 

I n addition to t he aboveadvantag es, considerab l e ad ­

ditional benefit was d eri v ed by t he l ocalities affected by th 

distribution of a l arge p r oportion of t he cost of constructio1 

in the immediate community in the form of team and labor hire 

which benefjt woulct not have been so apparent had a c ontracto 

forces be e n employed . The f i nal cost of roads by th i s metho 

has ranged from 88, 000. t o ~11 ,000 . per mile which in view of h 

thr results , n e thod s anJ c las s of const r uct ion the County doe 

not deem excessive . In cases where t h is ru:i:lOunt could have e 

been equalled or lessened by contract work , i t is thought tha I 

the quantities and qualities of the stone woul d not have been 

the equal of those u sed . 
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United States Government Wo:rk. 

The fourth of the genera] methods of constructionin th 

County is that of work done by the United States Government. 

There is in the County one road which is sttict]y a Governmen 

road and which a]tho it runs thru the County is not 

under the County's contra]. This iR what is known aA the 

Conduit Road, built over the conduit narryi~g Washington's wa er 

sujp] from the Great Falls of the Potomac to t he city's rese -

voirs . This road follows the river and ~as built and 18 mai -

tained b the United States Government on a strip of ]and two 

hundred feet wide along the Potomac · river which is a govern -

ment reservation and not State or C~unty property . 

however, open for the public use . 

It iR, 

Of late years the United States Office of Public Roads 

h~s been conducting experiments with roadbuildinG and materia s . 

and in a deaire to secure the conditionn of a heavy traveled 

country ro.td c]ose at hand, have entered into severa] agreeme ts 
I 

with the Count ·· for the construction and maintenance of certa n 

roads JeRding into ~ashington . In a]], they now hR..ve under 

their charge about ten miles of road which are now beinF pave 

wilh materials of aJJ kinds varyirig from bricl~ to wat~r- ,aund 

rn::i.cadnm . An accurate record of cont of construction, main-

tenance, and e spec ia.11 y of Lhe 1 if e of each cJ a.se of r:i.a teri q] 

will be kept on all these, as their agreenent is to r:i.aintain 

for ten years Lhe roads thus constructed. Al] of theae road· 

are subjected to extremely heavy automobile and hauling traff'c 

and undJubted]y wi11 form va] uabJ e object lessons to 

of roads . Such experimenta] work wil] evident1y be the mean 

of determini ng the ro.qd materia] of the futuee. This County 

h~s been fortunate in having been selected for such work and 

wi J] thus secure the construction of about ten r,ii 1 es of exce 1 .ent 

roads at a totaJ outlay not exceeding $20,000. 
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A third method of Governmental work is about to be tr ed 

here this year . The Postmaster General has the dist r ibution~ 

of a sum of money appropriated for Postroade . This State ' s 

share is $ 10,000 . , to be applied to a Post Road in a County 

which will agree to contribute $ 20,000 . more. So far n o , 

other County has complied with t 1is) Ym ile t hi s County has off -

ed to do so . It sem.msprobaple that this amoun t will t h ere-

fore soon be available; which work will be done in conjunction 

with the United States Office of Roads . 

This completes a brief sketc h of U1e me Lnods employed 

in IJontgomery County in securine; better roads and while the 

total mileage constructed each year is not more than Rn aver­

age of twenty miles wh ich is a comparatively small percenta£e 

of the total nineteen hundred miles in the County, yet t h is a 

aver~ge is constantly on the increase . When it is noted 

t h at ten years ago the average mileage of t h is kind of road 

per year was not more than one, the percentag e of increase is 

encourag i ng even t h oug h the totals are not . 

Kinds of Construction . 

Before taking up the subject of t h e kinds of road a 

few general principles regulating t h is selection will be re-

viewed . Th e traffic over a road both class and amount is of 
to 

course, next /\ ' financing the prime consideration in deter-

mining whether the road in question ought to be good or bad . 

I f t h e traffic is sufficiently lart;e, either in number or toz,. 

nage t h e users will eventually demand improvement . of some so't . 

As a community increases in ,,agricultura1 or other weal th the 

traffic over its roads invariably increases. If this in-

cr@ace is in tonnage t he users of t h e road Roon see their nee 
0 1 (,} ,_I 

whose surface is little affected by t h e seaoons or t h e weathe 
/\ 

If on the other hand the traffic consists lar ge l y of numerous 
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light vehicles the demand is the same. 

the incentives are those of p]easure. 

