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HI GHW Y l&Lil~TElT .l [CE 

IMTRODUCTION 

The systema tic mai ntenance of county ro ads 

only has been d iscussed, hovvever the genercl prin

cipals end methods outlined are applica ble to city 

streets in many re s pects. 

The discussion ha s been outlined and classi

fied so that the methods peculia r to each type of 

surf ace are sepa.r2ted. The problems of maintenance, 

ho,rever , a re often simil2,., r i n which c --- ses references 

have been made to other sections of the subject. 

The t esting of materials used h as not been 

discussed at length as t h is pha se of Highway Engineer

ing is more clos ely a llied to construction work. In 

maintenance the materials used are those tha t a.re 

most easily obt ained loc a.lly together with certe,in 

standardized manuf actured products. 

Prelimine..ry to the discussion of maintenance 

of the v ~rious types of surfaces a short description 

of the method or construction ha s been given. This 

ha s been done to better bring out why certain maintenance 

operations are carried out and are necess~ry. 
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The cost of the various opera tions have 

not been gone into a s this item is ever changing 

with l abor conditions and materi ai prices. Estimates 

of today would not hold for work of a like chara cter 

the next year. 
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I MAI1~ENlillCE DEF HTED 

The ma intenance of high ways is genereily 

looked upon a s t h e upkeep of t he travelled surface 

of the ro adw·y. It sh ould include the g eneral care 

that is necessary to keep in conditior the ditches, 

drains a nd other deta ils tha t g o to ma ke the complete 

highway. 

As soon a s a road is constructed an d sub-

,i ected to tr a.ff ic it begins to we ar away from the 

a ction of elements and t h e terrific impacts deliv·ered 

by r c.p idly moving wheels. Ma int enance alone c ennot 

hold indefinitely the surface against t h ese influences 

but by systematic vmrk the lif e of the roa d can b~ 

prolonged c.=.:,:n<i the f ull usef ulnes s of the original 

investment rea1ized. The i mportant fe ature of the 

work is t o k eep a t all times the surface in ~ smooth 

tr c1,vela.ble condition. 

Pavements of every t ype require me,intenance. 

In m ... ,ny cases, i f cra ck or small break is patched 

in time no further r epa irs may be needed f or a con

s i de r able period, while, if patch ing is neglected it 

may le ad to t h e disintergr tion of t h e rh ole pavement. 



Ah phazard way or patching and trea ting h i ghways is 

more expensive in t h e long run than a method of 

systematic upkeep . "Eternal maintenance is t h e price 

of g ood roads • 11 A permanent roc .. d is an ide a.l tha t 

v.ill never be a tt ained, but a ro ad ma,y be so V: ell 

maintoined that it will ·ive 2 long and usef ul service. 

l - ORGAHIZATION 

To properly execute m~intenance work there 

must be ~n organization t hat is flexible enough to 

meet any condition tha t may arise from naturrd causes, 

such as heavy rain or snow storms. Also traffic 

conditions change very r2,pidly a t times and will ce,use 

unusual damages. On the other b and the organization 

should be so 1.'ell defined and limited tha t the responsi

bility for any neglect of duty will f all directly on 

the person responsible. 

For a State System of Roads, a ~ intenance 

Engineer, reporting to a, Chief :Engineer and Highway 

Commission, should be made res ponsible for the develop

ment of the work in the f ield. The State should be 

' divided into districts in which a District Engineer 

has charg e of t he det ails of the work and the organi-
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zation necessary to a ccomplish it. 

A - Pa trol Maintenance 

Tl e ideal system of mainta ining h i gh 'rays 

would be to have t h em divided into sections of such 

length tha.t one person could look after and keep his 

s ection in repair. This is knovm a s 0 J?a trol M-=i. inte-

nance• and is extensively and successfully used 

throughout the United States. The patrolman in cha rge 

of a section must be supplied with the necess ary 

mater ials a nd tools. On hard surfaced ro ads the 

patch material s must be stocked a t convenient inter

vals along the ro ad. The work and duties of t _e patrol

ma .. n will be discus.sed under t he v ariou s tyJ>es of 

surfa ces tha t a re maintained. by this method . 

B - Go.ng Mainternmce 

There is often work on highways that is too 

he avy f or patrolman t 8 h2,ndle. Under such circum-

stences gangs are organized to put tle road once more 

in shap e to be taken care of by the patrol meth od. 

Such work is usuelly kno,~ as resurfacing or recon

ditioning and is usually of short dur a tion. A gang 

usually consists of . capable f oremc.n and enough men 
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e..nd equipment to do the work eff icientl y and. rapidly. 

The f oreman is responsible to his superiors for the 

'Na.y in which a nd the EL~ ount of work accomplished . The 

equipn.ient methods and materials used by the gangs ·will 

be d iscussed further on in the subject. 

C - Centralized Maintenance 

Conditions are often such that a considerable 

mileage of hard surfa ced highways r adia te in different 

directions f rom a village or city. In such c as es it 

is often economical to operate a small well equipped 

gang to \vork out over several highways ten (10) miles 

or more . The method, in reality, combines patrol a nd 

gang me.intenance and h as adv ant ages in economy, however , 

the defects and breaks do not receive attention as 

promptly as by the patrol system. Larger failures in 

the pavements c en be repa ired. vrhere t h ey could not be 

re_l a ced by a patrolman working a lone. For ordinary 

repairs it is not necessc:.ry to stock m.._..terials clang the 

highw~ys a s they can be hauled out f rom headquarters 

on the s ame truck that conveys the equipment and 

laborers to the work. Equipment tha t enables t h e work 

to be done more ef ficiently; and the t s aves l abor costs, 



( 

can be supplied where it would be impossible to 

furnish pa trolmen with such tools. The 12,borers 

c an be kept continu&J. ly a t work even in bc:.d weather 

by repairing the equipment and mixin , materials for 

patch rork. The l aborers receive closer supervision 

t han if they worked on sections of t he r oa d alone 

a s on the p trol system. 

II CLASS IF IC ·~,TION tlID l\J.k ,INTEN · mE 

To better discuss t h e v axious operations 

of ma intene .. nce the ro ads will be clas si i ed a.s follows: 

Ea.rth, broken stone, bituminous, concrete, cobble 

stone, brick, and bridges. The v ar ious types of surfaces 

under· t h ese heads will be discussed separately where 

the maintenance oper a tions required to keep them in 

condition a re not simila r. 

l. - EARTH ROADS 

There is a.. gre ater mileage of earth roads 

in the United States then all other ty1)es combined. 

They may be cla ssified a.s f ollows: Unimproved earth, 

sand-clay, soil, gravel and shale. Their maintenance 

and upkeep is a puzzling problem and r a ther uns atis-
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factory ~t times bec ause in f avorable we a ther they 

.re easily put in excell ent condition a n d carry 

traffic more comf ortably than t he hard surfaced 

ty:pes, hile in b d weather they be·come soft and 

often entirely i mpassable. Ho ever, there a re certa in 

improvements tha t can be made after wh ich by system

at ic ma intenance tra.1fi c ca n be assure d a longer and 

mor e deJ)endable service t r u hout the ear . Vja.t er 

is t he most destructive agency tat must be combatted, 

therefore, the first and most i mportant item to be 

t aken car e of j_ s proper drainage . Drainage rea lly 

h a s ore t o d o wi t11 the st ability o ·· t e e a rth road 

surf~ce than the character O" t e ma teri als used in it. 

The smoothness of the surface is the qua lity t hat is 

most apprecia ted by t.e public and is a lso very 

important. Th e majority of the peo ple are not in

clined to care how or of v1hat c1, ro 2,d in constructed. 

To t hem an ideal ro ad i s on t .1.at ill e.llow th e loa d, 

•.h . .,tever it may be, to be c arr ied r arJ id.ly and smootb.ly. 

Th e idea t hat a n earth r o ., cl co..n be ke t smooth and in 

cond ition for modern traffic by t he uonce a year• 

g ang method a lone is out o·· the question a n d being 
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repair work will not be discussed. This may suffice 

or local roads ana trails but it cannot be relied 

upon for hi ghvvays carrying he avy traffic. 1J ~, in 

highways after having been put in condition ere best 

maintained by the patrol system or a combination of 

gan g and patrol. 

Efficient maintenance of any type of earth 

ror.i,d require s a well bal anced or gEJnization that 

funct i ons well under any condition that may exist. 

The du ties of ea ch i nd ividual s : ould be defined so 

that they will be irec t ly r esp onsible fo r a given 

section of road or a special phase of the work. 

The patrolm~n should not be g iven more 

mileage t han can be covered with t he proper equipment 

t wice in a single working day when necess ary. Under 

ordinary wea ther and ea,rth concii tions a patrolmen 

with a two horse team c,nd road g r ader can easily 

cover a n eight (8) to ten (1.0) mile section, depend

ing somewha t on the traffi c, keeping the surJ.·a .. ce 

smooth and the dra inage in go od shape. He sh ould 

h ave available besides a small road machine, a ro ad 

drag , either steel or wood, a wagon end small tools 
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such a s sh ovels, h oe s , rake s , a x es, etc. Vlhen 

h oles wear in t h e s urfa ce t h ey shoul d be i mmedia tely 

fill ed s o t hat water wi l l not stand. Holes t hat 

reta in wat er s oon b ec o 1e l a r ·er a s t h e ma t eria l 

softens ~hich when churned a bout under traff ic 

c r e ptes a condition t hat soon br eaks dov,rn- cIJ.Y type 

of ea rth ro ... d. \":hen t h e wea t her i s such t hat t h e 

surfa ce does not need smoothing new selec t ed 

mate1·i ls s h oul d b e he,ule d to pl a ces t hat h ave 

become b adly worn or t hat give t r oubl e 11h en wet, 

brush should be cut and oth er d eta i l s looked after. 

