64
(44
iy

&
(A4
(14
.

JE DEG

-

1S FOR T

-
e |

——
o
Banet 4

L T T e kA S VDO DTS 85

N

Fa
W

N

<
< A

NOC

R . e

el O AR




THESIS

"’ﬂc JJ

’) V"L ta L, '\.);;;)

~UPPLEN N’T’\RY

wATEHIAL
N AECK OF Pf‘)f"ﬂ«’









An Analysis of the Pavements

of Owosso, Michigan

A Thesis Submitted to

The Faculty of
s ICHIGAN STATE COLLEGE
of

AGRICULTURE AND APPLIED SCIERCE.

By

C. J+ Noonon

Candidate for the Degree of

Bachelor of Science

June 15, 1929.



P i
-
- apr

T
HESIS



BIBLIOGRAPHY

""The Construction of Roads and Pavements"
By Te Re ABEe

Review of Thesis "Analysis of Pavements in Lansing"®
By Clark and Wernette = 1920.

"Handbook of Cost Datan
By He Po Gillette.

Portland Cement Association Bulletins.

s

"Highway Construction Administration and Finance%
By Be We James.

*"The Construction of Vitrified Brick Pavements"
By Rat. Paving Brick M'fgrs Ass’n.

Thanks are due to Mr. Raymond, City Engineer of
Owosso for his co-operation and help in the matter of records

and estimates, along with coples of blue prints.

103155



INDLEX

Section Ae Page 1,
4 Brief History of Pavements in General.

Early Pavements
karly Pavements in United States.

Section Be Page 44
A History of the Progress of Paving in Owosso.
Macadam - Sheet asphalt.

Briock.
Concrete.

Seotion Ce. Page 9,

Purpose of this Investigation.

Section De Fage 11.

Survey of the Different Street Pavements.

Section Ee. ‘Pa.g. 204

Discussion in Detail of Each of the Types of Pavement.
Concrete.
Brick on concretee.
Brick on 0ld pavements.
Sheet Asphalte

Seotion Fe Page 29,
Recommendations For & Paving Progrem.
Resurfacing 0ld Pavemsnts.

Present Keeded Construction.
Future Construction

Section Ge Page gz9,

Conclusion



SECTION 4.

A BRIEF HISTORY OF PAVING

IN GENERAL



Section A.
A BRIEF HISTORY OF PAVING IN GLFERAL

Pavements have been & leading feature of civilization,
and their absence is evidence of a low degree 0f progress. The early
history of pavements is involved in obscurity. The Roman empire de=—
pended almost as much on its pavements as on its armies. Strabo says
Babylon was paved 2000 B.Cey &nd Livy relates that 170 B.Ce Rome was
paved from the ox market to the temple of Venuse The more important
Romén roads had & paved width of 16 feet, composed of several layers
of stone, mortar and cement, the upper surface being quite smooth.
rortions of these pavemants are still used to some extent, the Appian
Way being an example. It is sald that tis streets of Cordovia, Spain,
were both paved and lighted by 960 A.De but most of the mediseval
streets were unpaved until the twelfth century, these being only of
rude construction, cobblestone being the common material,

The Dark Ages witnessed the virtual disappearance of
pavements and it was not until the king of France was sickened to the
point of vomiting by the odor of mud stirred by the passing vehicles
that pavements bsgan to be laid in Parise Paris first had pavements
about 1184, The first regular pavements in London were laid in 1533,
In the United States cobblestone pavements were laid as early as 1650
in both Boston and New Yorke But records of New York show that streets
in the very heart of the olty were in a condition that in these days
would be most intolerablee

It was not until the 19th century that paving cams to

be regarded as otherwise than a luxury to be indulged in only when



the demands of traffic made it chsaper to pave the streets than te
flounder through mud holes and climb over hillocks. During the second
quarter of the 19th century the cities in dboth Europe and America began
t0 look around for better pavements and to experiment with stone and
wood bloocks and in Europe with Asphalte

Asphalt was first used in Paris in 1838 and in London in
1869, both cases rock a&sphalt was useds The first asphalt pavement in
United States was laid in Newark, N.J. in 1870. 1n 1871 some asphalt
was laid in New York and Philadelphia, both cases Trinadad asphalt was
used, Brick was used to pave roads in Holland as early as the 17th
centurye The first briok pavement on a roadway in the United States
was laid at Charleston, West Virginia in 1870, 8ince 1900 the increase
in the use of brick for pavements both on city streets and county roads
has been remarkabdble.

Wood block pavements wers laid in New York in 1835 amd in
1839 wood pavements were already in use in both Philadelphia and Bostone
Stone blook of the modern type of 3 by 9 inches, granits, with mortor
Jointas, were 1laid in Londox; in 1840. 4 concrete foundation was used in
london, the first in that oity in 1872, Prior to 1849 scarcely any
pavements but cobblestone were used in New York. Granits bloocks similar
to those now used were introduced in New York about 1876 Concrets foun-
dations for stons block pevements wers not used regularly in New York
until 1868. large stonme blocks were used in St. Louls as early as 1818,

Conorete was probably first used for 8 pavement surface in
Inverness, Scotland, about 18656. The first concrete pavement in Amerioca
was laid in Bellefontaine, Ohio, in 1864. Since 1900 concrete has beem
very extensively used for street pavements, and since 1910 many miles

of country roads have been paved with concretee

2e



In America the pavements now being laild are principally
asphalt, brick, stone, wood, and concrete.

Another pavement, the compacted broken stons known as
macadam or Telford, has been commoa on streets throughout the United

States. Formerly these pavements were known as water bound, frag-

ments of stone bonded together by & matural cement of dust and moisture.