In the first case 

The advent of the automobile has crPatly increased the 

latter class of travelers and the sensi 'Liveness of this rnachin 

to grades and weather conditions has probably given greater 

impetus to the eood roads movement than any other single cause . 

In fa.ct ao active have the a1,1tomobile owners been in the:::w 

matters that in many places farmers have opposed the mover.ient 

on the ground that the automobilist was the one who deriven t e 

greatest benefit, not realizing at first the large proportion 

of benefit reaped by themselves. Farmers being proverbial] 

conservative where large expenditures are concerned , did not 

realize the twofold benefit which the received in their in­

creased ease of communicEi.tion and at the same time the auto­

matic rise in the value of real estate lying adjacent to im-

proved hie;:hways . This attitude has however invariRbly chan -

cd with the continual construction of improved ro~ds in any 

community. 

In selecting a road whd::ch,vill fuJ fil the conditions 

mentioned, earth .roads are at once eliminated, ovJing to their 

sensitiveness, in this climate, to the action of frost and 

moisture . Some hard form of metaling must be adopted wheth r 

it be stone, gravel, shell, brick,or concrete . The location 

and amount of traffic will determine the width of the metalin 

and its depth . 

It is universal ly observed that 

and sometimes in a very short period or 

a road wiJ 1 always, 
be J"u ,4/ ·ec /-

t i~e to an increase o 
I\ 

traffic ::3.fter its improvement . ThiR snould always be borne 

in mind in the determination of its proportions. Probably 

no road in even outlying country districts should have less tan 

ten feet of metal~d width nor less than a depth of Rix inche 

after completion . 
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From this minimum variations may be made to the wid th of city 

streets, say thirty to fifty feet and a depth of twelve inche . 

This depth is rarely considered neceosary, since the introdac 

tion of the modern macadam roa.d, except in the case of telfor 

construction. When an eight inch or a ten inch depth of s 

stone or grave l becomes too light sone more rigid form of bas 

such as concrete is usually uu opted. Amaca.dam road where th 

traffic is heavy enough to justify a double track ~ill rarely 

outside of towns require a width of more than eighteen feet 

or a depth of more than eight inches after rolling. This 

depth is, however, varied to suit the foundation and in marsh 

places,even on outlying roads ten or sometimes twelve inches 

may be required for short stretches. 

The automobile has also had another effect on road co -

struction which is, the destruction of~ road by removal as 

dust of its fine particles. The steel treaded vehicles 

grind the surface to a powder while the swiftly moving motor 

vehicles with rubber tires remove tnis fror:i. t h e surface.1 expos­

ing the stone more rA.pidly than otherwise and also disturbing 

the remaining surface by th.F? tractive effort of a wheel de­

eigned to grip the surface instead of merely to roll over it s 

in the caee of animal-drawn vehicles. This effect hae rapid 

ly turned the attention of roadbuilaers to some nechanical 

means of binding the stone toget~ar. For tnis means numerous 
I 

bituminous or asphRJtic binders have been used, ~ertain 

deli-:J. 'WPcent substances whose value lay i n there 1:1.bility to re 

tain moisture and thlis prevent the formation of dust, have a J s 

been used. Ahothe~ altho minor cause that has giEen the dus 

preventive agents an impetus, is the objectionable and unhealt -

ful results of dusty roads. Concrete and brick have lately 

been advanced as e solution to this problem, they having also 

additional advantQge of long life and reduced cost of mainten-

ance . No fixed rules can be sajd to have be Pn establiHhed 
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for the selection of any one of these methods, the subject 

being yet so Jargely in an experimental sta[;e that a lJ method 

have many advocates . There are now in use and in construe -

tion in thifl Count;:/ eeveraJ varieties of, bi tuminousJy bound 
e.nd 

roads, one concrete tof!dt'I a short stretch of brick road. 

It can only be said that present indications are that the 

future road will be a dustleoa one of some kind. 