In t h i s way the ro a d rec e ives continuous attention 

and the patrolman can be employed by the month or 

year. 

SmGJ.l tr actor patrol outfit s a re coming 

int o r avor ..,nd prove very eff ic i ent. A tractor 

p a trol can cover a sec t ion f rom f ifteen (15) to 

t wenty (20) miles. The tractor sh oul d be equipped 

with either r ubber tires or a tra ck l ayer ~tt~ch

ment, depending on the road t ype, so tha t tl1e surface 

will not b e b rok en loose under the tr active f or ces. 

A road ma ch ine bla de atta chmen t or smal.1 r oad gr ader 
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should be paxt oi the equipment a s v ell as a tra iler 

and three-w y drag a nd the necess ary small tools. 

It has so far proved more eff icient to h ~ve two men 

with an outfit of t h is charc>.cter, however, vith more 

modern equiJ;>ment t h is is not al ways necess ~ry. The 

duties are the same as with the horse equipped 

patrol. 

In ddition to p, trol maintenance it is 

often necessa ry to use .gangs for resurfa cing , 

scarifying a nd reshaping t h e roads. Under heavy 

traff ic some earth roads wear away a,t the r ate of 

two ( 2) to four ( 4) inches in a year. l1he traffic 

loosens the materi a l and the wind and r a ins c arry 

it off t h e road,ay. There has been no surfa ce 

binder manufactured to prevent thi s wear except for 

gravel surf t:,_ces. This will be discussed later. 

A well or ganized and equi1;>ped gc-.n g should 

have an experienced f oreman , t wenty (20) to thirty 

(30) men, a camping outfit, a five (5) or ten (10) 

ton tra ck l ayer tractor and l B"r ge sca r if iex road 

gr ader, a smal l tractor and small grader, six (6) 

to t -elve (1.2) t wo(2) ton trucks fo1~ hauling ma-
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terial long d istances, and_ several teams with 

wagons. Before new materi a l is applied t h e old 

surfac e s h oul d be broken u p and the ro ad-bed flatten

ed. '!'his g ives t h e new ma terial e, cha.nee to adhere 

to the old su rf a ce a n d produce a more unifonn p iece 

of vmrk. GreRt car e s h ould be t ak en not to have 

too much crmvn. A curved crown with a drop of three

quttrters ( 3/4) or an inch to the foot has prov·ed most 

s atisfactory. Higher crovms than this force traffic 

to follow the same track s t b ereby making tra~el 

dis a.gree e,ble and causes the r oad to wear unevenly. 

lfothing but the best gre.de of surfa cing ma teri e,l 

should -be used even though it has to be hauled for 

long dista nces. The f orem8n should have good judg

ment in the selection of materials and then be able 

to line up his f orces so tha t it can be handled to 

t h e best a dve.ntage. Trucks or teams should be timed 

and spa ced properly so tha t they will not bunch on 

the roa d or a t the loading point. The lo ading is 

usu 2J.ly done by hand l a bor, however, improved 

loa ding device s hBve come on the market tha t should 

grea tly r educe the cost provided there is enough work 
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to kee p them continuously in us e. The mate ·ial is 

dumped i n the center of he r o .dwcy and s pr ead by 

han d or by road graders. It is ... h en k e t well 

m ch ined or dr vgge d unt il it s et tle s and b ecomes 

firm. Af ter· the first r a in new mat erial wil l cu t 

through but Vil en put b ck i n c one.Li t ion seldom g ives 

fur t h e r tr ouble. 

1hen an earth road becomes rough bu t still 

h s a f a ir amount o ' s urfa cing mater ia.l on it the 

r idi ng qu ali t ies c an of te n b e i m1)r ov ec. b.., ri -- p ing 

it u p or by sc ari fying a n d reshap ing it. Some ma teri

al becomes s an dy and d e ad on t op iJihich i sca rified 

d mi x e d wi th o the r ma t er i als a lree,dy i n .+C e roads 

g ive c onsi derable se1 vice often better t han new 

ma te_-. i a l. J ork of t h i n n a ture can bes t b e carried 

on v ith l a r g e tra c k l ayer tra ctor a n d scar i ier 

ro .d gr ader follo red by a sm~ll t ractor an d g r a der ~ 

to re sh ap e t he surface. Only a few l a borers besides 

the mtl.chine opera tor s e.re necess a ry. 

Snow removal. is a very important phase of 

mainten2Jn ce and should un d er no c ondit i on s b e neg 

lected. Tw·o obj eats ,re obt--,ined by r emoving snow in 
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SNOW PLO ATTACIDJENT ON CRAWIJ:i;R TRACTOR 
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tha t tra.ffic i C! ellov1i ed to proceed ~n d t h e ro a dway 

is cleared O .t very d e tructive agency. This work 

requj_res otl er help bes id_ es the regula,r maint ena nce 

org"'Jiizc.tion and sh ould be wel l outlined "nd 

systemo.tized befor e the '\Tinter sea son. Patrolmen 

and regul a r employees s l ould be g iven authority to 

hire a dditional l a bor , teams nd such equipment tha t 

is not alre dy i n their possession. 

The A framed plo rith an openin~ or twelve 

(12) to fourteen (14) feet a nd sides t welve (12) 

to eighteen (18) inches high shoul?- be started s 

soon --.s t he snov: h a s fallen to a deptb of two ( 2) 

inches . This will 2llow traf ic to proceed and the 

snow , .,ill not become .i:acked. As soon as the snow 

stop s fallin · an d before it h s t ime to reeze it 

should be pushed enti rely off the ro a dway into the 

ditches by rod ma chines . The plow can be pulled 

by horses or pus h ed by tra ctors or trucks. Other 

improved equipment built over t he sane principle 

as the .bove described plov· is often used but snows 

not over a foot deep c en be very e asily h andled by 
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home made plows. 

The same meth od of snow remova l may be 

employed on ell types n d clc sses of high'lJ ays. 

A - Unimproved earth ro ads 

Unimproved earth ro ds or tra ils thc.,t have 

been allowed to ex i s t fo r yea r s without m intenance 

demand a spec i e.l trea,tment before thev ca n be ef

fectively m--.int c:,ined .. Thi s s ec i ~l trea tment is 

properly called ttconditioning1t bec ~use it is not rea l 

gr ading wor n or c ~n it be correctly termed s ma inte

na .. :nce. The aim in condi tionin c· an e .rth roc.d is 

to wi den it and provide suitable drainag e after vrh ich 

it c-m be m int...,.ined and kept smooth by the p ..... trol 

system. It is attemp~ed to move only enough material 

longitudin lly t o cover u p cross-dra ins t hat are 

installed as the work progresses. Naturally a, con

ditioned roa d does not presen t "inishea rolling gra,des 

and regula r curves but by th roper m~m i _ul ~tion of 

the equipment the a lignment a nd g r ade can be put in a 
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PART OF SAllE TRAIL AFTER A LARGE OUTFIT HAD 
PUT IT I N CONDI TION FOR PATROL MAINTENANCE. 
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fair sho,pe allowing tre,ffic to proceed with consider

e,ble ease and safety . The road,~,2~y from back of 

ditches should b e twenty two to twenty six feet wide _ 

The ditches should not be deeper than one foot to 

eighteen inches below the center of the road . The 

roadbed should have a curved crovm of not more than 

one inch to the foot . men completed the vrork should 

present an uniform appearance . 

The equipment necess e,ry for such Vierk should 

be a large track layer tractor and blade grader , a 

sraaller tractor and blade grader , plows , wagons , a 

su:pply truck and a, camping outf it : ith enough small 

tools to supply e.s many laborers a s a.r e necessary to 

give the work good progress . A small air compressor 

outf it f or drilling racks is also very essential . For 

efficient work it is important that the a.bove equip

ment be kept busy and well lined up at a.11 times . If 

there are obstructions such as rocks and large stumps 

they shoul d be removed well ahead of t he large tractor 

and machine . The l a rge road machine is guided into 

the b anks with the blade set at an acute longitudinal 

2ngle with the end next to the bank slightly elevated . 
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In this vray the old ditch, if any, is filled and the 

material is worked to the center of the roadway . 

~nough cuts are made to get the proper width . By 

working back under the banks the material is ce,ved 

off and shifted into position . Small trees are under

mined by the machine and thrown aside . By the time 

the proper width is obtained the cross - section of the 

road is usually flat . Several cuts are then made to 

form the ditches after which the big machines are 

moved to another section . Sections about two (2) mi les 

in length are worked to prevent loss of time in turn

ing . 

The rough and heavy work having been done 

by the large machines the small tractor and machine 

follows up to shape up the material and g ive it the 

proper cross - section . This outfit is kept busy going 

over the road filling up depressions and cutting off 

high places for a week or t wo after the l a rge outfit 

has passed . The road is then in condition for patrol 

maintenance provided there is no local surfacing 

material available . However , i · there is such me.terial 

as soil , sand, gravel, shale or slag available the 
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cross-section is left nea rly flat and t he cro~n is 

built up out of t e sur·· a c i ng . The s u!:·f c,c ing is done 

c... S soon ci t er a s possible i n t ne s ,n e mann er a s 

resurfa cin _ work tha t ha s been previously described . 