But such pavemsnts huave been umable to withstand the traffie of motor
trucks, etce., and many of them have either been given & bituminous
surface by the application of &sphalt or tar oils or have been en-
tirely discarded as street pavementse

FPoundations are to pavements what floors are to carpets,
Fallure to recognize the importance of good foundations has been the
bane of most Amsrican, and many foreign pavementse If the founda=
tion ylelds through deficient drainage or bad material and workman-
ship the destruction of the pavement follows.

The necessity of street paving now is no longer & sub-
Ject for discussion. It 18 regarded &s much of & requirement of
settled communities &8s water and lighting, and without it the enor-
mour traffic of today would be impossible. The only questions are
as to which pavements are best and the prroblem is ons for the in=-
dividual engineer on the individual jobe In the endeavor to secure
a durable andi therefore econoriical pavemsnt for each particular
locality with due regard to future as well as present traffic, many

kinds of resistant materials have been experimented with,
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Section B.

A HISTORY OF THE PROGRESS OF PAVING IN OW0SSOe

In 1823 the first survey of the land in and around
Owosso was made. Ten yoars elapsed ufter the original survey anmd
yot no rude settler's oabins or stumpy fields defuced natures land-
scapes In 1833 the first land was bought by an individual inside
the present city limitse. In 1835, on July 4 the day was celebrated
by cutting out roads by the settlers, following the Indian trails
usually, Owosso tomship was organised in 1837,

In 1856 the Grand Trunk Rail Road was built from Detroit
through Owosso oconnecting the village with the outside world. The
yoar 1837 was an evuntful one in the history of Owosso, it wittnessed
the formation of the township and the completion of the mill rece
along which most of the inhabitance lived. In 1838 the first regular
store was opened by Ebeneser Gould, the same year Daniel Gould sur-
veyed the original plot 6f the village. Most 0f the sStreets were
four rods wide except Washington and Main and Exchange were six rods
wide. In 1859 Washington Ste bridge was bullt costing $250 before this
the river was fordede In 1858 the Ramshorn railroad between Owosso
am lansing was bullt with 30 miles of track, it was fancifully called
the "Almighty Long and Premendously Bad Railroad.®

In 18569 the place was incorporated as a city the population
being about 1000 inhabitantse

In 1898 the {irst pavement was laid on North Washington
Ste from Mason to Main St.; on Jouth washington Ste from Main St. te

Comstalk and three blocks on :Exchange and one block on MHain Ste These



streets were all paved with Warrenite Pavemsnt put in by the Warren
Scharf Asphalt Company of New York Citye In 1899 four more blocks were
paved by the same company finishing out the original plan of worke.
It 48 thus interesting to note that the first pavement was of asphalt,
The base of the pavement was mads 0f crushed stone and cement mixed.
These materials were mixed by hand shoveling in long wooden mixing
boxes, several men getting in the box and shoveling the materials
over and over, The bea‘:“:me made s8ix inches in thickness. Upon this
was spread hot a two and one half inch thickness of sheet asphal t
thoroughly rolled. These streets were made about sixty feet wide
with a brick gutter and a concrete curbe Farther out from the center
of town the pavement was cut down to forty-eight feet,with sidewalks
of plank others of tar, concrete or stonee

In 1904 Macadam was put in on North Washington, 5200
square yards - lald on & six inch oconcrete base. During the same
year about four blocks on South Washington was paved with the same
material to Howard Street, all of 60 feet and 48 feet respectively,

For the next five years no paving was done in town but
in 1909 a large program was begune This year saw the advent of brick
pavemant whioch has becane the principal paving material used in the
downtown section. During this year about 1‘& miles of brick on 6
inches of concrete was laid includings 13 blocks on Oliver St. 30
feet wide with concrets curdb = brick gutter, 2 blocks on North Wash-
ington to Oliver St., 4 blocks on Michigan Avenus. These pavements
were all laid on & 6 inch concrete base with a sand cushion. The
brick were lalid from curdb to curd in straight courses at right angles

to the curb with lug sides all in the same direction. Whole brick



were used throughout excepting half brick for starting alternate
oourses, and pieces of brick for closures. Yortar filler was used
throughout. Considering these pavemsnts have been in continual use
for 20 yeurs they have stood up very well. Motor truck traffiec in
the modern scnse 0f the word was then undreamed of, and it is not sure
prising that its severity has at present caused trouble with these
pavements, for they were never planned for ite

In 1911 West Main Street was paved with the same material,
brick on sand and consrete with a mortor filler. This work consisted
of 10 blocks. Concrets curb andi gutter was used here. This pavement
is likewise in use today but is badly rutted from heavy trucks, etce

The asphalt got pretty well work" in about 15 years and
in 1914 a program of resurfacing all the asphalt and macadam pave-
ments was begune Brick were laid over the 0ld pavements. Holes or
depressions were filled with concrete, then & sand cushion was spread
over the pavement about one inch thick and the brick laid thereon,
motor filler was used throughoute In this year Main St. was thus
repaveds In 1915 Exchange Ste was repaved along with South Washing-
ton, both of brick over the 0ld asphalte These streets im places
show settlement now, which is due to the asphalt breaking up under—
neathe This can be expected somewhat for this base is now 30 yeard
old. More dbrick on concrete with sand cushion was laid oan South
Washington and Ball Streets along with some brick alley pavements,

Sheet asphalt was laid in 1928 over a blook of 0ld eon=-
crete pavement on East Main Ste This has proved very satisfastory to
date and should help solve the problem of how to recondition some of

the old brick pavements in the citys.