The subject of grades on an improved road iE aJso 

Jargely regul.ated by traffic but en~ineers differ widely as 

to what maximun should be adopted . The subject of ruling 

grades on a highwa is much the s~me as on 9, railroad with t 

exception of course that on the former they are a lways much 

higher . his County rarely ~lJows a grade on~ macedRm ro 

to exceed eight per cent . When it does exceed that amount 

it is onJy on a mcbnor road and in the case where the cost of 

lowering it would practically prohibit construction. It i 

considered difficult for a horse t o ~eep a footing on 4 grad 

in excess of eight per cent in winter . The subject of the 

~conomical grade line on lower grades is more one of appear-

ance than efficiency . The pract~ce here is to avoid sharp 

irregulari tico in a road except '~!hen by so doing, it ma.y be 

necessary to needJessly disturb exiqting good foundation. 

arth Roads. 

In proceeding more to the details of kinde of roads, 

eRrth roads wiJJ be tre~+,ed first. As it has been noted 
PC Ylr;anen 

that eRrth roads in this climate cannot be considered we may 
. ~ 

say that the construction of earth roads ceases with the 

clearing .and grading of them . After that the probJems be-

come those of maintenance . In opening a new road the usua 

width proscribea here is thirty feet between fence lines. 

There are some roads now existing in this county whose surveis 
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call for sixty and sixty- six eet but t 1ese are very o1d rond 

This is dnnecesaaril • wide as in no cases are they ever grade 

or a traveled way maintained at such a width . Consequent] 

,a large amount of land is Jeft on the sides of these ro11dr­

which is waste so far as agricu tural purj oses are concer~ed 

and in addition t .is wj d th ent ::i.i J s upon adjoining property 

ho ders much labor to kee thejr fence jnes c e:i.r. A roa.d 

of thirt,.i· feet width is wide eno1J,:::h to accor.unod:ite the averag 

craded roadway of twent ·-four feet in a 1 cases except where 

cut or fi 1 exceedinc three feet is nececsary . n such case-

ropert 
\ 

crerises 

owners usua y make no objection to the necessR.:ry in 

of with to ta e t~e s ope . The c earin of a road 

way of thirty eet width thru tirr ercd country a.nd removing 

stumps usuaJl · costs from $800 . to t2 0 . per mi e. In 

rng,n.,r case"' on opening a new ro8.d the ft1 l '"-irlth has not been 

cleared and stumps are often simpl y cut off close to the grou 

and allowed to remain, a practice v;hich is to be dep ] ored and 

whose onl y excuse is to □ave undc on a ro:.d which at 1:he tiie.e 

of o:r;iening in unimportant . Except in rare ca,se s very itt e 

gr::1,ding has been done on earth roads unti] irrmedir-i.te y precee­

inc mac~rtnmizing . 

Conunon Stone Roads . 

There are in this County a considerA.b e nur.1ber of 

atone roads v;l:ich cou d 11.ard , be tern:cd macedam, which have 

been stoned at various times, either by adj~ce~t owrers or ~ 

to com~)r>nieG forv.1ed for the .9urp0Re . ,,, th d ~ fo1Jo:wed _ e me o / 1r ot 

cnscs ~~s hPP~ +o cnvPr the road Ti h out much preJi~in~r) 

ur.ua r ,-. 

-f' r, r ., .., l·o erc:1bl../ smooth surf~cc and us "'1 lJ some e3rth from 

d 
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:Eo ,-•o ini_. v"flB don8 ut 

T 1e re Rn tin 

d ~ } d v ut 11" J t~P 0 11e ,".d-roa was cL course ver:T rouc 1 "l'l me 1:;n ,10. _, ,, 

,,,,., n.ttention was e;iven to the conditio.1 or si1ape of t'-le ro8,d­

bed Before p acing thP sto11f> tlnd dr::=tinRf.:e '"flR not much consid-

~nusun, condition of roqdJPd . ruch of + e worl: J,1 S'Jch ro;;1o 

was civen ~~ee of chnrce bJ property owners . Consequent :,' 

unfavorab] e corap'lrison of t"le cost of t::1eoe roads •:i 11. r,odern 

macadAm h~s een the resu t. In naking ~uch co~parison r~re 

JJ hRs the free work een considered nor h~s the fact,t~A,t the 

cost of labor and tenj·11 hq,s been j ncrAn.sed abo>.lt seventy- i "" 

i)er ce;1t in t:ielast twenty-five Je,,rR1 been taken into account. 

