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-INTRODUCTOHY

I, £35301'1’:OF 13221-310113 ox

Hirtwcy construction and pla.nin3 first began to be

a problem about the year 1915. From that time forward the

genetier:1 31023 of motor tr‘nfiiortetifir nude necess¢ry

he cons Faction of the vast hi"h"*3 systems in exi stence

teéafi. Our present h133'W3 y,tc is the result of pre-

vioue'work in highway planning, altheugh, as conpared with

present problehxs, t?-ere v:es not a great 6931 involved in

the -M1nnin3. iTeede were everywhere and obvious. The fire

step was naturally the construction of all-weather roads

between major cities, and the next need 333 for a secondary

or local system for xrovidin3 39338 of trims; rtntion cu

mcng various sections of e3aller areas. Finally, it was

necessary to knit tEe svctem to3cther in such a manner 3

as to facilitate transgortation between various sections of

he state and natien as a whole. This work was of course

all done after the volume of traffic and the number of ve-

hicles in Operation mpée it necessary.

II. REEDDFOR IfiPROVRD hTTHODS

Inasmuch as highway construction came after ae-

.nds, our hi3339v syste3.hae Aever been c03plctely edu

equete or up to date. In order to achieve an adequate



systo3, it is nccossrry to plan a good many 3eor3 into the

future so tFct now'conctruction will not be obsolete an

inadequate before the e13irction of its economic life.

Locoo,lis.mont of this dcinoncs some Lnowlofijc of tLe tm

of perfornrnco to be erocctcd of the highway5 that will be

in use, soy, tworlty years hence, and 3190 a knowledge of

the txcffic v013;:no anxc di.ctribution union must be accommo-

dated.

It is the purpose of this pcoer to present in a

gonorcl way the nothofie bein3” exocriuontod with at pro.%ent

by'the fiicnigan State Highway‘nepcrtment in conjunction

with a notionawice highwoy'planning survey by tlze Public

Roads Adminicfirntion.
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CHAPTER

THE IXVESTIGATIOH

I; LuLSICAL IEVEE'ORY OF ROfiDS AED STREETS

In order to aetermine-whet adcitione and improve-

ments inst be made on the precoht system to make it ade-

quate for known present traffic or anticipated future

traffic, it is necessary to know exactly whet is on hand

in the line of highways ané streets. Since there were so

many inccpenécnt e383 ice on
A.»
cageé 1n the construction of

whet constitutes our prcocdt systefi, there was little or

no accurate record kept of the total work-cone, Therefore,

the first stop in tfie propocod gleaming program was to

take a complete pnyeLcal inventory of every.mile of road

surface in the state. The following pertinent information

was collected.

Location. All highways of the stcte trunk line

system.werc divided into small unite known as sub-ecc-

tions and the location of each cub-section cetermincd.

That is, with reference to its position in the system,

the points which are considered its tcr3inele, and the

county in.which it is founa.

Lcnfth. The length of each sub-section, to the

nearest cne~hundrodth of a mile, was deter3incd by

scaling from maps in the records of the State, County,



and Local “i"hcoJ‘Deocrtmente or else by speedometer

measurements where no recorfic were available.

Surfcce. The highway surface of each sub-section

wee carefully appraised, noting the type of surface, its

present condition, its width, and also its present age

and defcote.

é}inement.'florizontol und‘Verticel elinoment were

appraised on the basis of the numocr and longthe of all

curves 3ith a cegroe of curvature sweeter than 6 15 , and

the numiter'end lenu Fe of €11 grades etoeecr tn€m 5ft.

_§§pucturee. Bridges and railroad or Ficer; areac

separations were counted cnc their respective opens mecc-

wed on each sub-ecction of higLch. Other infornstion

obtained for each structure inclu<led rozaway widtli, hori-

zontal and vertical clearance, type of construction, mot-

ericl used, load limit, and prcracct age.

Rallrord croe'ircc. The number of places wilere
 

railroads crossed hi3FWeys at grade 323 also -otod for!

 Econonzic and social foot jg, This item included
  

location and number of ell forms, residences, schools,

lurchee, busincc- wtcbliw nts, industries, institu-

tione, recrectionszl ftcilitioc, cn(1roilro.id stations borh

dering each sub-ccction of hi3hwcy.