Portland cement pavements began to be extensively used
beginning in 1923, These pavements were laid in cooperation with
the State Highway Department on trunk lines through the citye Thus
South Washington to the city limits, West Main to the city limits,
Bast Main to the city limits, North Shiawassee to the city limits
snd Corunna Avenue to the oity limits were all paved with standard

7 inch concrete 20 feet wide by the state and the remainder by the

city together with curdb and gutter of concretes 08t of these pave-

ments were made 36 feet widee.

This summer 1929 ons half mile of conorete pavement
will be laid completing a small loop of paving about the down town
areas

There are three bridges in the city each of which is
paved with oreasoted wood blosck, keeping the dead load down on the
bridges. The maintenance 18 rather large on this type of paving,

howevers

8e
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Section OCe.

THE YURPOSE OF THIS TH=OIS.

The purpose of this thesis 1s to mske & study of the
pavements in the city of Owosso, and to investigate the relative
efficiency of the types of pavements founds This includes & study
of the first cost, maintenance, utility, wearing qualities, life,
etce, O0f the various types of pavements in use in the oity, to=-
gother with comparisons to determine which would be the most sat-
isfactory under average corditions,

This investigation will try to point out a program
for futwe work along the line of improving the city astreets.

It 18 the writer's purpose to show what type of paving is the
cheapesi gunerally, and what streets need such a road surface in
order to economically handle the traffic which it is subjJected
to. To do this the several streets needing improvement are taken
up separately and anulyzed as to thelr needs, and to the necds

of the city with refersnce to theme

10
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Section D.
SURVEY OF THE DIFFERIXT PAVELEN TSe.

There are in Owosso at the present time liay 1929 about
88 miles of streets, of this mileage about 73 miles are paved. There
are four classes, as follows;

le Cement concrete - « = = ~ = = =apout 3.7 miles,

2e Brick on concrete foundation- « " 35 w

3e Sheet asphalte = = = = = = =« * 400 feet.

4e¢ 7004 DlOCK = = & == = =« =« == ® 300 feete

There i3 also in Owosso about one half mile of concrete
pavement under construction consisting of 2 blocks on North Park St.,
3 blocks On Mason Stee 2 blocks on Water Ste, 1 block on South Ball
Stey and 1 block on Comstocke

Attention is called to the map of Owosso in the pockst
at the back of this volume. Upon this map will be found indloated,
the location of Owosso's puaved streets, with a color key to the
several kinds of pavementse.

A survey was made of all these pavements, as regards to
their present condition, the yesr laid and of the costs, wWhare such

was available,togetne r with the location 0f each scctione

iz.



IOCATION AND CONDI TION OF BRICK ON CONCRETE

PAVEMENTS.

The first brick pavement laid on concrete base with sand
cushion was laid in 1909 on Oliver Street from Dewey St. at the east
end to Pirst Ste on the west ends This is bdbrick laid at right angles
to the curbs. The pavement is worn quite badly in places, in other
places the mortor covering and filler has hardly worn off the upper
surface of the brick which are fim and in good condition. In some
places the brick are cracked and broken and the pavement is rough.

On the whole it is in fair condition.

North Washington from Oliver to Mason was laid the same
year, 1909, It is in fair condition yet, and shows wear similar to
the Oliver St. pavemente It is good for perhaps 10 years moree

Michigan from Main to the Ann Arbor Railway crossing
was laid in 1909. It is in a fairly good condition. A few bricks

are rounded and some are broken but the pavement has held up very

well being in constant use for 20 years, along with the Oliver and
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North Washington Ste. pavementse

In 1911 West Main from the West Main St. bridge to the
Ann Arbor Rallroad was pavede This pavement is very rough through-
oute The edges of the brick have been rounded off badly anl many
places the old brick have been removed and patched with new ones.
It has been said that in some places "seconds" were used unknown
to the oity which of course would account partly for the poor con-

dition of the pavement.

About 3 years ago the street car tracks were removed
and the space filled in with brick nome too carefully by the street
car company's men which roughness adds to the roughness of the street.
In 1915 Ball St. from Main to Mason was paveds This
pavement 18 in nice condition today al though a bit sagged in a few
places.
In 1916 South Washington from the 8. Wash. Ste. bridge
to Ridge was paved &t & cost of $2.36 per square yard. This pavement

is in very good conditione The pavement has stood up particularly we/



especially around the street car tracks. There are very few cracked
brick present and little or no humps or depressions in evidence. 4s
the picture shows it makes a very nice pavement for a residential

section of the city.

In 1918 North Chipmon was paved from Main to Michigan
Central Railway trackse. This pavement is laid with sufficient crowm
for good drainage and there are very few chipped or othsrwise injured
brick along the route.

Comstock from Main to Park was paved in 1919, it is in
very good condl tion and shows little wear to datee.

LIOCATION AND CONDITION OF BRICK ON OLD
SHEET ASPHALT OR MACADAM.

Washington from Mason to the Bridge was repaved in 1915.
This pavement is in excellent condition generally although there is a
depression or two along the waye

Main from the Bridge to Park St. was repaved in 1915,

This pavement is in good condition at present although it has very



heavy traffic. It is about 70 feet wide, and as the accompanying
picture shows makes an adequate pavement for the traffic and park-

ing of carse.

.

Exchange Ste. from Water to Park St. was repaved in 1915.
This is in very good condition, having less traffic on it, not many
heavy trucks. The bricks show very little wear as yets. This road

surface should be good for 20 yearse

16e



LOCATION AND CONDI TION OF CEMENT CONCRETE PAVEMENTS.