\li th none of these a 10 1uance'"' it is co;nn10n to have the cost of 

~uch roads 11ut at \~00QO pcr mi e w~ich is evident -, miG eadin.:_~. 

A COfilJarison is then □ade between this cost and that of ~ 

smooth macadrun road . 

Unijou ted .y to :W l ronds hi:i.ve 1ad R. mission but they are 

at oresent growinc into dis ~vor in this County . 

p~rtly to t"leir rouch e sss of construe ion as compare with 

trnve inc ihJic top~ taxes rat~e~ than to. for the up ·eep . 

Alt~o the receipts of toll co□p~ni~s have been suf icient to 

just if t''le payment of dididends on their capital, it eems 

evident that the average recei.:.Jt from a to · rond i~ country 

districts wou .d never be sufficient at nrevai ing r~ten to maj 

t'-lin n, road of the type now demanded rrnd n 7 so .._)::t di·1idends. 

Conse, uen t y to meet tl'le demands for abo i shment , the County 

has bought severa toll roads at a price usua y und _ 1 ,, :"i r t 
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cost. 

The State J oFtde Conmission is a so aC!tuirinc various 

to 1 roads t'1..ruout the State \•1henevi:.n the form a part of con-

tem ated State oads . These roads have in some cases been 

reconstructed, the methodfo lowed being as fol. owe: If the 

stone in the top course were not too . arge to prevent,the sur­

face was loosened by spiking with a ro ler or scarifyinc ~it~ 

a scnrifier. Where old water b ·reaks or other causes hnd f 

formed sharJ breaY!3 in grade, the were removed . 

drainRge such aa culverts and bridges were c~nstructed. The 

lJosened surface was then crowned wit~ rakes or shovels, ro~le 

and a top course of two inch ?tone spread and roJ ed in place. 

he depth of thls course varied from two to six inches de9ending 

on the remalninc depth of old stone. This was t~en covered 

with ocreenings under t"inch and rolled in the usual way for 

macadam roR.d s . Of course if aJJ of the original pike had been 

removed in the process of grading a first course of two to 

three inch stone was oupp ied. The surfacine of roads of this 

charA.cter for a v,id th not more than fourteen feet C:3.n usual y 

be accomplished for from ~3000 . to $5000. oer mi le. 

In some instances, as on oneCli}rhich t"r1e writer W8.sem­

pl oyed, afirst course of large stone was used to crown up the 

old ro::ld. The top of this was then broken by hand to t~rec 

inches and the surface course applied . Thelarge stone was 

obtained locally from piles and boulders and t~e average cost 

$1 . 75 per cubic yard in place . The objection to applying 

stone without first oosening the old pike is that unless con 

siderable depth, say six inches,is used a bond in not secured. 

It, also , usually takes so lCh more stone to shape up 11 road 

in this way that the expense of scarif ing is more than equa -

ed . 
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Another obstacle encountered 1 is t'1e building of s11ou d rs 

to secure width of roadw~y. This is usuaJ1y J arge aG all 

material used must be borrow e xcavation and the quantity is 

sometimes excessiv-e owing to t'he narrow roadbed of o d roads. 

A portion of the State Road on which t~ewriter w~o emp OJed 

vhich was built in this wq b 1 levi ing up an old pike with 

crushed flint . The run of crusher above¼ inch was used. T e 

wid t, . was f ourtecn feet wh j ch was _pl aced on an o1 d pike barely 

sixteen feet wide including ehou d~ro . It was necess~ry in 

order t-'.) conform to the speci ied width to construct shoulders 
one 

on slde of the road an average of four feet wide at top and 
.A 

from two t~ five high for about a mile. Practica1Jy a .l 

material for shoulders was borrow . This road cost about ~800 . 

per mile which coat would probably not have been exceeded if h 

tne old road had been plowed and graded to t}1e re qui red width 

and ::i.lLno the foundation may not have been quite so good it 

would :probably .ave been arnple with t he use of the same quan­

tit of stone . 

acadarn I oad s . 

I.lodern macadam roads ma be divided into two classes, 

water-bo~nd, and those in which some bituminous , aspha tic or 

other foreitn binder is employed to hold t~e stone in place. 