Ther e are many miles of ro ads , hov.rever , tha.t 

cannot be sur f a c ed bee ,use of t e l a ck of a better 

ma teri al l oca lly. ~here the na tur~l m terial is s and 

t he ro au i f ke:p t r a ther f l a t will remain in better 

c ondition th i f rounded u:9 . The mater i al i f shifted 

slightly, ca using traff ic rut s or l a ne s to change 

position, sometimes hel p to make travel easier. A 

very small 211101.mt of clay c-1ddec to a s and road ill 

make it much f irmer. '11he cl a "' s ould be tho_ ou ·hly 

1 ixed with -- e s and by harrowing . Sand roads usuQlly 

g ive better service i fi the wi nter t han dur i ng t h e dry 

surmner m.ont ... s . Cl a.y roads tha t Ccinnot b e surfa ced 

wi l l n -wt ur ally bec ome slick af t er r a ins and a re a pt 

to break down under traf 0 ic in the winter . If they 

can be ke p t per.~.' ectly smoo th and rnl l dr a in ed t~ ey 

Hi l l tnnd considerabl e abus e 'rom traff ic. Both s and 

~d cl ay ro ads Y1 i tho t surfa cin,q· m ,terials sh ould be 

dr agged as of ten as necess c ry to keep t he: .. smo oth. 
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Should t h e surfa ce dry out be f ore it is smoothed u 

I 

t he bl a de g r ader i 3 t he best equipment t o put it ba CA 

into condition, however, ·i ~ i t c ~n be worked on before 

it is ary t e r ag is better as it has r or of a 

puddling action and h a s a t endency to make the surface 

vm,ter proo • Snow r emova, l is ver~~ i m_ ortant and should 

under no conditions be neglected . 

B- Sand-clay roads 

Sand-clay roa ds as t..vie n a.:n e i1 plies are 

conotructed by mi xing sand and cl&.y to gether. 1J.1he 

corre .t pro11o _"tion o-- 11e t wo materi als is r a ther 

indefinite a nd d e- ends l a rgely on the char cter of 

the materia l s used but it is g enerally a cce ted that 

bout one-third (1/3) the quantity of cl cy to t wo

thirds (2/3) sa nd riiake s tx e best mixture. It is very 

important t a t t e t- o materi a ls be t h or ou.0·hly mixed . 

The surface when irst constructed is usually a bout 

ten (10) inche s tic~ anr if kept rroperly dragged and 

me ch ined r emain s s mooth. \', _en it bec omes wor n so that 

the surface is not smoot~ a nd shows sins or oreaking 

up , sc rif yin , re i x ing nd s ap in 1 re of ten very 

hel f ul . r;:hen small sections br eal t hrou g-· t h e y can be 
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patched UJ by adding t h- materi~l nat is l a ck ing in 

t h mi x ture . Ca re shoula b ex ercised in selecting 

ma te r i a ls . Sharp coarse sand and pure cl ay g ive t h e 

best re sults • .... a t r o l main t e na~1 c e i s g eneral 1 y s a t is -

f~ctory on t h is type of ro ad bu t care Its t be used 

in us i ng t he blade grader because too mucl material 

may be pul led loose . The clay from t e loose mi xture 

soon lea ch es out l eavin 0 a sur pl u s of s and on the 

surfa c e . This sand i f al lowed t o :remain h olds .1 oist 

ure in vvet 77eather and is cu t to soften the mixtur e 

bene~th, besides mak ing travel d is greeaole in dry 

wea ther . The dra,q is mo_~e f ool proof i n the hands of 

t he averag e patrolman, ho vever , a t times bla de wor k 

i'"" necessary . Dragging does mo st good when the surfa c e 

is s t i ll quite wet . 

Uhen he surface in long sections oecomes 

so th i n ar~d ve _.k t hat i t breaks dovm under tra· ·:t ic 

resur.L a c i ng is necess·ury . I n resurfa cing it is c;,lvmys 

b e s t t o brea _ up t e old surfa c e a n, v i x it,:~ tl e 

n e17 liater i al a dded . ,;.hen ne~ 1 r:.1a.teri2,l is add ed a 

turn plo 1 shou d be used to bring up ma teri a l from 

the roadbed t o f' orn t h e new r1i x ture . Tho:rough mi:cing 
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INTO THE SURFACE OF A SAND-CLAY ROAD . 



is v ery n ece ss ,ry and -,,,- il e t h s urf 2-ce i s · on o. in · 

unde r t r af f i c it s 1 oul d be clo sely ~ tched t o keep 

it in pr oner shape . T-_(: bondi n g Ii ay be r a t her slo·w 

in dry :rn L,,t her but '"11e mo isture c ol l ect ed by 

cap ill a r y a ttra cti on an d f ron t h e a t ao s phe r e i 

u sually en ough to cau s e t . e mixtur e to bec ome f irm. 

Th e correct time t o r esurfa ce is i n t he ea r l y spring 

be cause tra'f i c is usually less inter~erred r ith then 

t ha n any other t i med r i n , tle y ea r . 

Snow removal is extremel y i mp or t ant be c ause 

t he exces s moisture c omb j_ned ri t h f rost ,c t ion h 0 s a 

very softenin~ effect on s and- cla y . 

C - Soil roads 

Soil roads a re s o n .qmed be cause of t he f ct 

t h e. t t h e s ur f a c ing ma t eri a.l is u sua ly tak en ·rom t h e 

surf ce o i' djoinin _· l and s . So i l , i ::f i t c onta ins small 

particl es of s tone , h a s a wea rinc quality thu-t mak es 

it part i c·1l ar ly de s irable a s a roa d surr a ce , i n t h a t 

it b nds to ge t- ... er a nd doec.• no . b e e me pl a st i c unless 

t h e we2,t h er i s unusual l y sever e . Soil s u itabl e ,:•or 

r oad s u rfacing i s u sua l ly fo t .. nd in sections wher e there 

i s gr an i t e a nd w s undoubtedly f or med byte ro c e s s 
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of disintegration t h roua · erposure t o .ir a nd w~ter 

wh ic 1 carried auay the cl .y a nd left only t1 e granula r 

particles wh ic still r t a in enoug1 b on ding ma teri als 

t~ cause t~e. to adhere to eac oth er under tra 'fic . 

Other soils with co rse p~rti c l es of s a nd , chert or 

flint are ~t times ound but are not as abundan t ~s 

t he ones found on the Piedmont and Co asta l Plains. 

On n i l l sides where c onsi derabl e erosion 

h vs taken ~1 a ce t he s i l is usually scarce . 

Roads suI'f a ced ·~, ith tl::is e. ter ial are not 

main t ained unlike sand- cl ay exce it i n r plc.Jcing rnrn 

out ma terials , the orig ina l mat e r i a l thB, t is i n the 

roa dbed is no t mixed i:.Ji t_1 :., ·1e nevi . Soil unlike s _.nd 

or cla y does n ot occur in pits or pockets ~nd being 

found on t; e surfa ce is ea sily plowe cna lo aded on 

w .e ons or trucks . Only the oest gr ade of soil s h oul d 

be use r even i it i s necessa r .. .,· to h L .. ul it a cons i der-

, ble d ist2,nce . 1 s long a,s there is . t h ick ness of 

four ( 4) to six ( 6) incLes on the roadv1 y it ca n be 

k e pt smooth and in shap e i f pro erl y dr agged and 

ma chined when damp . At this t h ickness it is a-.J t to g o 

into l)Ot holes under heavy traff ic , h o r1ev er , an d if 



conditions a re suc}" that t he road c annot b e resur-

f a ced , scar ify inc; is often hel pful but care s l ould 

be tak en not to brine:- up a rni :c i ~ i too much of the 

under ly inf ma terial . 1, ' e a k p l a ce s tha t occur can 

b e pat ched it- new s il but care nust be t u~r en not 

to mak e the new pa tch es t oo h i gh . I f too h i ,;h , a 

hole teach end oft e patc 1 may form . Long 

cont inued dry weat r is hard on soi l ro~d s a n if 

t he tra:f ·· ic is h e avy a n d rap id rythemic corrugations 

may form . These corrugations ar e ~rob ably due t o 

the i 1 pact delivered fr o . t he rapid.l , moving wheels 

on tDe g r a nula ted materi a l t hat s. i fts its p os ition 

and f or1 s sma ll ridge vr i th a corresp ondinc de:pres.-

sion . There is no remedy ..:or t h is in dry we a ther 

but t he situa tion c an be relievea whe n t h e road 1)e

come s d amp by macl: in ing and dragg ing . 

D - Gr avel ro2,ds • 

Gr avel is usua _ly defined a s being a mixture 

of fragment s of stone th ,t h a ve been de:p os i ted ·by 

1.vater or glacial .ction . To be sui ta-b l e r·or ro d 

surfa cing purposes t h e particle s s oul d v ry in si z e 

f rom sand to 1-1/2 inches and be i n sucl pro:portions 

to for1. , uniform :mixture . The fragment s should be 
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h r d 2nd toEg so t.c .!. a t t h ey iJl.'ill not be eas ily g_ oun d 

t o dust und er tr ,ff ic . 

Grc,vel occurs i n ban ,,.s o r bed s i n t e Co .. ,St ,:...,l 

lFin near t ... e e a s t ern oord er of the Pi edmont F'l .teau 

and in v a rious other reg i on s such a s sect ion s W.i. e r e 

t he .. :e h av e b een g l a cier s . Strea. g ravel is a ls o very 

s a tisf c tory for s urfacing . 

\_/hen the sub - b ., se of a ro a dway is cla y , 

s a nd g r avel i s preferabl e a n d 1hil e it t akes it 

sometime to bond under traffi c it f inally bec omes 

f h-- anc1 tough . On a Sc,nd sub - bas e g r 2,vel with 

small amount o clc,y is es irabl e . Ho rev er , the ide al 

cond itions c,re sel dom met , but i · t ,.L e ma t erial is 

closely vatc e d cJ.1 ~ n ixed a good rod sur · uce in 

obtained . 

The m .intenanc e o · t .1.e surf'u-ce i s handled 

very muc ... t he s a ... e a s .ny other t r )e of e a rth ro a d . 

lfuch ining an draggin.o· is ne c es s ry a n d even t hen in 

dry v eather the ryt emic corrug a tions occur . Th ese 

are mor e pronoun ced in s and g r avel s t h a n h o e t c .. t 

.a ve a clay f iller . Machinin -:;- L en damp h el :9s to 

rid t h ss r.1. a ce 01 t.1 i s roughnes s . \/here av ,.., ila b l e 
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if 2, thin course of sm2l1 clea n p ea gravel , i f left 

on the surf a ce , is ver y hel pful in p reventing 1 e ar . 