Bast Main from Saginaw to the city limits was paved in
1923, the first large concrete job. This pavement was made 36 feet
wide throughout being laid in co-operation with the State Highway
Department (as with several other street jobs) a high standard of

work was maintained. 7The pavement is in very good condition, no

chipped placed found and the smooth wearing surface intact. This
pavement cost $2.41 laide

South Water from Washington to Main was laid in 1923,
This pavement is in very good condition; being a part of M-47 state
trunk line the work of construction was carefully domes This road
shows little wear,

West Main from Amn Arbor Railroad to city limits was
laid in 1924. This is part of M-21 state route. The concrete is
in fine condition and should be adequate for many yearse

North Shiawassee from Main to the north city limits

was paved in co-operation with State ald (being part of M=47) in
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1924, This pavement is in good condition al though some places show
wear, and & few cracks are to be seene

In 1925 South Washington and Gute Streets from Ridge to
the oity limits was paved, with state aid, being part of M=-47. This
pavement is in good condition although as seen from the picture the

smooth wearing surface has worn off in places. liost of the pavement

is only 20 feet wide which allows for no parking except on the
shoulders, which is not a very desirable feature.

In 1924 Corunna Avenus from Washington to the east




19.

eity limits was paved and in 1927 the street car tracks were taken up
and that 10 foot width was pavede The whole pavement i1a in good con=
ditions It is a 46 foot pavement and adequate to the neseds for several
yearse. Some oracks have ococurred but no settlement has taken place
anywhere.

South Park from Maln to Comstock was apened in 1926 and
in 1927 was pavede This street is in & most excellent condition and

should be satisfactory for many yearse

IOCATION AND CONDITION OF SHE:T ASPHALT.

There is only ome block at present of sheet asphalt in
the city being between Park and 3aginaw Streets on Mailne. This is
laid over old concrete pavemsnte The pavement was laid in 1922 anmd °
is in excellent condition at present. This means of treatment should

serve to put more of the 0ld wormn out pavements in good conditione
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Section K.
DISCUSSION IN DLTALL OF B4ACH OF T™E TYPES OF PAVEMIXNT

FOUXD IXN OVOS530.

le Portland Cement Concrete.

fhis type of pavement is the leading kind used in the
city, there being over 504 concrete pavement in service at present,
with one half mile now under contract which will bring conocrete up
to about 55%. Added to this most of the brick pavements have & base
of conoretes Conocrete paving is not new, it has been in use since
18656 at leaste In Scotland concrete pavement is still in service
after 67 yearse Michigan ranks fifth in comorete road pavemsnt in
the United States which means that the State Highway Department
'thinks this type 1s superior to any other type of road surface.
This conclusion applies equally well to city pavement except for
some boulevard and residential sections. There are Several reasons
why conocrete 1s 80 popular; it costs less to drive on conorete than
any other type of pavemsnt, the—maintenance o0st is lesa than fop
any—ethe;—tg,:po—ot—pmnt; the maintenance cost is less than for
a.n} other 0of the popular types of pavements; this was proven by the
New York State Highway Department amdl in Kansas, Wisconsin and other
states, and that between wood block, brick, asphaltic concrete, and
sheet asphalt, concrete was the cheapest to patch in case openings
woere made in the pavements

Owoss0's concrete roads were most all laid with aid from
the State Highway, although some were nots The section of pavement
chosen as being typical of cement concrete construction is on Forth

Shiawassee Ste near the intersection with Elizabeth St. This pavement



was lald in 1924, at a cost of §1.69 per square yard, under contract,
without the cement cost being includede This work was done in co=-
operation with the State, it paying for 20 feet and the city standing
the expense of the remaining width togethsr with the curb ami gutter,
This was of 7" standard 1:2;4 mix. This figure $1.69 plus cement
does not include grading etce., only the cost of placing and finishing
the concrete. As to the matter of cost, the city this Spring (1929)
let a contract with & Detroit firm to pave a little over one half
mile of concrete at $1¢33 per square yard with a 1;2:3% mix, and
substantially the same specifications are being used as was used in
1924 on Shiawassee Ste Incidentally this is a very good price,the
next higher bid being $l.46 per square yard,

This pavement forms a cheap, permanent, satisfactory

pavement for all purposes. “The pavement like most of the others
has no particular provision made for underdrainage, except for the
crowm of the subgrade which amounts to 5 inches in 50 feet. This
road sees much heavy traffic, being a part of M=47 state trunk

line. It has been in 6 years now, and &s the above picture shows,



it has not worn appreciably, no checks nor cracks being in evidence.
About the only transverse marks are the 100 foot expansion joints.
This pavement 18 in excellent condition.

Below is shown a picture of the West Main 3t. concrete
pavement, this was laid in 1924 and at the same price, $1.69 per
square yard exclusive of cement. This ravement, laid in cooperation
with the State, is in good condition although it shows to some ex-
tent the effect of the heavier traffic it receives. Around the man-
hole shown, the concrete is beginning to ravel and break away some-

whate

This type of pavement, if designed correctly anmd if
care is taken in laying, will stani the heaviest kind of traffic;
it is also fairly easy to clean, and is a sanitary kind of pave-
ment, being practically impervious to water. On the other hanmd
concrete is noisy, quite slippery and requires about three weeks
to set properly. Another trouble wi th concrete is that expansiom
and contraction are liable to cause ugly orackss Quite recently
though, bar mat reinforsing has been adopted extensively, whiech

reduces these cracks materially.
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2e¢ Brick on concretee

Phis method of laying & brick pavement seems to be
the best onge A concrete base, 0f true cross section crowned the
same &s ths brick surface, is first laid. This base in the case

of the pavement shown below wac 6 inches thick, of a 1:2:5 mix,

This base was allowed‘to set before further work was done, then
1% inches of fine sand, shaped to the true cross section and
rolled with a hard roller, was placed upon the concrete base,
the brick being laid on the sande All joints were filled with a
cement mortar filler.