The former have up until the present comprised a large propor 

tion of all roads built in this Ktate and County . Methods 

vary somewhat but in [eneral may be out .i 1ed as fol owa: 

The subject of gradint is usual l y the first considere , 

as practically all classes of roads require some graa·ng befo e 

permanent i mprovement. As has been stRted the practice in hi8 

vicinit is not to allow grades on such a road to exceed eigh 

1)erce 11 t except where unavoidable. Considerab e difference 

of opiruion exists as to the desiY9.bi ity of reducinc lo wer 

grades where the object iR one of Appearances only. The 
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location of a road where clone to a city or not will largeJy 

govern the determination of this . Considerable adveroe crit 

icism has been made of the State kid RoRds on this point. 

Other than eJ iminating sharp breaks and extreI:1.eJy svi.ort strem es 

of grades higher than t~ose adjoining, tho writer con~idero th 

reduction of grades lower than eight percent unnecessary, say 

on country roado. 

Some consider that a minimum of one per cent should be 

held for purpose of drainage . This, however;/ appears a.nnece se 

ary as gutter grades need not conform absolutely to the centre 

1 L1e and a"' a 1 macadam roa.d s are crowned from side t :) Cf'ntre 

a 1one;i tudins,l minimum see:.:i.s a superfluous refine:r:ient where th 

gutters can be so l~wered as to supply the required f~ l. 

In certain very marshy places drains of tile or broken 

Ptone under the macadam may be necessary but the writer has 

never personaJly encountered on construction work 1places where 

thi e vi.•l'ts unavo idab e . 

After the grading is competed and rol ed and qJJ cul­

verts J:tnd under drains 11 .9.ced what is known as the subgrade is 

prepared , This consists of a trench of the width and depth 

and shape of the finished road . It may be cut by hBnd or wi 

the plow and road machine, as the writer has found cheaper and 

more convenient . I n the latter method two or three furrows 

are run along the outer edge of the aubgrade. M This is then 

~ t.,.sJ- c r1 out v1nrd b a road mach i 11e • The depth is made suffi -

ient for the first course and then the material pushed out wil 

be sufficient for the shoulders of the second course. Some 

hand work will be necessary to properly 1 ine and srnoo th e1i s 

grade . The formation of holes in it should be avoided as 

they form a place for collecting ~ater in addition torequiring 

stone to fill them. In hollows it may be necessary to !ur-

hi sh subgrade drainage by cutting small, transverse ditches 
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from the bottom thru the shoulder to the gutter . These are 

filled ~ith broken stone and are of great V4lue in preventing 

softenine; of the bed before t he stone has been tl-ioroughly rol -

ed . These also are of some value after t h e road is finished. 

For at least twelve hours after a hard rain water will drain 

thru these p l.ind ditches from under the stone . 

The first course consists of stone ove r tv,o inches 

and under four cal ed No . l's . This is either S)read direc -

ly from specially constructed wagons or dumped in '-he subgrA.d 

and spread by shove a or 8pecial stone rakes . Blocks are 

us~ally used to indicate the thickness . These are taken out 

after spreading. Some specifications require stone dumped 

upon boards and spread from them by shovels, the object being 

to avoid the hard spots formed under a load dum cd directly 

on the subgrade . The writer considers this unnecessnry if 

care is taken in use of the other met~ods. The first cours is 

rolled until no creeping is observed. The second course of 

atone over¾ inch and under two inches,6a . ed No . 2 1 s . ~ is the 
st~ne 

spread similarly to the first. ~his is rolled until t ~ is 

firmly keyed. The dust under 4 inch is then spread prefe~~ 

ably from piles on the side or from a cart . The surface is 

covered with dust which is then rolled s] ightly and sprink ed 

thorouehly after which it is rolled thoroughly. As stone 

appear during rolling they should be covered with more dust 

and rolling continued from side to centre until a thorough 

bond is secured. 

The time required for this will vary cmnsiderab y 

with the character of stone used . Soft limestone will cemen 

qtd eke st while trap will re qui re most rolling. Rolling is 

alwn.ys begun P,,e 
continued from each side to the 0 shoulders and 

lh~ 
/\, 

centre '/\ rolller •:tlways beins on one side or the other of the 

crown. This varies from inch to one inch to the foot in 
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nifferent specifications. 