II. KAPPIEG 0F TEE?’gouT CYSQLK

After gathering all the ebcvcolisteé date on the

:
7
:

3recent mie.'r:y.eystem it vee necessary to plot the le-

cations on a series of me3c so as to present a 13 3e 3art

of this information in e remaily understenfiahle cné usable

fore. l;7.ls was done and resulted in e series of arjc

scale mcpe for each county of the state showing all races

surface t"pee, wietrs, railroads, rivers, lakes, and con-

siderable other social and c03mercial fieteil related to

highway alueticn and location.

III. TEKFFIC KUKVHY

A ocm3lete traffic survey was mede of all stete

trunk line highways during IQBG, eccerdi.ng to the follcwa

gimcthoé. Figure 1,page 6, is a map of Kichigcn ehcwa

ins lccticn of all: moile traffic count stations ane-

their ty3cc.

ugtftione.Trefile was c0123.tec at ‘581 keys;te-

tlon° located at trunk line - trunk line junctions anal

trunk - line a _ccunty'roec junctions for e six-hour

period of each day throzghcut the year. The six-hour per-

ices veere rotated at 25‘1ey intervals. ?het is , the

tre fie V3es counted from 6: 00 A.K. to 12:00 noon for the

first 26 days, from moo noon to 6: 00 P.£. for the second

26 Keys, frem 6:00 P.K. to 12:00 midn 3ht for tie third

26 de" :, end from 12: 00 midnight to 0:00 L.K. for the
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fourth 26-day period. The fifth 26-6ay period went bsck to

tfm 6:00 A.fi. to 12: 00 noon interval and the c;cle xx3 re-

pcuted t?rou"hout the year.

There were two diffcrcnt types of these key «ts:-

tions. classcd according to the dzta collected. There

were 131 weiaht stzzticns which collected data on aeights

of vehicles as well as numbers and Cams: 3 of vehicles

passing. 0f the 131 weight stations, 126 were of the load-

omctcr t3To and 5 x.'cre of tue pit-sccale type. The rcw:ln-

lug 250 Key stations vzcre what a;e céllcd tensity sttions

ané merely counted tnfflc.

Continuous count ctyticqg, There were 14 of thoset
 

stations operated 24 hours per day , every ck3 of the year.

They were placed on routes kn wn to we more heavily tzcv-

eled than others.

Blvnkct Gouggctrtiorc. During the three summer
 

months; June, July, cna August, traffic was countcc dur-

ing the 8-hour pcriofl from 8: 00 A;_1. to 4:00 P;i. on one

or tt’o different days at 12.2% different stations. rM39

stations save sample data on traffic for each two-mile

section of road.

CR“M. ics of hi"hwnvs. In most of its work h

 

 

Hichigan State Highway Degartmcnt uses traffic capacitifs

of various tg,Tcs of highways in terms of tbe nzc;uber of

vehicles the highwm is capable of ccrrying per hcur.



8

This has been found to be a more dependable criterion of

highway adequacy than capacity given in terms of the num-

ber of vehicles the highway is capable of carrying per

day because many highways carry a very large portion of

their traffic during one or two rclctively short peak

periods of the day, with corrosoondingly higher traffic

volumes for the peak hours during the heavier traffic

seasons of the year. Thus, the traffic at peak periods

is more the conaition to be unsigned for than the unmber

of vehicles curried per flay.

From past experience and from comparison with

similar results obtained in other states, the following

highway capacities have been used by the Elohigcn State

Hifihway Department:

Ce.ficit 1n

Humber‘g£_lcncs V91 c as Ear hour

Two ' 400

Three '800

Four 15200

Four {Divided} 2,000

Drtg conversion. Since highway capacities will to

used in terms of the number of vehicles they are capable

of carrying per hour, the traffic survey figures had to

be reduced to similar terms. The figure decided upon was

the average hourly traffic for the 103 highest hours our.

ing the year. This figure then is the chief criterion of

adequacy and the basis of design since it relates to

traffic at peak periods. It was found for each .ub-sec-

tion of highway by totaling the hourly traffic for the



100 hi3hest hours and dividing by 100. This figure is

very important as it is the becis of nearly-e11 the plan—

.ning procedure.

Future traffic. It is expected that the autono-

bile will continue to grew, both in numbers and intensity

of use. The heels of this assumption lies in the belief

thaat the following factors tend to pronote the growth of

traffic: (a) improved design, bringing about lower cost

of oreration, (b) continued growth of the drivin3 hzbit.

(c) generally rising social and economic standards of

livin3, and (d) general increase in available liceurc

time among the population as « whole. fl .