This , however , d o es interfere somev~at with auto 

mobile tra.fr ic but in some Sta tes is muc used . 

Bituminous binders re extens ively used 

c_,nd h ve proved fairly s a tisfactory , n ot only o,s a 

dust 1 2,ye ... but ,i en the :pro )er mate- i a ls a re used 

the road will pre s ent a good smooth wea ring surfnce . 

On c e the s u rface is tre .ted i n t i s wa y it i s ne c es 

sary to handle the :aaint en ... .,n ce mu c1 in the s 2.me ray 

th~t ma.c a d m is kep t in c ondit ion. Ca re shoula be 

use d in m~ in~ successive bituminous tre tents a s 

too much of t h is n-.::. ter i a l on t... sur :•a ce 1ill push 

a n d r o11 und er traffi c . Th i s is oeca11 se t he gr avel 

base i granul r a nd n o t a bsolutely stable yielding 

to traffic imp c:~ct s . Should this occur it is neces 

sary to r i p U I) the surfac e a nd res _ap e it 1-'robabl y 

adding mo ·' e bitumen and cl ea,n sand or __:r avel to ca u s e 

it to b~nc togethe r aga in . 

Sul 1)hi te l iquor , whi ch is a by- produ c t from 

p ap er n ills , is used and gives relief from dust · ·or 

one season. Tl e s1.:.rf a ce hc:. S a tendency , h 01Yever , to 
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APPLYING CALCIUM CHLORIDE TO AN EARTH ROAD 



brec-.k into s mall ot hole s b t a fter a r .in t hese C cJn 

be f illed by dr agg inf" or ma. c ... i n i n :-r , bu t will b r ea out 

.gain •'Ji t h t ·1e nex t dry rna t er . It i s cl i .. e d by 

t he pr oducers t 1...e" t suc c es s ive t rea tme n t s v:i t h t h i s 

ma teri c~l will prod uce a surfa ce h a,t -ril l g ive entire 

s a tisfa ction . 

Calcium Chlori d e is used very s u ccessful ly 

a s a aus t 1 yer but it does not produ ce a bond in 

t he sur f a ce ex c e_Jt throug1
1 r oisture . ...1he chemic c. l 

will cir ,w enou gh moistur e -·~· r orn t ...... e "."' t mos phere d r i ng 

t he n i r:•·ht to rne p t e s r ... 2.ce d amp o.urinf:; day . 

About four ( 4 ) pounds to t he square yar d a :plied t wi c e 

du ... inc t J.e summer s eason prevent s the very obj ection 

abl e a us t rom rising fro the ro a dway . Roa ds tre a ted 

Y! i th t h i s m L, t er i 1 must b e k e - t s o o t _ t ' e s ~~n e a s if 

it_ d no t been used . 

E - Sha le ro--:ds 

Sh ~le i ~ i t con t a ins consi d er~bl e grit or 

s and me,- es a f ,i r surf .~cin r·· _ or cla y ro a ds . T.1.owever , 

to g i v e t ,. e best service i t mus t be a rd G,nd t ou
0

h 

so that it 1 ,ill not b rea : dovm vf .1. en wet and f orm into 

dus t under tra ff' ic . S ales i n mountL.inous sections 



SAME RO.AD AFTER IT HAS 
WORN SMOOTH UNDER TRAFFIC 

SHAPING A SHALE ROAD 



usually oc cur i n banks an d i f clo sel y compact ed 

must be drilled and s h ot out. Such trea t ment usu

ally breqks it into p r ticles smal l enough f or 

putting on the st.rf ce where trc=i .. ff ic will soon bond 

it to gether. 

The surf a ce is ma i nt c: .. ined by machining 

and dr~ gging and by the add i t ion of more shale in 

pl .. ce s t ha t br e qk d o rn. 

2 .. Broken Stone Ro ads 

Broken stone r oa ds are t h ose t h" t a.re 

built by f irst putting down b ase of 1 r g e stone 

a nd a top of smaller s to ne to f orm. the vrearin 

surf ace. The surfa ces may be classified a s 

follows: Loose ma c c:Lda.in , W!:! ter bound maca d am , t ar 

bound mac ad am and bituminou s mac adam. The genera l 

term "maca dam" is used t o design ate such t ype s of 

surf a ce an d was named after John Loudon McAdam a 

famous Englishman wh o employed t h is method in 

Engl an d . The stone s houl d be h ,r d and tough be-

ing ble t o r esist wea r a nd s h ould not disintegr o.te 

when ex_ os ed to the wea t her. 

'l'r .ps, g r e,ni tes and limestone s ar e t h e 



most iml1ortant ro a d stone , however, f lints , s a nd

stones , and furna ce sl .gs a re extensively u sed in 

th e b a se course a nd a t time s or surfa cing V\here 

n o better materii is obt ~inable . 

A - - Traffic b und ma ca dam 

Loose macadam is the term Applied to the 

typ e of surface t ho.t is built by p l a ci ng crushed 

stone on a g raded ro a dbed very much in the s ame 

w y tha t soil or gr v el r o ads ar e bui"'t . The stone 

i s usual l y pl a ced in a six (6) to eight (8) inch 

cour se e.nd de pend s on t he a ction of traffic to bond 

it. Very often the l a r ger s tones re pL .ced firs t 

a nd a ct a s a base. The smaller stone and du ~t is 

placed on top an d und er traffi c f ilter through the 

bed caus i n g it to key to :-et her nd bond . Nhile the 

ro a d is bondi n it must be ke p t s h a p e d by bl a,de 

g r aders or othe r equipment. I n time s u ch r oe ds , 

rega r dless of t h e k i nd of stone used , become h a rd 

but ar e usua lly very dus t y when used by f a st moving 

t!' a f fic . 

The me,i n t ene..nc · of ou ch r o ads is very 

simple but ex pensive and consists of continuous 



re 1 cement of stone simil ,r t o that used in the 

con r-t r uction . The cross- section can be ke t true 

by shifting the loose mat eri al when it i s ~et . 

T .. 1i s i s very i rn ort ant in tha t trai' f ic is inclined 

t o f or:m ruts h ich v1ill w sh deeper on gr a des . 

Small depressions c aused b y th disp ~cement of 

materio.l s should be f' ill ed in the same ma nner . The 

surf~ce must be kept smooth be c~use onc e it bec omes 

rough md bum.py the i mpact from the wheel s cause 

i t to break up very r p idly . \There there is an 

~bun dance of s tone on the r o d a nd it becomes too 

rough it shot.ld be sc arif ie d t he s ame s gr .vel 

r oads a re trea ted . Long dry seasons have v er y 

detrimentel effect vh en the tr affi c is he av~ and the 

top mater i al becomes quit e loose a t tL es a nd much 

of the bonding m ,teri al i s bl o ·m a\ y . 

The pa trol method of maintenance is usu

ally cons ider ed most s tisf actor.{ in t h at i mme d i te 

a tten tion ca n be g iven to any defects th - t occur . 

Under ord ina ry traff ic w p trolman should be able 

to look after seven ( 7 ) to ten ( 1 0) mil es of ro ad . 

His equipment s houl d consist o~ team or small 
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rubber tired tra ctor vit h . wagon or tra il E:1 t o haul 

n~~terials , a bl a de road ma chine and sma l l tool s . 

He s l ould h ave supply p iles of cru shed stone a t 

convenient int erval s . The dr a i na~e shoul d be c are

fully looked a.f ter ~-rid the ro8.d kept smoo t h e .. nd 

1J.{'Operly crowned . ·when lon
0 

sections bec ome ·worn 

a ga.Yl g should be use d to pu t on a new surf a ce. 

Sno l mus t be removed fr on s w h surf aces 

bee -use too muc 1 r.a t er and s l ush churned a bout by 

traffic h o,s a · tendency t o bree..k u p t he surfa ce and 

where the w .eel s cu t t ·_rou gh the s no 1 1 t o t he stone , 

rut s a re very often formed . Frost action is a lso 

b ad when t h e road i s wet. The patrolmen cRn usu

ally keep h is section clear of sno·lf,r i f he sta.r t s 

with his bl a de mach ine a s soon as t..rie snovi is sev·er2,l 

tnches dee:-9 and works continually while it is f a lling. 

In c as e of very heavy snows he should have a ddi tione,l 

help rold heavier equipment. 

Ca lcium chloride i s often used as a dust 

l ayer a nd wor1-s s a tisfa ctorily f or one sea.s on . Appli

CGti on of ab out f our ( 4 ) p ounds to the squ re y ard 

should be ma de e arly i n ~½e s yrin _. This :ina terial 



dr aws enough moisture from the air during the night 

to keep the ro .d da ... -ryip d -:,~ring t he de.y ,- n d besides 

keeping the dus t fr om flying wi ll caus e t h e s t one 

to bec ome c ement ed tog ether. Applica tion of this 

m~teria.l .:. s usu a.lly made by a f a.rm lime spreader at 

a very low cos t. 

Light oils vd t h an a Gphal t or t a r content 

a re often used to keep down the dust but h ~ve a 

tendency of flo ting off in heavy r a ins, unless the 

roa ds h ave been loose enough for t hem to penetr .te 

deeply. Care mus t be taken not to u~e a material 

tha t is too he vy as it will f orm a mat th .twill 

push and break through c usinG the surface t o 

become rough. 

Often by c areful mc.intenance ~ nd traff ic 

it is poss i ble t o bond up loose stone ro ... ,d so ·well 

t h at it vd.11 t ak e c:•, sur face trea t ment of either t ar 

or a sphalt. This method of ch an ging the surfa ce 

t ype will be d iscussed under surface treatments on 

Water Bound lllfac ad a.m . 