In some cases, as in flint, it may be necessary to 

spread 1=1, .ayer of clay over the firAt and second courses in 

order to secure a bond. This is, howeYer, alw~ys thin, say 

not more than} inch to l inch. The writer was employed on 

one road built entirely of flint, In this wa~ clay being used 

over each course1 the last application was rolled several time 

and then covered with a flint dust to a depth sufficient to 

keep the clay from stickire to the rol .er wheels after being 

sprinkled . l~ile this road did not present quite as smooth 

a eurface on completion as roads built entirely of stone of 

other kind, the surface was very satisfactory. 

Local stone has been con siderably used in this vicin 

it , several different kinds being av~ilable. The use of 

local stone, however, reqnires an outlay for crushing machine 

and for a short stretch of road this is usually considerable. 

I n addition to this it is often found expensive to quarry, co. -

lect and crueh stone unless a ledge suitable for a quarry is 

avR-ilable . Consequent .y it is often found cheap~r to buy 
st-one 

foreigmAwhere the haul from the railroad is not too long. 

In the eastern section of this State where no stone 

appears loaally and freight rates on ston~ are prohibitive 

shells are often used in much the same manner as stone. Ro.q,& 

of this character are subject to wear at much greater rate 

than stome and in r-tddi tion are extremely du.sty in dry weather· 

Gravel has aJso been used with good results for construction 

of roads where it is easily procured . 

The item of sprinkling water-bound roads is usually 

a considerable one and es9ecia]ly so in the cases where aver 

hard rock requiring much ro ling is used . The sprinkling is 

usually accomplished by special sprinkling wagons, and requir e 
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from four to ei~ht horses constantly at work. On one piece 

of road vrhere t h e speed was about -} miles amonth and the stone 

was hard boulder trap four rollers required two four-horse 

water wagons almost constantly during June and July . Water 

was supplied to a tank by a gasoline plmlp and drawn from the r e 

into t h e wagons . It will be seen therefore, that furnishing 

the necessary amount of wat e r for water- bound macadam often 

amounts to quite an item and often furnishes an additiona l 

arg ument for use of some mechanical binder. 

iti..tminously bound macadam, including also asphalt 

has t h e g reat advantage of being dustless. This under con-

ditions of motor traffic means longer life. Automobiles 

have done much to popularize t h ie class of roads . Their 

construction is usually by one o~ three methods: mixing , pen­

etration, or simply a carpet on a water-bound road . The 

first is the most expensive and probably the most efficient. 

The latter is simply a dust preventative . The first method 

consists of mixing the second course stone sometimes hot, 

and sometimes cold with the binding material hot in a mixer, 

and spreading this in a layer on the road . This is then 
co 1/F r e <I' 

rolled, covered with a paint coat and then with crusher screen 
/\ 

ings from which the dust has been extracted, and the whole 

rolled until soJid . 
lni-//20✓ 

The penetrs:.ttion/'lconsists in applying t h e pot binder to 

the second cours e which is then covered as above and rolled. 

In either case the amount of rolling is greatly diminished 

over water binding . The se methods usually cost from ten per 

cent to twenty- five pe r cen t mo r e than 1.1Vater- bound macadam . 

The tar carpet is simply applied to water- bound macadam whose 

surface has been previously swept free from dust . A coatin 

of screenings or fine gravel is also applied over t ~is tar . 

his method has become rat~er popular on account of its low 
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first cos t which is from $600. t o $1 000. per mile/ ~ One ap­

plication is effective for from two to four years. The usua 

8.Illount specified is½ to one gallon per square yard . 

Bridges and Culverts. 

The construction of cul.verts and bridges is a subject 

which occupies much of a road engineer ' s attention. Small 

culverts may be either of wood, tile, corrugated iron, cast i 

or concrete. This County has now practically abandoned t t1e 

struction of all wooden and tile culverts on account of their 

short life . 

Next in point of cost comes corrugated iron which has 

cheapness and lightness to recommendi t. Its life is at pre 

sent undetermined as it has been on the market but a few year. 

However, it seems evident that it is superior to either wood 

or tile. 

Cast iron is 6 eneraJly considered nextin durability, 

but its cost is more and thecost of hauling and placing much 

greater. All pipe culverts should be provided with headwall 

either of concrete or rubble masonry and on all improved road 

the County is doing this . 