Estimates errivcd at independently by highway

en3ineeere, economists, and research engineers of the ento-

motive industry agree in placing he number of vehicles

that ill be in Opcrrtion in 1960 at one-third more then

the number in o:er12tion in 1936. It is also eetimrted

that the number of vehicle-miles traveled in Nichi3nn in

1960 will be twice the l956 total of 10} billion vehicle—

3211 19 S .

Traffic‘gggg, F13ares obtained in the traffic sur-

vey were coegiled and plotted on a series of traffic ways

in order to ShOW'morB clearly end comprehensively the

flow of traffic on highee s throu3hout th state. There

were six different maps produced frow the date, one to

Humveech of tne following traffic figures: (a) average
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mily traffic flOVI, (b) maximum daily treMficf 0,,

(o) co: rzercicl traffic flow, (a) bus treffic flo

(e) forei~n treffic flovz, rné (e) ave}:39 daily treffic

volume per lane. Figures”., 3, {mti on IHHec ll, 1:, and

13 are copies of the maps showing evere3e daily traffic

TIOW, moximxm daily traffic flow, ens average daily

traffic volume per lane, reSpectively.

IV. 00521911.!T10?! 0? DATA

To fecilitete tre grouping and drawing off of

late collected by the field inventory one the traffic

survey, a method was worked out whereby machine tabulat-

in3 equipment could be used.

Posting t:Wbulctin~ s.tcets. Tobulstin3 sheets were
 

designed for posting fists from the road inventory and the

traffic survey. Figure 5 on page 14 is a sample of the

form used. is will be seen, columns ore proviéeo for the

various items of information obtained. Each sub-section

of hi3nwey occupies one line of the sheet, and the facts

gathered for that particular sub-section are entered into

proner columns. The firstgroup of columns isntifies the

sub-section, giving its location, the number of the high—

way of which it is e pert, and also its length. Next is e

grout of columns for information about the surfcce, inolua-

in; width, tyge, condition, and defects. The next "roup of

'coluwns is used to record the numger of ffirClS, residences,

schools, churches, industries, etc., which border on the
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sub-section. Informetion On vertical and horizontEI eline-

went, thenuner of reut11ntov 31*-ts, and the number of

miles of "‘40”Ll?3 was posted to the next 3reup of col-

umns. The last coluin records te eve“'-e @3113 traffic

on the sub-section.

Ceding. Next a code system was deeigmed to permit

conveving the inforimtien on the tabuiuting sheets to tab-

ulsting errde by punching out the ”“e“03 eOmItinetiOn Of

numbere in the reegective columns. T‘1s made it possible

to use machines for sorting aha arranging éata.

 

Preyfifigtien‘gz'tgyulrting eerfie. Figures 6 and 7,

on page 16 are samples Of the te.bulatfing curds uteé. Foll-

owing the coding system .rOvieusly 6e513ned, one ee“d‘wrs

punched for each line of the tabuletien sfzeet, thereby

transferring the flute in code for a single sub-section Of

big way to the tabulating card.

Tabulations drfi*vm off. The purpose of us1mg mach»

ine tabulating ecuipment'eas to speed up the work of

sorting t!e pertinent items Of the unMIiel1y mess Of data

ob+aimed in the rOId inventory and trtffie survey.

By rurr:1n3 fill the c: as throu3h the machine it

LT. p0essible to sort out a?y desired group of da 3. The

follov1n3 are a few of tIe trbulztions thrt were necess-

ary: (a) a list Of all s:b-eectiens carrying tra fie 1n

excesg of their rated cegscity, (b) separntien of the
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CIL’J’I‘ER III

I o Iii" i131)IATE PLAIII'III‘IG PROGR’dii

Available funds. Besides having collected ante

tnrough road inventories and traffic surveys, eno‘her fund-

amental frct must be known or eyproximeted in order to pro-

duoe a sound and efficient planning program. This other

item consists of the funds which will be available. Since

all highway revenues ore derived from automobile taxes and

Federal Aid gronts, it is possible'to estimate the amount

of money which may be Spent in a given one-, two-, five-,

or ton-year rrozrem.

Funds Spent in fiichigon are first divided ouon3

three regions of the state. These regions were created and

defined by the Horton Act, which decrees that 50% of the

total funds must be Spent in the Lower Peninsula south of

Town Line 12, 25; in the Lower Peninsula north of Town

Line 12, and the remaining 2’» in the Upper Peninsula.

This basic distribution must be strictly adhered to in the

formulation of the planning program.