Concrete bases are ususlly most favored for new con-
struction although other bases under different conditions are
satisfactory, for instance bases of rolled courses of gravel,
crushed slag or broken stone, wom concrete pavements, worn
macadam pavements, and wormn gravel pavements are serving. No
one type of base can Or should be prescribed to meet all con=-

ditions, but there is no condition that cannot be met with one



of the baces listeds

The cost of laying the North Chipmen street pavensnt
was about 290 per square yard completés The cost of laying &
similar pavement today, using curremt prices for materinl and

labor snd time date from Gillettes

Bxoavation for curd per sqe yde 0460
Concrete curb and gutter n w n 0,70
Base 6" concrete 1:23:5 » n w 1,15
40 Pavers at 42,50 per N n n w 1,80
Hauling brick n % w20
Laying brick " w w_ L0

Potal per 8qe yde $4.55

This estimate does not include grading nor does it include filler
or cushlion, which would add to the cost somewhite The greatest
drewback to such pzvement3 today is the heavy first cost, which
becomes almost prohibitive in cities in central Mlichigans A
city engineer told the writer that last jrar the cost of the
three leading types of pavemonts laild in his city wass concrete
7 inch, $3.08; sheet asphalt with 6 iuch concrete base, $3425
and brick on sand and 6 inch concrete base $4.25, or a difference
of $1.00 per square yard bstween brick and asphalt and concrebe
still under aspnalte

Of course oms thing will help repay the heavy first
cost of laying brick, the high salvage valm; For instance the

ploture shows a section of old brick on West Oliver Ste. This

ravement was lald in 1909 twenty years ago, thesse brick are pretty

well worne A very large percentage Of the bricks in these old
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roads and streets are in good onbugh condition and could be relaid,

if the streets were reconditioned. By following such & program a

large savings could be made in the cost of repaving these streetse -

Brick thus have a rather high salvage value, whereas concrete has
practically no salvage vallle whatever. The life of good paving
brick is demonstrated by the o0ld brick pavements throughout the
country. An investigation of the brick in these pavements, some of
which are forty years old, proves beyond a doubt that a well manu-
factured paving brick will render satisfactory service under heavy
traffice 'The unsatisfactory brick pavements are almost entirely
due to fowr causes: poor construction; eithsr no foundation or one
that is inadequate to the traffic; poor sub-soil conditions; and to

specification requirements that have proved undesirablee.

3¢ Brick on old asphalt and macadam,
The city has about ten blocks of brick laid on a sand
cushion 1} inches thick on old asphalt anl macadam whose holes etc.

had been filled up and leveled off with concrete. This brick work
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was laid over the original 1898 pavement which had been in servioce

16 yearse 9his pavement made a satisfuctory base for the brick and
saved the oity the extra expemse of tsuring out this old pavement

and putting in coxcrete btasee The brick has been in 15 years and is
in excellent condition, attesting to the good judgment of the com=
missioners, The brick was laid in the regular way with mﬁrtar fillere

This pavement should be good for 20 ysars if the base holds upe
4e Sheet isphalte

Sheet asphalt pavemeut in Owosso has not been used for
meny years except in ome bloock of Eust Muin Ste between Park amd
Saginaw Ste This asphalt was laid over an 0ld oconcrete pavemsnt
which had been in use a number 0f years. Over this o0ld concrete
pavement was laid a £ inch asphaltic binder course upon which was
placed & # inch wearing course of sheet asphalt. This is the uswml
way sheet asphalt ravements are laid, with a 6 or 7 inch concrete
base, & 2 inch asphaltic binder course and & 4 to 1 inch sheet
asphalt wearing surfacee

Such & pavement in Lansing last year cost $3.25 per
square yard complete with curb and gutter, & 6 inch concrete base
and a 24" asphalt and binder above. Owosso paid $ /36 for the 2%
binder and asphalt surface alone, the curb and base being in placee
This was because the city had no plart of its own, & city owed
asphalt plant proj«rly managed can save the city a large amount on
its asphalt bille

An asphalt pavament should cost a city with its own
equipment about $3.2F to $3.50 per square yaurde As the unit cost

of Owosso's curb amd the original concrete pavemsnt are not xnown



now, it i3 impossible to compute the total cost of the work but it
would doubtless run highe 7That is the principle drawback a.s far a8
asphalt pavement is concerned 1.8e the extra cost of getting in a
temporary plant to handle the asphalt work along with the fact that
an aspmlt pavement 18 more expensive than the concrete pavement,
Bast Maln Street sheet asphalt pavement has been in
use for seven years and has proven very sa.ti.sfactofy. It is un-
desirable to use sheet asphalt on streets where vehicles continuslly
stand along the curb unless that portion of the street is paved
with blocks of some kinde The slipperiness of sheet asphalt pave-
ment is avout the worst objection to ite Grades should not exceed
4 or 5 per cent usually. Sheet asphalt requires & certain amount
of traffic to keep it alive, in light traffic streets the part of the
pavement next to the curb becomss granular and somstimes cracks
badlye Sheet &sphalt also deteriorates under concentrated traffio
such as may be expected on & narrow street with busy doudble track

car 1lins
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RICOMMERNDATIONS FOR A PAVING PROGRAMe

Owoss0 has done very little work toward the pavement
improvement of her streets within the last five years, indeed only
one block on South Park Street has been pavud in this interval,
that with 7 inch comcrete, 60 feet wide. This i1s & poor condition
when only one block from the very center of the city there is only
gravel streets and bad gravel at that, most of the graveling having
been done 16 years ago aml littls work has been done on them since,
except occasional scarifying and grading.