Concrete of course makes ideal material for all cul­

verts ei t her large or small and is coming into use larc ely he 

but especial ly for sma.ll arches and bridges of slab or box 

form• For the larger bridges a number of concrete arches 

have been used recently altho the great majority of al l bridges 

in the County are of s t eel with wooden f l oors . The present 

practice is to require a.11 steel bridged to be constructed 

with a conc re t e f ~oor. The writer has constructed several 

concrete s l ab bridges up to fifteen feet epan• Abo.ve this 

span either steel or~concrete arch ls used . Paving is usuall 

continued over bridges thus constructed altho occasional l y a 
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troweled wearing surface has been required . 

1 ain tenance . 

Earth Roads . 

The subject of maintenance of all classes of roads is 

one which attracts much attention . As previously noted most 

problems relating to earth roads are thoae of maintenance. 

The road machine an split-log drag are the instruments which 

lead to good earth roads . To properly develope the use of these 

machines the writer believes some system of district supervis rs 

is necessary t .1us establishing what is really a patrol system, 

which is now so much in vogue in States ans f oregh cout1tries, 

having good roads system. The old method of numerous super-

visors has resulted in no unifcbrmity of method and consequent 

lack of results . The split - log drag has not yet been gener 

ly introduced but efforts a.re being made to have t h e district 

oupervisors now appointed use them and demonstrate their effect-

iveness. If an earth road is crowned once or twice 13.. year 

with a road machine and dragged after eachrain the idea.J con-

dition for that kind of road is obtained. In addition to 

this the side drains and culverts dhould be kept free and ope 

The practice so often followed of scraping sod and ].eaves to 

t:-i.e centre of the road should always be discouraged as such 

material on decomposition keeps the bed loose and open. 

Mac::tda:in Roads . 

The maintenance of a macadam road varies greatly in cost 

with the traffic . Holes should be repaired as soon as they 

appA4r and it is even more important that side drains and cul­

verts should be kept open on this class of roads than on eart 

roadsl , The patrol system best secures these results . One 

man with a horse and cFtrt should be able to care for from six 
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to twelve miles of macadrun roads until such time as resurfaci g 

is necessary . To some extent patrol system is followed her . 

The sum of $150. per mile is allowed here for macadam and sto e 

roads which should be sufficient for ordinary repairs . 

The proper care and maintenance of all roads ie equal 

ly important with the selection and construction of improved 

roads, as the road has not yet been invented whivh once built 

will maintain itself . If t ~ is problem is neglected it is 

invariably seen that in a snort while results of the original 

expenditures will have entirely disappeared anu the roads wil , 

practically require reconstruction. In this matter engineer 

and officials would do well to profit by t h e experience of 

foreign cou~tries where the subject of road construction is 

not a new one . As the majority of all roads in these counties 

are improved, attention has been direct~d more to subjedts of 

maintenance for sor, e years and hi gh] y improved methods and or 

ganizations for t h is important branch of the work ha.-e resulte • 

Consequently it may be said that the sooner our at tention has 

a people is directed to problems of maint enance , the sooner 

our improved system of highways will become a permanen t insti . ~·:.. 

tionJ 



Statement of Professional Work. 

June 1908 - June 1913 

September 1908 to August 1909. 

Employed by the Maryland State Roads Commission ::i.s 

rodman. 

Work: Preliminary and final surveys of about one 

hundred and fifty miles of roads. Mso some 

office work in connection with the plans for 

the same. 

ay 1910 to September 1910. 

Employed intermittently by the Commissioners of 

I.1ontgomery County as engineer and foreman. 

Work: The construction of several sma 1 bridges. 

September 1910 to April 1912. 

Employed as foreman on roa.d construction by the Com­

mi seioners of Montgomery County. 

Work: General charge of concrete work ~nd later of 

macadam construction on portions of the State Road 

built by the County. 

eight miles. 

April 1912 to June 1913. 

Assisted on approximately 

Employed aa Superintendent of eonstruction on road 

work by the- Commissioners of Montgomery County. 

Work: April 1912 to October 1912. In charge of all 

the County's forces and machinery on the construction 

of a section of three miles of the State ftoad under 

the directjon of the County Ro~d Superintendent. 

October 1912 to June 1913. In charge for the 

County,under the Road Superintendent, of various road 

and bridge work. Also preparation of designs and 
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estimates for road and bridge work. 

Respectfully, 

To The Faculty of the School of Applied Science 

Washington and Lee University, 

Lexington, vireinia. 
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