Traffic‘tgwgg considered. It has been found that

the improvements require& to bring the state ti 1k line

system up to e conaition which would make it adequate to

serve traffic which existed in 1956 would be so extensive

and would require the orponditure of such erfie sums of

money thst it is intractionl at the present time to plan
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and flea 3n an extensive ETD3-2m to nest es+ii-tnd traffic

for any length of time into the future. Conse"uently, the

immoéiate planning yrogrnm,is designed to do the most poss-

ible with tlxn av ilsrle funds toweAa bringging the system

up to ace'u;"J for 1916, airs;s of cours1e.1rg on the s-

lert to accommoéate increased future traffic where it can

p0 sibly be included.

vement lssriricvtinns, iiighcvy im~
M

 

rou:ed into four main classes:
'

provemsnts are _

Class I includes introvencnts which involve in-

creasing the Cs:acity of existing pavements by adding

traffic lsnes.‘ his is consi.(191:2d ths mtic.211y to be (a-

mandos when the nurabsr of vehicles inconveniencsfi annually

equals or excoefis 100,000. Incidentally, with Ln eye to

future 1'rd'10 and safety, the planning depart.gent d oes

not récosmsnd afiding a single lane where incrnascd traffic

casacity is 'cssndsfi on existing two-lane pavements. They

feel thst it is better to 9&1 two lanes yarallsliug the

existing h1"h1zy so as to groducs wn:t axon?ts to a four-

lano divided highwa. 1.180, they do not recap;:cnd widenitj

existing th“c<H-lne hi3h':33 to four lanes, bat r:thor pre-

fer (.1ddin13 a two-lane pavement par lleling the three-lane

1
w

route, resulten3 in a five-1m ediviid 1 31uny.

Class II consists in widening existing narrow two-

lane pavements. The accepted standura width for two-lane

highways is 22 feet. hnything less than 20 feet wide is



considered a nsrTow*33vomeflt and inconveniences all its

uners to o cartain degree in lot it makes necessary more

areful drivinv c.nd plszces the driver finder a montal atrnin

which he flees not feel in driving on.a pavewont wifie e~

nough to assure him he'will not be running off onto‘the

shoulder every time he meets or passes another vehicle.

Twenty-foot two-lane pavements are allowed to remain as

trey are ro3erdi3 width, but amfihin3,under 50-foot width

13 brou3ht up to the EP-foot stam1rfl if 305313119.

Cl 33 III covers TP“l‘"iT$ of lo: type bit"ninous

surfaces and gravel or other non-stabilized surfcos with

hi3h 3:0 “rvohontr. A low type bituminous surface is one

which is :33roximntely equivalent to the prccont oil 83-

wregapo surface. It is dustleos and “1“ In any of .ne foll-o

owing t33es: (a) surface treotod 3r3vo1 or Macadam, (b)

bituminous rotr~~i on qrzvel or mxdignn, (c) “one+r.tion

NECEGan, or (d) 011 8"*‘9““t9. Tile hi3h type ”'veunuus in-

clude portland cement concrete, bituuin no concrete, and

sheet asphalt surfaces on rigid or non-rigid bases. It is

considereé gonna economics to 31:09 hijty3e pavements

where t}a zvcro" mrly t:rrffic of the 100 hi3hest hrJurs

excooas 110 vehicles per hour. Cost of h 3h tyye “’Vln" is

3i.*ifieé in that it rofiucos cost of o3orotion through in»

oroasod gasoline mil 23, and éecreasofi wear and tear on

vehicloS. It has been estimated that the cost of o3orating

vehicle on Migh typo 3ovosent is ab u 2 cents loss per

mile than on a gravel surface.



Class IV of the im3rovencnt classification inclu(m

surfacing sr‘vel and sinilar non-stabilized surfaces with

10:: t33a bitmzinane m; .t surfaces. This type of vork is

one where tra?is j'”ti1e: some 813anse for improvefi

rA1A surfrca, but does not instif" the expense of a high

ty3e pavement. It hn$ been fauna that it is practicabla to

surface 3 Avel rocds uit' hituzzfincus mats where the aver~

axe novrwy traffic for tLe 1%“13‘9"t hours exoenfis 50

vehicles gvr hour.