The principal reason for the deplorable condition of
Owosso's streets at present is the lack of funds. The city's over-
head expenses are pretty well fixed. There are bonds to retire,
interest to be met, and running expenses to be palde The depart—
ment 0f public improvements usually takes what is left for the
maintenance of the streets. For instance this last year the de-
partment got only $15,300 for the streets and departmental expenses,
Out of this small sum had to be paid the fixed expenses of the de~
partment, leaving virtually nothing for street improvement. Mhis
is why no extensive repairing or even gravelling of the streets
has been undertakene

$he oity from 1914 to 1928 has ralsed an average of a
little over $7,000 a year for paving purposes. It will cost about
$5,000 per mile to properly repair the rutted and almost impassable

streets, of which Owosso has 80 milese,

&0



The paving improvement of Owosso's streets naturally
divides itself into three parts. The program should include (a)
the resurfacing of old worn out pavements, (b) present new eon=
struction that should be undertaksn now, (6) future paving needs

to care for increased population and traffice.

Resurfacinge.

Of Owosso's 7% miles of pavemsnt about 2 miles is
of 014 brick pavement that has been laid for 20 yearse This brick
work is very badly worn especially on West Main St. for about £
miles This stretch 0f pavement has had very severe usage from
continual traffic from "West town" to ths main part of the city
and within recent years from cross-state traffic along M=21 and
¥=4T. Xt is swprising how mll this pavement has stood up, but
today 4t is entirely wom out (or nearly so) and definite steps
should be talken to put it in a more serviceable condition soone
This pavement has become very rough and is constantly getting
worse at a rapid rate aue to the heavy truckinge A glance at the
picture of this pavement on a previous page shows one that the
briclks are generally badly wom, with rounded edges, and many are
chipped and broken under traffic, with the filler pretty well out
of the Joints,

This street receives the heaviest traffic of any in
the oitye It 18 very poor economy to let an 0ld worn out street

remain in place, for it costs much more for gasoline for an auto=

mobile, more for tires, and for maintenance of a car, to run it over

poor roads,

le
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There are several means of improving these 0ld wom out
brick pavements by resurfacing. The brick could be taken up and the
better ones turned over and relaid, of course not 1004 would be
serviceable so mew brick would have to be bought which alone cost
$42 to $45 per thousand so either a surface Of concrete or sheet
asphalt would be superior probablye

I£ the proper mix were used,either type would be satis—

factory, 80 it would probably resolve itself into one of economye
The sheet asphalt wearing surface could be built over the 0ld brick,
made 2% inches thick,with binder, for about $1.25 per square yard.
(Iansing did this last year on & street for $1.20.) A satisfactory
concrete surface could bs laid over old brick using a 152433 mix,
and bar mat reinforcement,used with 4 inch concrete for about $1.18.
There is little difference in price, conorete being around $0.,07
choaper,but it gives a thicker wearing surface and would stand the
heavy traffic better and blendsin more with the rest of the city's
concrete pavemente This type of concrete surfacing can well be
adopted for all the old worn pavemsnts. It is satisfactory, for

the State Highway has used it along with the Highways of California,
New York, Indiana, Ohio, Texas, and Idaho for resurfacing 0ld pave-
mentse

Present New Construction.

The construction that should be taken up immediately
includes the blocks shown cross-hatched on the map in the back
of the covere Those include Park from Main to Muson, 2 blocks
of 46 fte wide ; Mason from Park to Water 46 ft. wide to Ball, and

40 from Ball to Water; Water from Muson to lain 46 ft. widej Com=
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stook from Vater to wWashington, 40 ft. wide; and Ball from Maln
to Comstock 40 ft. wides These streets have needed paving for
& number of yeaurs, for estimetions were made some ten years ago,
but due to the lack of funds they were allowed to go unpaveds

These few Btreets each has store frontags facing thenm,
also apartments, and are completely built upe A good pavement
1s absolutely essential if such stores etce, are to get tradee.
Another thing, gravel ahd dirt streets maks poor parking space
for cars, no one wants to get out of his car and astep im mud ankle
deept A gravel street under such heavy downtown traffic simply
cannot hold upes They must be scarified and graded two or three
times & ysar,ami then in a month they are a mass o0f ruts and
hillocks to flounder over. Such atreets are a very poor ad=
vertisement for any city that wants to growe

liost of these streets are 30 ft. and 36 ft. wide, which
is too narrow for cars for angle parking on both sides of the
streets '™he city is very wisely setting the curbes back § fte
on eéach slde making most of the blocks 46 fte wids when paved.
This will be a boon to farmwrs and other Saturday shoppers who
find it very difficult indeed to find a good place to park near
where they wish to shope Such & hard surface ought to raise
property values along the streets considerably.

Another great advantage for the city to consider is
the great savings in maintenance costse New York state over &
ten year period (1916-25) averaged: first class concrete, maine
tenance $227; gravel $914, or on the same milage 0f road after
concre ted, maintenance cost was reduced about 75%e Waukesha

county, Wisconsin found its maintenance costs wers similiarly



reduced 66%e So ths savings in maintenance alone would go & long
way toward paying for the hard surface pavemante

The streets above named must absolutely be paveds The
question 18 what kind of pavement to use for the worke As was
shown previously a&s far as price is concerned ce;rxent concrete has
the advantages Sheet asphalt on & 6 inch concrete base coats
about $3.25 persuare yard, brick on sand and & 6 inch concrete
base costs about {425 per square yard, and & 7 inch camcrete
pavement costs about $3.08 or $3.10 per square yarde These prices
are of course estimated but are close to actual costse Thus
concrete is the most economicale The first concrete pavement in
the United States wus laild in 1892 and after 37 years of traffio
it 1a still giving perfect service todaye So with modern engineer=
ing,coment concrete roads should have & life as long as any other
typee.