Another method of chan ging t..YJ. e surface 

type will be di s cussed under Ta r Bound Mac ad m. 



Taken ... s whole loose bound ma c d am is 

only se,tisf actory for moder ately trav eled highways . 

Where through motor tr ~f f ic th ,t moves r apidly and 

is he avy it is impossible tom int e. in such a surface 

i:- ithout chang in · t e t r:p e us in 4 the old ma c adam as 

a ba se . 

B - Water bound 1nacadam 

·wa ter bound mac adem i ·s that type of s urface 

where broken stones t wo and one-half (2~) inches 

t o four ( 4 ) inches in size .re used ~ a b ase course 

ri th small er stone 8. S wea n~ surface. The me t hod 

of c nstruction is t o cut a true subgrade over which 

the ba se s t one is evenly .... pre e.d 8l1d rolled with a 

ten t on roller rhi ch causes it t o become keyed to

ge t her nd firmly f i xed in pl a ce. Often s t one dus t 

and screenin s ,re used to rill the crevices snd 

wa ter i s r~plied t o effect a bond but this i s not 

~l w2ys cons i dered necess~ry. 

After t he b ase course ha s been well keyed 

or bonded t he surf ~ce cours e is s pre d and rolled 

into shap e while dry. The &:ener 1 pr actice h as 

been to use s tone r anging in s i ze of one-half(½) 
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inch to t wo and one-ha lf (2½} inches, but recent 

developments sho 1 tha t l a r ger stone in t~e surface 

g ives good results a nd produces an excellent roc .. d 

a t less cost but less screening · nd dus t is 

~~reduced when crushing ·phich necessit a tes either 

importing this r11cvteri ,:, 7 or usin · s ~md e.,s a f iller. 

· h en t he surfGc e has been r oll ed a nd keyed to gether 

it is sprinkled, screening s c,pplied a nd rolled 

f-l,g .in. This oper· ,tion i s c on tinued until all the 

crevices are fi lled an d the ro ds present a puddled 

u.ppe a,r an ce on top . It i s then opene d t o traffic 

and closely ~r tched t o see t h ,t it does not r avel. 

Shoul d it sho, si gns of breaking a part it is 

sprinkled end rolled ,gain. Cares ould be used in 

running c roller over a dry ro ad a s it will break 

the bond. Before t he days of the utomobile such. 

roa ds gave g ood ervice without f urther trea tment, 

in f act the action of steel 7heels v as on adv2,nt age 

in t h .t the sm 7 1 particles worn off cemented the 

l a r ger stones to gether. 

The present day traff ic is such th2Jt the 

surf -ce of=-~ vr ter bound :road must be trea ted with 



a t a r or rsph~it to hold t h e particles together. 

this treatment constitutes ~bout the first step 

tow .rds m&,intenance. The character of bituminous 

ma terials used in s uch tre a tments v aries widely in 

the different st e.tes and for this r e a son , general 

dizcussion of them will be omittedi Reference to 

the ro ~d s pecific ~tions for any st a te will give 

this inf ormP-,ti on i n deta il. The method of appl i

c a t ion, however, is lmost univers al a n d will be 

fully described. 

After construction an d t h e roa d h s been 

throvm 01 en t o tr affic it is llovi ed to sea son and 

dry out thoroughly for t wo weeKs or longer. It is 

then m1ept by a rot a tory horse or motor dr awn broom • 

. Accumul a tions t hat a re not remove d by t h is equipment 

.re swerJt off by h and brooms. Motor driven blo rers 

h:ve a l s o been u s ed to good success in removing dust 

and h ave the a.dvant age of blm ing loose ma terial 

away t hat c oul d. not be re a che d with the oroom. with-

out d isturbing the surf a ce bond. The two p ieces of 

e quipment working to g 0 ther g ive exc ellent r esults 

.... nd mor e tha n IJay the extra expence in tha t on the 



cle2..h surface a much better bond and · enetra tion 

of tb.e b i t1...~mi nou s material is secured. It is very 

essential th t the ro ..,.,d surf ,ce be p erf ectly clean 

and t he stone e os ed. 

The bituminous mc1,ter i aJ. is usu lly s hi:pped 

from t h e producer in t H:rJr c a.rs. It is pumped i.nto 

motor roa d distributors an d applied to the cleaned 

surf ace t t he rte of one-third (1/3) to one-half 

(~) gallon per s qu are ya rd. A cold materi al that 

is liquid enough to f low freely in warm we ather is 

usua lly used on th e f irst trea tment of e. ro -d. 

Better results are obt a ined by making t vo applica,tions 

of one-quarter {l/4) ga1lon e ach, one immedi tely 

following the other, on t h e first tre tment. In 

this way tb.e materi a l will not flow off t he -.-. oad 

before it drys out a nd :penetrates to the d esired 

~mount. The material gives better r esults if applied 

during the vr~ r m sea son 2.s the vol a,tile oils 1:)2 ss 

off mor e re adily. In cool wea t her the ma terial may 

be he a ted before ·applic a tion but the stone chills 

it a,nd it vrill not penetrate into t h e surf ace so well. 

After t h e bituminous ma t eriai is applied 
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CHIPS PILED ALONG RO.IDVAY 
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MODERN E~UIPMENT FOR LOADING STOl-JE CHIPS 
AND COVERING BITUl~INOUS TREATMENTS 



SURFACE TREATMENT cmJJ?LETED 
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clean stone chips proportioned in sizes from one

q,iarter (1/4) to one and one-qu .rter (1-1/ 4) inches 

are spread evenly over the s urf ace a t the r te of 

from thirty (30) to forty (40) pounds per squa re 

y ard . Slag chiDS or washed gr avel me.y aiso be used 

for the s ame purpose. The chips serve several 

purposes as they allow traff ic to proceed at once 

and prevent t he bituminous m~terial f rom bein6 

picked of f the rod by ~½e passing traffic. They 

also f ill in depressions and f orm mat over the 

roadway thc t a cts as t he wearing surface. After the 

chi ps hav e been spre ad they s 10uld be rolled by 

a ligh t pov:er roller to depress the , in t h e roadwc ,y 

which prevents t h em f r om shifting over the surf~ce. 

A surface tre atment as above described should 

be f ollowed by a secopd cold treat ment the f ollowing 

ye ar of about one-quarter (1/4) gallon and about 

one-h2lf (1/2) as m~ny c h i ps. The method of mak ing 

the sec ond tr ea tment is in every W"'-.,y simila r to tJ:1e 

first. After the second sur f c.~ce tre s.tment, a road 

under or din2.ry traffic will not need Em other treatment 

for from t wo (2) to four (4) ye ars. c ~re must be 
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t aken to avoid getting t oo much bitumen on t h e 

surfa ce a s it may pusl into ridges which are very 

ha rd to oblitera te . It is advisable to use good 

h exd chips and a s l a r ge as will be held in pla ce 

by the bitumen used . A quick drying cut ba ck 

bituminous material , a, l though more expensive , has 

been found to be better f or c old trec,tment than 

the slow drying m!:l,teri s . The stone chips consti

tute ~bout t wo- thirds (2/3) of the cost of a treat

ment end must be held in pl~ce if the f ull benefit 

is to be derived . 

After a ro ad has becone badly worn and 

full of smal l depressions a hot bituminous tre t 

ment may be used to good ~dv ntage rs a last result 

before reconstruction . Such treatments , · here 

l a r ge chi ps up to one P. nd three-quarter (1-3/4 ) 

inches are used , hav.e g iven ye ars o service . The 

bitumen is shipped in t ank c rs and being a semi

solid is he ,ted by applying steam to coils in the 

car for that pur pose. Applic o,tion is ma,de with a. 

motor distributor while it is still hot and liquid. 

Trie surface is then covered with chips and rolled 



after which traffic is allowed to proceed. 

After a water bound maca dam h· s received 

its bituminous surface it must be clos ely , tched 

so tha t smal l breaks c an be irmnedi tely patched 

before the holes become 1 .rger. This ma inten ance is 

best h andled by h ,ving a patrolma n on a section 

five (5) to eight (8) miles in length. Stone chips 

and suitable bituminous - tching materi als --- re 

placed a t interval s a long tJ_e ro a d md the patrolman 

in cha r ge h a uls t h em to the point needed in a push 

cart or wheel b arrow. The breaks are swept clean 

and painted with bitumen. Chips are then t h rown in 

to slightly above the sur f ace, more bitumen sprinkled 

on and the mixture ta~ped f irmly in pl ace. If 

pro per c ,r e is t aken a :patch thus ma de is not un

sightly e,nd will stay in pl .. ce. Th bituminous 

material us ed f or such -- tching must cont a in a highly 

vola tile oil so the :pa.tch VTill set u p quickly and 

beco1.1e ha rd before tr ff ic ha s a chan ce to dis pl ace it. 

Sh ould , f or reas ons of neglect, the holes become 

large and dee p a better p ·tch is made by mi x ing the 

stone chips and bitumen together before placing them. 
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For deep holes larger s:tone chips should be used 

so~~ t tl1e we i ght th~t c omes on t hem V\ ill be 

transferred directly to the ba se of the ro o,d. 

~n1en l a r ge chips ~xe used ~~e patch is not as 

e as ily displ ,,ced and will not push into ridges. A. 

patch made with l e.rge ch ips should be topped off 

·with smaller ch i ps to f ill the voids. A patrolman 

should h ve time to keep the e c.r th shoulders up to 

the edge of the stone an d th e dr a inage in first 

cl c=i, ss shap e. 

W ter bound roads are more cheaply 

constructed but the mainten nee cost runs h i gher, 

over a long }Jer iod, t han on surface s of higher types. 

If strongly and well built they give excellent 

service ~here the traffic is not too severe. 

C - Bituminous bound macado.m 

The b ase for t ar bound mac adam is constructed 

the same as tha t of water bound ro ads. The s~trf ace 

is also built in a similar manner except tha t c old 

liquid t ar is used instead of' w .ter to effect bond. 