Fighwny 333330333t :rinr3_t1 By Arnwing off the
 

necessary tab1lamtins from the tabulating machine and max-

ing a carefulstu<37 of trom,it was 3osrible to determine

for ezch of the Iiorton Act re3ions just how many miles of

pavement are ifludequate to £219 efiw.nt of needing ufiditiona

Affic 11m S; how many311as of narrow two-l1ne pavefionts

exit which should be‘wideneé to stem(lnrd two~lane width;

haw u—n 11133 I highway carry sufficient t1szic justify

1m3rovin3 the surane from arrvol or low ty3e bituminous

surfaces to Ii3h t"3e 3avemnnta; and how many miles of

”gavel szrfcced hi3;sxay carry sufficient trrffic to just-

ify applying A bituminnus mAt surfrce. It is a rolntively

simple :.utnr to det€r”1ne w}at sections of hizhway &?8

1nadequnge and in need of improvement, but the more diffiu

cult 3art of the frohlem is to rifie the V1rinus projected

13‘3avnfie3t3 in ordr of their 3rior5-ti 3.

1n mic: 33m State Hi;;1'1y Ue3‘r+wnnt bzses prion-
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itles for Class I inpro3ements chiefly on a f113m1 known

as the number 3f vehicles incnzvnnienccfi rnnnrlly on the

Suctian of r035 in question. 343 determination of ii

in: of vehiclesnp‘ally incanvoniencad is nr 1333 at on the

basis 01 those {"3‘3r3: (a) traffic capacity of the arist-

133 3333““" (b) tr:ai'fic it curLrins 333303306 us the aver-

age of the 100 highen hours of the your, and to)

traffic pattern for the given scotien of hlfihv":.

- Ir .1; 'n ,3 1‘

Tnas, *ho 3 BEHiuin;628 £10 ex sees 33:03 capacity

‘~ ~ ’ — ‘5 -' s- ' ‘ \ "v” ‘ '5 " ‘-1c\ H‘.‘ .‘ .nyo . n- h. 151‘ .f‘ 3-.

tag ulfiferensu between the 330 333 knurlj t axiic 10? v.0

D

180 3133-3% hours aha the traff1c 0L3:ccity of the % 3“”“f

xxr3"ea in vehicles 33: hour 33vs3 the nvier of ve-

. . V3. ..

hicles ifiGOHVOfilCROPd per hour. lhe number of vehicles in-

cmnvenienaud 33? Ann? is than multiplie& by 3 coeflicient

vcflicles inconrenienced angzally.

For the 0433? thr33 claiscs of imyrovemcnts, priorb

ity is base& chiefly on tfie average hourly trrffic for the

100 highea h urs, those sections carr3in5 the most traffic

being given highest priority. Perhaps a better criterion

for mo: traffic planning for im3rovenents of these types

wnuld b3 the average éaily traffic since these 1w3rcveuent

benefit all vehicles using t?a highway instoad of benefit-

in; just those who use th- 13hr37 in excess of its rated

ca3mcity. In checking 3r13r1t133 by using the average daily

tramfie tra planning divisian of the michi~ n State Riv -
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way'Degartmcnt found that there wns little “1f2r912100 from

the priorities as Cotormincd by us 41n3 the avoroge Etourly

r;ffic for the 12O }1i;hect hours. This might not always

to the 022e ho-«cvcr, 1d it is tJ'e ozinion of the writer

that the avorrgo daily traffic is the preferable basis

for tne fistcrginutlon of prioritio2 for in3rovouonts in

1‘10 number of vehicles inconvenienced annually

or the average hourly traffic for tho 100 highest hours

is determinoé for all sections in cod of improvefiont in

each of the three Torton Act rc3idns 131d the priority

113‘s mafia up, ~nsed chiefly on 1h values citea abova.

Otuor 1:023 311an (3.0 cons idoration are the hunter or

restricted sight distrncos, horizontsl and vertical alinew

no t, 13fl< tho tJjo oftt11f110 2ervea, whether commercial,

passenger, or nixeé. An 1*:0:1 0001oion111y giving added

priority to a given section in need of im:rova1ent is the

fact that the inprovement would complete or bring up to

par a comparatively larg section or unit of the trunk-

linc system as a whole.

If the funds available were 53in: to be cufficimnt t-o do 111

the work which mi3ht be nooflcd, there would be little nned

of a 02-reful planning rrograz. It is when t318 2vailnhle

funds must be stretched and so placed a: to give the motor-

ist the :roctn"t v:luo for asch @0111r ex;¢cndod th.2t the

function of the hijhway planning program makes itself



manifemt.