There has beon on file with the city, petitions for
paving of Washington from Oliver to King; Williams from Washington
to Shiawussee; Ridge from ¥ashington to Michigan and Comstock
from Park to Saginawe These petitions have been on file for a
your or more and some definite action should be taken soon. all
of these jobs are necessary,as evidsnced by ths majority (60%)
of the abutting property owners signatures on the petition,

Enclosed in the back pocket of this cover s a blue
print of the proposed loop pavement which is being undertaken

this summer,

e
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Future Paving Programe

Owosso needs to adopt a future paving improvement pro=
gram for her miles of unpav.d streets. Out of some 80 miles of
streets there is only about 73 miles paved and these are almost
wholly state trunk lines. There is probably not more than a mile
0f pavement that was not state aid road worke All of lain St. is
& trunk line, &ll of Shiawassee Ste pavement is a trunk line,
about half of the length of Washington Ste 18 trunk line, and
these streets compose the major part of the city's pavements.

A five or ten year paving program that would hard
surface 8ix or seven miles of Owosso's streets should be immediate=
ly plammed,for Owosso is far behind in her paving,but like the
majority of citiss it is difficult to get the funds to carry on
an extensive program and many times the street work must suffer
in order that the other dspartments of the city can carry on its
wolke The only solution to such a plan is to float a bond 1issue,
80 plammed that it could be handled without increasing the city's
tax rate.

Such a paving program should be built up on & thorough
traffic study of Owosso's needs, for of ocourse for & pavement to
pay for itself it must be placed on the streets that get the
greater traffic. For only through decreased cost of travel for the
motorist throughout the years can a pavement be made to pay dividends.

the streets selected for paving should be those which .
are, ought to be, or are likmly to dsvelop into through traffic
streets, and the "feeders." The paving should be distributed over

the entie city so that those sections which are fast bullding up
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will be provided with proper outlet. The population now is about
18,000 and by 1950 it will approximate 38,500 or about double the
present population,so doubling the pavement now in would be only
Juste B8ince 1912 (17 years) ths automobile registration in the
United States has increased twenty-five times, and it is reasonable
to suppose that in Owosso the cars owned have increased in & likes propor—
tion. But the pavement has increased from about 2 miles to 7% miles
or about tripledes £o0 it is altogether too abvious that many pave=-
ment improvements should be undertakene

The street that should be first planned on for paving
should be South Shiawassee from Gute to Main street. As the map
shows M-47 comes into the oity on South Shiawassee,turns at Gute,
goes down through downtown, thsn out Main, then it turns out North
Shiawassee againe Shiawassee street runs straight north and south,
80 direoting all traffic down through towm and out the sams street
causes the through traffic to go out of its way about 3200 feete
The average motor transportation cost to the road users for each
thousand feet over a hard surface road is approximately $.023 for
each vehicles The cost, thereform, 0f one thousand vehicles per
day would be {2300 or $8395 per year. It is costing the motorists
alone, then per thousand vehicles per day about w: yeare This
clearly indicates the necessity of shortening the distance, where
practical, on a through-route highway. There would also be & savings
of the motorist's time for it would eliminate five corners and two
street car orossings. There would be 3/56 mile less maintenance cost
for the city and would relieve considerable congestion in the down-

town and lessen the accompanying accidents. So any such shortening
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of a route like this is surely a large economic benefit to all eon=
cerneds Therefor because 0f the larges savings, amounting to several
thousand dollars annually, South Shiawassee street should be hard=
surfaced soone

A fow words :boﬁt the other proposed improvements to
the city's streetss South Chipman street leads from the center of
the west end of towm directly out south to the city limits, thunoce
to ¥=47 about two miles out, and then on to Morrice and other towns.
It 13 a maln artery for the south~western part of tom, as the map
indicatess This street serves hundreds of car owners in that district
as well as much outside traffic to the rich farming land and the more
distant tomma. The rwd is in poor condition now, and because of the
inoreasingly heavy traffic it should be included in the eity's paving
programe A 386 foot, 7 inch concrete pavement with curb and gatter
would be quite satisfactorys

North Chipman street 18 the only street going north from
Main strest to the north western part of the citys In this section
are many families and car owners that would be greatly benefited by
this much needed improvement. This street leads directly to the
Owos30 Country Club and to the town of Henderson. This streest,
like most of the gravel ones, is badly in need of resurfacing.
Such resurfacing and reconditioning is estimated by the oity engineer
to cost §5000 per mile and he cunnot promise that it will hold up long
eithere The omnly satisfactory way is to plan to pave this to the
oity limits with 36 foot conoretes

North Washington street is not wmt would be termed a
through street, for it ends at the city limits, but is & most de=

sirable residential street and is prectically all built up, It is



another of the streets that is about worn out,and it would surely be
more economical to pave this street than to put $5000 per mile into
gravel which will soon get rough and hard to ride over,

Stewart, North Dewey, King, Vest Oliver, and East Oliver
streets along with being very nice residential streets also naturally
form feeders to the main traffic streets. The main paved streets
cannot serve to the ir best advantage unless they have paved feeders
leading into theme A 36 foot concrete with curb and gutter would be
satisfactorye.

All of these proposed pavements are a paying proposition.
"The money spent upon pavements is well invested, not only because it
brings in dividends in better living conditions, from & health, com=
fort and convenience standpoint, bu_t pavements pay dividends to the
taxpayers in dollars and cents. 50 while pavements are practically a
necessity they are also good dividend payers in savings in motor

vehicle operating costse
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CONCLUSIONS

In concluding==——=this study of the pavemsnts of Owosso
several faots are obvious. It 1s.clear that several of the older
pavements should be replaced soon. It i8 really surprising how
these 0ld pavements laid before anyone imagined designing for any-
thing but buggles and wagons have held so well throughout the years,
All of these pavements have long outlived their economiec life and
have paid for themselves completelye.