From three-qucxter (3/4) to one (1) gallon of t ar 

is used per square ya rd an d is applied in sever ,l 
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applica tions. The surf ace is rolled whil e the t ar 

is setting u-J and i f possible traffic is prevented 

fr om usin 0 the road fo r several days. After tre .. f f ic · 

i s allowed on t h e r ot d Ve surf a ce s hould be closely 

watched so tha t it will not rut or push out of shape. 

Should it do this all dis1)l aced mc1,terial mu s t be 

r ak ed i n to pl ace and t he surface rerolled. This 

method of construction is used where water is scarce 

and ha s t he ~dvantag e of being able to omit the 

first surface treatment t hat is necessar y on a water 

bound surfa ce. This co s t is very little more as the 

chips used in the first trea t ment are omitted and 

the cost of o.,pplying the t a r is no more expensive 

than by using water. The s 21ne meth od is very success

fully used in putting . surface on old stone r oa ds 

tha t are strong enough to a ct as a b ase. The o],d 

road should be slightly scarified, reshap ed and 

bonded so tha t an even distribution of t he new stone 

is received. 

The maintenan ce of this type of ro a,d is 

identical with that of e. water bound surf ace after 

it h a s been treated. The life and usefulness of this 
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type of surfa ce is equally a s go od as water bound 

mac adam and is a s cheaply m--intained. Successive 

trea tments of about one-quarter (1/4) gallon of 

cold bituminous materi- s 8, t interVPl s of t wo (2) 

to four (4) years are necess a ry the same ~s for 

·wate r bound mac 0 .d2m . 

D - Bituminous macadam 

The broken stone used in the c onstruction 

of bituminous ma cadam is :prepRred the s ame a,s for 

water bound ma c adar:1 and is of simil r sizes . It 

is v ery essential t hat the b a se be well keyed to

gether nd b onded and th a t it shall not s ho1 "v any 

motion on t he final rolling . The b a se is sv.rept of 

all loose material and the stone well ex-_1 osed before 

the surface course is spre ad. The surf~ce c our se 

is ~venly sprea d and rolled unti~ it is well fixed 

in l)l a ce. 1;.n P.,:):plic a tion of hot bituminous material 

is then ~ ade a t t he r a te of about one and three

qu"'.rter (1.-3/4) gallons to the square ~-c:..rd . Enough 

cle?n dry chips are t h ens.read to fil l t h e voids 

e.nd the surf "1.ce is rolled unti l it is thoroughly 

compacted. A second a pl ic a tion of hot bituminous 
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material is then applied ct the rate of bout one

half (1/2) gallon to t...""1.e square y 2~rd. A final 

a:pplic tion o°"' chi s is spread and rolled after 

which the ro 2d is rea dy for traffic. 

A ro a d built in the a bov e manner, if heavy 

enough to carry t he tra:_·f ic tha t c omes on it with-

out intei .. nal friction, will develop very few breaks 

in t 1 e surf a ce. Such breaks a s do occurs- ould be 

immed i a tely repaired by t' e same methods used for 

patching t h e bitur inous top o: water bound and 

t a r macad2Jn. It may be n ecess a ry after t he ro ad 

h a s been subj ectec to tr a '"'- ··ic or four ( 4) ye a rs 

or 1 c;mg er tha t it will need a surface trea tment of 

bituminous m~terial and ch i ps . On these re-treatments 

one-quarter (1/4) gal~on bitumen to the square y ard 

is usually suff icient, Care must be used not to 

have too much bit· 1en on the surface as it will push 

nd become rough. Either a hot or col d patching 

m . teri .1 ma y be used to repa ir LJhe :)reaks . 

E - Asphaltic concrete 

Asphaltic concrete is a type o roa d th .t 

i s extensively use d on county h i ghways. The method 
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of construction is to hea t the stone and s and and 

t1·ansf er it to a concrete mi xe r wl ere the correct 

aJnount o h ot bitumen is added af ter 1hic.1. he two 

re mi xed a.:id pl a ced on the prepared g r ade. Suf-

ficient rollin~ is don t o in s ure a dens e surfa ce. 

The ma t ntenance o i' t is t yp e o · surface 

is not unlik e tha t on othe r b roken ston roads. 

Usu aily much less patching is neces sary as the 

sur f a ce is more d ense and is less li ble to r avel. 

Dra in~ge i s very essenti al sot.a t the subgr ade will 

not become s a tura ted. Surfa ce treatments a re r a rely 

neces sary but whe n needed t he -.- :plic a tion i s the 

same a s for other b roken s tone roads . 

Surmna ry of The ~aintenance of Broken Stone R oads 

To c r r y any 6 rea t amount of rubber t ired 

traffic Dll broken stone r oads mus t h v e o. bituminous 

surf t-vCe. The wea ring c ourse must be r e-treated 

int erva l s to renew the surface a s in time it becomes 

b r ittle o,n d will break down under traff ic. · Ca re must 

be used not to pply too much bitumen in t h ese treat

ments as .... m .. t will :f arm on the surf ace and push 

int o waves. Any breaks t h a t occur must be i mnediately 



SMALL GANG PATCHiliG. CENTRALIZED MAINTENANCE. NOTE EQ,UIPMENT. 



r epa ired. Proper dr o.- ins.ge must be provi ded a,t ·~11 

times . Shoul d t he subgr2,de become saturated the 

road surface will certainly bre~- down , es pec i a lly 

i f frost a ction t c.1 es pl ac e.. Sn ow remov -1 is 

necessary a nd. sl oula. never be negl ected . Constant 

care or continuous nk intenance must at all t imes be 

g iv en . The e art _ shoulders must be kep t u t o the 

macadrun and if po ssible sod should be gr o\n to 

i mprove the appearance ~s rell t o hold t he matericl 

in pl c ce. c~re must be exercised t hat the sh oulders 

c,re not t oo h i gl so t ,t rater 1 vi ll not pond along 

the edges . 

Centr alized or gang patrol maintencmce, 

;71here r oa ds radi ate f rom one :point in several di

rections, is used to some extent but it is not 

al vm,ys entirely eff icient Rnd economic al. Broken 

s tone surfaces, onc e , break occurs, s 1ould be 

immedia tely repaired a s traff ic s oon r avels it into 

a l arge hole. A patrol can g ive such detrils closer 

a ttention ~nd k eep the surf ace in better c ondi tion. 

3 - Asphalt Roads 

Although a sphalt is used v ery extensively 



in the surf ce of most broken stone ro o,ds they 

a re not g enerally cl c. ssed a s 2,s phal t pavements. The 

te:rm " a s ph 1:,l t p c:,vement" is g ener~:~lly c-,pplied to 

surfa ces th~t a re composed of a sphalt nd small 

particles of stone or sBnd · nc. laid in a sheet on a 

founda tion cours e usually of some oth r matericl, 

such as broken stone or concrete . lfhe three main 

types of pav ements in thi s class are rock asphalt, 

sheet ~s phalt, .nd block ~s 1h alt. 

A - Rock a.sph a lt 

Rock asphalt is a term th~t is used to 

dePi gnQte a s and or limestone tha t is impregna ted 

1ith asph alt and occurs n a tur ally in mcny sections 

of t h e world. The prop ortions of miner a1 and as ..!halt 

in t h e n e,tur c'.l roc k of ten va ries widely but vrhen 

mixed 2.n .. broken to pro per sizes the f inished roduct 

g ives a uniforrn mc:.ter L --~1 thc~t is well suited for 

cert e in a.vemen t u s es. J~ter t he ilc,teri s,l h c-, S been 

properly p rep red it is shipped to the point of use 

in open c ars a nd handl ed very much t b e s ame ct S sand 

or stone. 

The b a se for a pavement of this type must 



be ri g i d . Th e roc k a s ph ~lt is ev enly s prea d cold 

,b out one and three-qu c~rter (1- 3/4) inch es t h ick over 

t h e the b a s e ~nd t h en li gh tly r olled . It i s t h en 

op ened t o t r e,f f ic. It is used very extensivel y 

in putting a smoot h surf c e on cobble s tone, brick, 

etc. 

To repa i r a de ression or h ole t _ e sides 

shoul d be cut ver~ic ?,]. and f ill ed r.r i t h ro ck c.s ph a l t 

cc. nd t ampe d smooth. l?il es of th e rock C:-J3 1Jh e,l t s h ouJ.d 

b e stored a t co~veni en t inter v l s elong the ro 0 d 

f or r epair work. T'ne stor c-i.g e p il e s n e e d n o t be 

protected f ro ..1. t he -vve c.t her 2.s t h e el e n er..ts h c-.ve no 

seri~us ef fbcts u ~on it. 

Rock a s ph alt h 0 .s been succe.s sful ly used 

in .i.: tching ma c a d ~m. a n d concre te p av ements . It 

h s no }?f,,r t i cul ,r ..,.,dv ,nt c.ge, ex c ept e ~Se of h endl ing , 

ove r tl e pr epared p u .. tch t ha t h a s b e en 1,; ::.. .. ev i ously 

de sc.,: i b e d . 