--r 3 O ’- fi’ ‘1' ' " 1 1‘ 't "a, 5-. ..‘ r -, I" 3-. § ‘.

he 3rev;ou3LJ snatch unue: the $0310 LVdil;ulG funhs
W 

on @333 18, the aaoun of money which will b3 fiVhLlLbie in

any of the L0:ton Act regions can he guite closely aggrox-

imfited for {ny 10:?juh of plzhnihg. :“rnfiu Gas irofi. The funds

318 tue. apportionoc among the fmur ifipravewent clursifica-

tiaLs in the ratio of the number of miles of neefi for im-

provement 01" that particular class to the total nmnber of

miles 0f needefi Lprovewont of 311 four c1333es. T‘His Will

give the gercsnt of the total (~“r03“*'t13n \HEi 0:: may be

Spent on each class of i~3rovexcnt, :nd also fintermines the

f dollars to to 3:.nt in can 01335. The number ofn r
:

E
?

L
)

H 0

miles of each tyge which mgy he injrovcd fluring the goriod

gmlltied for is then found by uix¢011* tile nryrcrrintion for

30h class by the r greetive .stiuxtod cost TS? mile.
a

gglgctjmn of yogrly‘rrquwm, K0Mi2th3 numbnr of
  

miles of 03ch 1:333 of iv.firovemcnt that mvy be finnnc 3d in

a given year, it is {oszible to select the roada to be 1m-

prOV3d frem the yriority 113 s. TLe highway plannin: divi-

sion however does not‘mskefinrl selections, .ut selects

froa those sub-sections h:viz; “1"“r"t :risrity 3 gran?

c¢?r*21“” somewhat mo;e t1-zn the110:"30 that cxrhe im»

proved. Final selection is mafia 3y the State'fiighway Comm~

isSELner who selects the sections t9 be actu3lly iwgroved.

co alderntinn from 311 standpoints inclu.z313? social.
.3

political, and economic factors as well 33 en:inenri*~ con-.LH‘)

sieermtions.



II. LOHG RANGE PROGRflM

Ldrinirtrotive considerrtione. Since present funds

are so limited and there is so much im3rovoment needed in

our highway system, it is necessary to prepare for future

noeos by making immediete plans for e remodeled financial

structure to relieve the situation in the near future. There

is a need for revision of tax rnd revenue distribution eye—

gas-tees so that those highweye which pay their own way in

oline tax revenues get their full share of appropriations

and those highways which exist en e sort of convenience for

small locelitiee and ere not paying their own wry should be

Supported from more gonerol funds. This CTIIS for new end

improved channeliretion of funde among the state and local

highway administrative unitS.

Future troff 0. Although future treffie is orpect-

ed to increase by 1980 to double wtet it woo in 1936 and

its accomodotion will require extenditure of large amounts

of money for improvements, we fluet rewombar that Troyer

planning will see to it thet these funds are spent on loco-

tions where they will earn benefits equal to or greater

than their cost.

 

Euture construction and oeintoian~e. The Kichigen

State Highway Department.hee oowpiled a report entitled "A

Tentative Estimate of the Cost to maintain and Ingrove the

State Trunk Line System for e Period Apgroxiwoting 25
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a
:

Years” to be used as a guide in the establishment of the

neW'finenciel structure for future highway maintenance and

ingrovement. The total cost of an estimated 3 1,0é6,450,000.

is divided among five types of costs as listed below.

a. Reconstruction of existing roads and streets.

This item includes 3,494 miles of state trunk lines which

re to be roconstnIoted on nee elinenent when present pave-

ments wear out. Estimated cost for the 25-year perioa is

$ 205,256,000.

b. mnrovemont of existing roads and streets. In-

crecsed traffic is or.ectcd to demand imrrovecont‘with

higher tyge psvcn fit or greater traffic lone cepacity

on 5,601 nilcs of stete trunk lines which will necessitate

the expenditure of ; 426,d4?,336.05.

C. A8dition:1 roe—es one “oneriq. This iten.inoludcs

C
a

total of 753 mi =3 of new cons*rction which will trke

Zo-tsl cost is Cfti‘*+o€ it 5 74,9“3,ff .Co.

6. Li lice 5009?: exfre's V’ys. ’nfie fro 1&0

LithTyS Lh5.3h ill T“?"it the rzzid floJ of ‘r'fiic be—

taeen Estroit and tno indpetrirl centers of ic*’~'n and

the aéjoinina states. It is extinated that 213 Silos of

high epcec throu;n }ihJ:Js of fOII- rznd six-Lno design

will be neocco at e total cost of ? 120,7SC,Ofio.OC.

e. I‘io:;r.3.:.ry maintonzmce. From 3 careful en: lysis

r! a u- ,.-;_ --. 72 -‘ --.. -.~u- .-‘- 'I ~-

of no.3t-ntnco or cnoiture recoros it was OLFHTVQx teat
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