B - Sheet .as phcl t 

A. sheet or monolith ic c..S}Jh al t pavement 

consi s ts prima r ily of stabl e b a se , . either concrete 

or stone aggreg a te c~ d ~s ph lt cement, a nd a we ~r-



ing course comp osed a S3Jld .,ggregate a n d an a s phcilt 

cement . The m- .t eric Js s in b ituminous concrete e,re 

The binder course, usually cbnt a ining ~ 

l a r g er miner al a,ggregri.t e t han t he we a ring course , 

is l ~id hot on a rolle d to . compacted thickness 

of one a n d one - h ,lf (1½) inches . The weRrin - course 

of t he same thic kness is t hen l e,i d • 

. hile sheet a sphe.l t is very dur a ble under 

ordina ry traffic it a t times we crs unevenly and the 

depressi ons collecting Wc.ter will cause the mat eri .ls , 

a fter a time , to break up an d g o into _oles . "T-oles 

i n the surfa ce of sheet asphalt shoulcl be thoroughly 

cle ~med out cS ter having the edg es cut vertic al and 

fille d vr i t h t 11e s ane ma teri ?J. of vuich the pavement 

wo.. s constructed . The botton an d sides s ould. be 

li ghtly painted li th s ph 2..lt i c cement ~nd after the 

nev: ma ter·i ~_l is pl a c ed it should be t Ll11J?ed ~d i ron ed 

out by ho t t ~~ping irons . :Pa tching ~, ~ 1.,ne Sci,_ne a s US ea. 

on b r oken sto ne ro a ds is also used but i s n ot a s 

satisfa ctory . Cra cks thc"t occur in the surf <.: ce s hould 

be kep t fill.ed ri t h --·s_)h .ltic c ement . 
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p avement is often due to a ·we tlmess in t he b a se . 

~'ihen s u e 1ne2,kness d oes occur the sect ions so 

e.ffe cted mus t be t ake n out and reb'l il t . l oving 

th--·· t occurs on the su_-- a ce only , i f the b a se is 

st ';ble , may be remed i ed over small areas by he 2:.t -

incr t h e surface 1.'li t _ .. an c-,:ppara tus especi a lly designed 

fo.1. this mr:pose . The burned rrater i a l is r emoved 

a nd new h ot materiaJ. appl i ed to the d esired elev .,tion 

_nd t 21nped or rolled in pl a ces . 1?•/hen the waves Gre 

s li ght but g enero,l t he con.d i tion 1ay be remedied 

by clo s in 7 the ro a d t o traffic and gi v ing it a 

h ot surfa ce tre t ment as h Qs b een previously de s9ribed 

for broken stone r oads . Stone ch i · s a re rolled 

into the surf Voce nd t J. ro a d op ened to tr ff ic 

ag ....., in ".f ter t be bi tumen is t ho:ro ttghl y s et up !:I nd 

h a_ dened . 

C - Bloc k a s phalt 

Asph2,l t bloc r s for pav eme nts were first 

mu:l.e in S n Fra ncisco in l869 and h c:.ve b een r a ther 

ex tensively used throughout the Un i ted St a tes since , 

h ou ever , i n recent ye rs i t h a s developed tha t , on 

-ccount of t he d i ff icult m intena nce , t hey axe not 



economical for country r oc.ds . The blocks usuc ... l ly 

cont c..in l a r g er s tone particles than a re u s ed in 

she et a s ph 0. t a.nd less b i tu .1en . The ingredients 

ci.re mixed hot a nd compressed into forms being cool ed 

by )assing t hrough , ater . Th e blocks 2re t .ten l a i d 

on a concrete or other r i g id b se . 

The ma intenance a n d repairs to the breaks 

ap ~·rently is . sim-ie matter . The old worn blocks 

'"' re . emoved a nd re Jl c~ced by new ones . T is , h owever , 

to get a g ood job , requires skilled l abor 11hicb a t 

time is im os s ible to secure . A better method of 

patching is to use roc l,. a s ph alt or patch made simil a.r 

to t hc,.;..t used for broken stone ro c.vds . Sm ~11 de )ressions 

should be patched .~s soon a s the.,r occur a s they 

rapidly develop into l arge holes . The pe,vement must 

be well drc:.,ined because any slight movement in the 

b a se is reflected on the surf ce . 

Sumn° ry of · s ph a l t ·\. oa d Iiaintem,,nce 

The patrol meth od of m intenence on csphalt 

roa ds is not so . successful on cc ount o~ t e l =r g ~ 

amount of eq_u i pment nece s s ~ry to mak e the repairs . 

Central i zed or g ng p "trol m ,intenance is more 



efficient . ✓here the ro a ds re so situa ted. The 

a sphcl t f o r l r .:e repairs is usu ly hauled from 

plants t~a t operate intermi t tently ' in cities 2nd 

where the amoun t o · wor _ justifies it . small pl ants 

are o 1era ted a.t main ten :nee headquart ers . Roa d 

equipmen t necess a ry is a. truck f or c a rrying 1 .borers 

and s upplies and a. tra i l er ·or hcvuJ.ing a light 

roll er n d other equipment a bove desc r ibed. 

4 - Concrete Roads 

The term "concrete p a.vement 0 is u s tk.lly 

def ined as surface of concrete th - tis laid in 

one course , thus forming , b se a n d surf ace a t one 

o:per -1- . 
vlOn. Concrete i s 0ene:r al l y understood to 

me an a mi xtur e of ~ortla nd cement a nd a g r aded 

minerc,l c•, ggrego~te of gr~vel, broken stone or slag , 

sand end ,ater. The proport ions of t h is m=y vary 

a ccor d ing to the result s desired , dep ending upon the 

thickne ss of p·~vement, the e .rth it i s to be 1 .id 

on c .. nd the traffi c to 1hi ch is i s to b e subjected. 

A pro .ortion by voltune, one (1) part cement, t wo (2) 

p a.rts sand ~.nd four ( 4) p r t s stone m.e,ke s °' strong 

concret e 2nd i. ex tens i vely used .L·or pavemen t work. 



·i-thin cert a in limits t h e streng th and v,e .ring quality 

of concrete dep ends u pon t h e a .1ount of cement it 

cont ci"ins. The ,mount o ~- w ,ter u sed in mi x ing cannot 

be de f ini t ely s pecif ied but better concrete is ma de 

by h avin0 the mixtur e c ompara tively dry. Too much 

v:c; ter h a s a tendency to f loa t t h e cement out. 

The subgr a d e is cut ~nd rolled to a true 

cross-section. Th e sid e fo r ms a re se_t to gra de and 

t h e c oncrete p oured. It i s th en strok ed off and 

t amp ed . The t amping is often d one by a .n1a ch ine 

especially designed f or t ia t purpose. .After t h e 

initi el set the surf ace is covered by soil or straw 

.. nd kep t moist for about f ourteen (14) da ys and opened 

to tr~i fic in not less t han t wenty one (21) d ays. 

Transverse expansion joints ~re often left about 

ev ery fifty ( 50) f"eet, hm·~ever, the ~esent :practice 

is to elimin~te t h em ex cept o~t t he end of days run. 

The joints Qre f illed by a prepared asph alt or t a r 

section or lef t op en and p oured with ~ot b itumen. 

Concrete v. ill cra c k o.t intervals due to 

temperrltu:c e c1rnn g e s 2-nd the c a re of these cra c ks is 

one of the 'irst ma i n ten · .nee oper c~tions. s soon as 
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they form t h e cr~cks s hould b e clean d md poured 

f ull of ot tough b ituminou s ma te i al a nd covered 

rith s and . The transver se joint s a s t hey open 

should be trea ted in a li~e manner . 

Due to exces s i ve loads or s ubgr ade 

tha t sett les t he concr ete 1 ~ y f~ il . Such f ailures 

if only small may b repaired by a pa tch of bi tu.men 

and stone the s ame a s is us ed f or broken stone 

work . La rger pl aces t ha t f ail s ... oul d be t al en out 

and repl a ced by concrete . Th e eclges o t h e pavement 

tha t remains in l ~ce s houl d be cut vertical and 

the new concrete well t amped in pl .ce . 

Sl?l84l depressions r-,..re remedied by thorough 

cle aning followed by an applica tion of small ch ips 

and bituminous materi al very much the s ame P.s is 

used f or patching ma cr:idem. :7hen t he surf a ce is worn 

to a ny gre 2t extent it may be s-i;rfa ce trea ted as 

h as previously been described for other types of 

p avements. Hot bituminous ma.teri al s c?,re almost 

univers ...,_lly used ..Lo-· sur ·ac e treatments. H rd toue:::h 

stone ch i ps ~re refer ble. 

Const □,nt mc,.i nten nee of t h e evrth shoulders 



and side dra ins are very important ~nd is usually more 

expensive than t h e upkeep of the surface. '!'raffic, 

in sp ite o · t he width of t h e pc vement, will run -off 

the edge and in , et .; ea ther rut it, es ec i ally where 

it joins the concrete. Ruts i f a llowed to remain 

w.:.11 a ccumul a te w te_ that vlill eventu2J.ly so ,k i nt o 

the subgr .de c~using it to loose its bearing power 

\ ith the result of a pavement f ailure ~ ~heel tracks 

tha t ... orm a .. t t he edge of -ch e pavement should be filled 

with stone if c::.ve.il a ble. Thus f illed traff ic h e.s 

a chance to climb b ack on to the p!.l vement c~g - in where 

if they re illed with e arth it will push out a nd 

the ver tical edge or the pavement may cau s e the wheels 

to be gu ided f or a consi derable distance resul ting 

in 2, long dee..: rut t hat is dangerous a r:.d ex ensive 

t o repair . T e shoulc e.ts should have sufi ici ent slope 

f rom the pavement t o dr in rell o that Lhe ~ater 

vrill n ot pond or .ash a l on -: t e edge of the pavement. 

Gr ss should be encouraged to gro~ but should be 

ke 1t t ri1P..med so that it vill pr e sen t a neat appearcU1Ce. 

'l'h e s i cle drains shoul d be kept open and n o v, -ter 

,llowecl to ond . 



Concrete r·oads c: .re best me,int .ined by the 

pa trol system. The p ,.trol section s s 1 
... oul d not be 

over ten (10) miles in length so tha t ~he ro -:-. d may 

be given close a ttention. A :p .trolman should be 

eaui:pped v i t h e, ten (10) g a.llon hea ting kettle f or 

rclrming t he joint a nd cra ck f iller, a pouring pot 

,Ji t h a. n a rrow opening , shovels, gr s s cutting a n d 

other necessary sm.all tools. Joint f ill er in b'"'.rrels, 

sand a n d ston s~ ould be stored a t int er v ---..1s a.long 

the ro a d. ~ tough hot b itumen tha t will a dhere ,tell 

to the c oncrete should be used . 

Centralized ma int ena nce where the mile .g e 

of the surf acing r c.cii a tes in sever al directions from 

headquarters is often eff' icient a nd economic al. The 

ou t 'it shoulc. cons is t of a small tru c k for carr ying 

supplies, tools nd l aborers a nd trailer on 1hi ch 

to carry , hee. ting 2-p a r t u s . An out r,i t o this 

d escri ption ~na. four (4) to five (5) men c a n maintain 

fifty (50) to sixty (60) miles of ro ad. This method 

of ma intenance c a.n mo1"e easily h a.ndl e l arge bre°'ks 

c~nd in c ases of emer g encies or where snow removal 

is necessary c an better, or- .ccount o. t h e unit 
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organiz tion, t ake c are of the s itua ti on . E a ch 

individu l in the out f it C c .n be kept continuously 

busy in me ine small repairs. Several shou ld be 

kept ahead sweeping end cle aning cr ~ck s while the 

othe s follo v Vi i t h the hot bi tu.men fill er a nd cover 

it •,ri tb s a nd. 

5 • Cobble Stone Roads 

Cobble stones s re not extensively used 

a t present for new pavements, how·ever, their use 

in the past w· "s very extensive for heavy traffic 

a_nd ma ny 1·ema in today to be maint a.ined . Gr e.ni te 

was the stone mostly used for such pavements on 

2.ccount of the e a se with vrhich it split in planes, 

requiring very little dressing . Even then it wqs 

elmost impossible to get~ smooth surf a ce ~nd 

fter considerable vre a r there We s no way to maintain 

it without r elc.,ying th e stones . 

Ma ny miles of' such p e.vements have b een 

t 2,k en u p , the stone recut and relaid on a rigid 

b Jse o ... concrete. The joints between the small 

block s re poured ~ull of bitumen and Sd.nd. This 

me thod of using t he ol d block s is very g ood but 



expensive. where t he old blo ck pavement is stable 

a nd in f a i r cono. i t i on i t is poss ibl c t o cover the 

surf B_ce lith sheet or r oe as halt. Th is ha s 

proved ver ... s a tis a ctor y a nd is being ex tensively 

u sed. In such c ~ses the ne t sur a ce i s ma inta ined 

the s a.n.e a s ha s been prev i ously d i e- cussed f or such 

types. 

6 - Brick Roads 

Brick p vement s are ex tensively used. in 

sections where t h ere i s no local ma teri a l other tha n 

cl ay f or roa d building ur poses . Cl a ys or shale, 

t ha t have been subjected to great pressur e by, action 

of the e a rtn' s crust , m.,.,ke t h e best po~ving bricks . 

A paving brick must be hard and dense but no t 

brittle to withstand t h e r avages of t r f ic. The 

p avement must be l a id ritl bri cks or un ifor m quality 

so t hat the wea r d ll not be mor e on one s ection 

th n another . · 

The brick s oul t be l a id on edge on~ firm 

b a se o concrete or oth er stable m~teri al. Between 

the bri ck md br-.se there must be a cush ion b..yer of 



( 
sand to ev enly d i s tribut e the be arin g of t 1...e b r ick . 

Gr eat car e must be e x erc i s ed i n t "1e constru ction 

~,s ev n smal l i rre gul a.ri t i e s •vril l c .u se t he su rf a c e 

to wear r 2,p i dly . After t h -- bricks have be r l a id 

and t amped or rol led ~ irm t .. e joints u s t be f ill ed . 

Sa n d , t a r , a s ph a lt or Portl ,nd cemen t me,y b e used 

for t n is purpose bu t i n a n y case he wo r k mu st be 

c a ref ully d on e t o prev ent wat er f r o -i- • en L, rin • 

Th e maint en ance of a b r i ck p -.v emen t must 

s t a r t i mmed i a tely a1 ter t r affj_c has b e en a l lov ed on 

i t . Depres sion s tha t occur due to f .ul ty f ouno.a t i on 

or t o t he u se of d ef ec t i ve b r-ic}·s must b e a ttended 

t o a t onc e . Should a. break occur the adj a c en t 

b r ick s we a r very r a p i -ly . During construction 

s u ... f ici ent br i cks o the same qu ali ty of' t he p ,,v ement 

should be stored for maintencnce purp oses . 1i t h 

these it i s p oss i ble t o rep l a c e bricks t hat fa i l 

or ale re-r) --- irs the t a re b a r el noti c e able . Bi t umi -

n ou s patch es, the s ~LIU e as a re use d f or ma ca dan a n d 

con cr e te _avements , a r e a l so ext ens ive y u sed. and 

~rove s a tis r acto r y but r e t h er un s i ghtly . Wh ere 

ex cess ive bre k s have oc ct.rred it is pos s i b l e to 



prolong the li f e of the pa,veL.ent b f irst pate ing 

it ev enl y ~nd t hen g iving it a su rface trea t ment 

c, s in t e ca se o·~ a m - Cf3,aarn or baclly 1 orn concrete 

ro &~d . ~~ oc : as:ph .1 t 111 y be u sed for patch ing • 

.liiX a n sion cra c k s t 1c-,t occur m ,y be f illed r i t h t c,r 

or a,sphal t . 81 ould t _e cemen t i' ill er break up over 

extende d area s i t s h oul d be clea ned out to a de v th 

of on e inch d nev, gr out oured. in . J.t is .i:ossible 

fter the bricks have b e come badl y pitted and ·worn 

to re-l e.y them turning the bottom side u p . 

7 - Bridge ll,:,,, in t enance 

Concr ete highw ,y bridges re~uire little 

maintenance unless injured by being s truck by 

vehicl e . However , t he expansion joints s _oula be 

ke_t f illed with a s phalt or t a r ~ nd t h e weep or 

dre inage h ole s from t e :.avement stould be k e p t 

op en . 

Steel bridg es require cons i der able a ttention 

c ... nd on .cc ount of the l c:. r 0 e investment a n d the 

i nportance to te traveling ublic s h oul d never be 

ne gl e cted . · -:: i ere bolt s c r used they must be often 



inspected and kept tight. Truss h .:.:-rs and brac ing 

must be kept ti ·ht so tha t t Ley ill funct i on a s 

intended. 

One of t h vi t a.l po ints of a bri dg e .,nd 

one t hat is mostly n egl ected, is the seat . The 

bri g e seat must be kep t clean of organic ma tter 

because i f it is not chemic al ~ction c:.nd moisture 

tha t is held will soon c ause rust. The exp ansion 

r o1 7 ers must be ke p t clean and gre ,sed li t h a 

het\vy oil so t a t they ill 1unction pro er ly. 

Vfh en the paint beg ins to cra ck a nd peel 

t he bri dges ould be re painted . e-or e re intin J 

.11 of the old loose ,int and rust should be 

removed . Several methods o_ cleanin6 the s teel 

re u s ed. : i re h end brushes a nd scrapers re used 

on sr.a ~11 jobs but v.'h ere t ... e c..anount of work will 

justify it the sand bl c,s t is much ore effective . 

A s and bl ~st appar tus which is opera ted by a larg e 

air compressor ·orces air and sand through a 

nozzle with terrific for ce age.inst the obj ect to 

be cle aned. In t 1is wa y po i nts t h u t could not be 

cle ned y , v1ire brush ar e re ached s_n d t ~ e rnrk 



is mu~ch more r p id , one mEm being a ble to a ccomplish 

more than twelve 1ith wire brush es . 

The painti n6 may be done b y c .,, P~ int gun 

tha t is opera ted on the princi ple of a tomizer using 

the sarae corn.press or tha t 1-✓" -Js used with the sand 

bl~st . Ha nd painting , 1iliile often used , is not so 

g ood beC cwUSe it i,_, pr ctic ally impossible to f' orce 

paint into pl a ces rhere it is most needed . On e man 

using c , gun can :paint more tha n :four Vt ith brusheo . 

Bridges , ,ith vrood flooring require close 

a tt ention . Timber s th t s h ow vreakness or dec ay must 

be imm.edi .., tely r epl a ced . After t_ e entire floor 

h a s become more or les dec a ... yed and wrn it should 

be re-·l a ced.. Before placing the ne ·. floorin g the 

stringers s h ould be well clea ned a nd painted . New 

f l ooring should be securel y f a stened i n pl a ce . The 

floor bo ~rds siould be fitted snug a n d smooth . 

I t is _ui te c u tomary t o s r face tre t 

bridg e floors the 2 e a s mr ca d m ro a ds ~re tre .ted . 

The floor must be ti ght so tlw.,t t h e bi turai nous 

ma teri al . ill not .1.l01.r throu the er cks . Should 

there be cra c cs t h ey must be ,ell c a l ked with oakum 
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SURFACE TRJ.i;ATING A BRIDGE FLOCR 

.._, ·t. .r.... 

( 

ROLLING TREATMENT 



. ( 
or burl2-p . Sm.Lll stone chip s or co e.,rse s and 

shoul d b e spre dover t _e bitumen •~ ileiti s st i ll 

pl ,s tic a.n d the bridge ke p t closed t o tr .ff ic 

until i t is dry so tha t the rnater i c:-J. will not be 

ic k ed u p on t he vheel s . :-hen the surfE~ce trea tment 

wears throu g in spots it must be p tched and k ept 

repaired t h e s ame a s on ma c a d e...m ·work . 

Bridge ma intenan ce is best C c .. rrie d. out 

by an exp erienc ed cre v ~n d for thwt rea son is often 

ne glected by the regul ~r ro a d forces . Poor work

mcmship on <:> _ bridge is often very f-=-1.t ---sl a nd s .. 1ould 

be a.v oide d if pos sible . 
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