A8 to the typs Oof pavement t0 use in Owosso, the present
accepted standard type of paving construction here, is the Portland
cement concretee It 18 chsaper to lay than drick on conorete, Or
sheet asphalt on comorete which is, of eourse, a big advantage other
things being equales The economic pavement is the one that will
adequately serve the specific traffic, climate, social and local
oonditionas for the least ammual co0st ovar an extended period of
years representing the economic life of the pavemsnt. Concrete
pavement will adequately serve practically any type of traffiec,
for it 1s used on Woodward ivemue, Detroit which is one of the
heaviest traveled streets in the country, and is giving good satis=-
faction. It is satisfactory enough for our olimate for it is used
almost entirely by the Michigan State Highway Department. As far
as the least ammual cost over an extendsd period of years is con-
cerned, Owosso has no data on the maintcnance of different types
of pavemgnte But some other cities, states, and counties have susch
data. For instance Beloit, Wisconsin, has kept detailed records of

the cost O0f pavement maintenance on soms 30 miles of streets since

404
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1919, Over the seven year period 1919 to 1925 ths records of the
how

Public Works comittee’,.the followinge IO pavements over ten years

0ld are inoluded,

Average o008t per thousand 8qe yds. por yeare

Asphalt pavement on concrete base $2e23
Brick pavement on comorete base $1.55
One course concrete pavement «40

0f the openings made in the yavements of Indianapolis
during 1925 for sewer, water mains or other underground structures,
concrete showed the least cost of opening and replacing being $4.53,
with brick and sheet asphalt $5.12 each and wood block $65.78

Thus the maintenance cost of concrete ought to be as
low as that of any other hard surface material pavement,.

One of the greatest troubles with getting the best con-
crete road has been the lack of proper inspection, and of poor de=-
sign and too liberal specifl;:ationn. There are entirely too many
cities whers the specifications are not followed and as & con-
sequence the construction is inferior and renders poor service.

This has been the cause of failure in many pavements. The cure is
simple in one sense,and can be brought about by the employment of
inspectors who know their business and will enforce the specifica-
tions. The difficulty is,that in many cities politicians limit the
ongineerhgt,\::ontrol everything but the supervision of the construction.
Their control over the construction is through unqualified inspectors
who are forced upon theme This fact is the cause 0of a great loass of
money to a olty, for unless the inspector is trained and real ob~

serving some contractors men will be found leaving out a bag of
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cement in the mix here and there, Or will put in too much aggregate,
or will run the batch too wet amd put it through the mixer too quick-
ly, or will maks the slab too thin, or any number of other costly
things to the city. It 48 almost impossible to get around these
troubles by specifications etce, the only way 18 to have enough
thoroughly competent inspectors on the Jjob.

Previously, many pavements were not carefully enough
designsd,and as 3 result poor and insufficient slab thiclkness was
constructed,with & result tlet the pavement had too short a life.

As a conclusion we can say that concrete pavements
are among the most varilable as to correct quantities and conditions,
But by the measurement of all ingredience, in their proper pro=
portions with actual weighing apparatus; have the ingredience thor—
oughly mixed and #or & full minute in a drum rotating between 14
and 20 revolutions per minute. .Then the inspector must see that
ths proper grades have been established and properly leveled and
smoothed down to0 receive the conorete. He should see to it that
the subgrade is sprinkled before the concrete is placed. He should
not allow too "wet® a mix to go through,and he should see to it that
& smooth surface is made. If such precautions are followed (along
with many others), and the pavement has been properly designed with
reference to width and thickness, etce, & long life, economical first
class pavemcnt will result. However if poor inspection is provided,
there is apt to places where unsatisfactory woark has been done, and
this result applies to all pavement works

The 1oss to the ocity and the motorist by continued use
of poor gravel roads is very reale The public cannot by any stretch

0f the imagination be conceived to have more than a remote concep=
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tion of the economic loss that results from improper highway design
or construction. This loss is unquestionably enormous dbut it is
made up of millions of small items that are ooncealed in those
every day expenses of vehicle operation or road maintenance that
are taken as a matter of course.

The development of pavement systems has reached the
stage where some clearly defined method of ascertaining the in-
fluenoce Of the various types of roadway surfaces upon transporta-
tion costs 18 needed. It often happens that types of roadways
are constructed, or old roads continusd in service, that require
maintenance expenditures in excess of the service value of the
roadway surface and therefore place an undue burden on the main=-
tenance funds.

The Bates Experimental Road near Springfield, Illinois,
was the scene Of extensive tests during 1922, These tests were run
by the United States Bureau of Public Roadse This experimental
road consisted of 63 sections of pavement which included all the
woell known types. Over these a fleet O0f army trucks made 23,200 round
trips, at first with bare chassis and then with gradually increasing
loads until a gross weight of ten tons had been reached. Only
thirteen sections successfully carried all the loads imposed upon
themes Of these, ten sections were of concretees The other three
were, one of brick and two of asphalt, both laid on foundations six
inches or more in thicknessy 0f the same Xind of concrete used in the
sucoessful all-concrete sectionss Such tests show quite conclusively
tat concrete will stand heavy traffic as well,if not better than
Other typese.

During 1924 the Minnesota State Highway Commission kspt



accurate acocounts of the total cost for that year of a paved road
under fairly heavy traffic and of & gravel road with less than half
that traffioe fTheir costs below show that the gravel surface was

an expensive luxury:
Paved Highway Gravel Highway

Depreciation $220,00 $60.00
Interest on Investment 1,296.,00 296.00
NMaintenance or Upkeep 162,00 2,745400

Total Anmual Cost per lile $1,678.00 $ 5,101.00

This shows an amnual cost ©f a good paved highway of
about 55% of that of a gravel highway. %These figures and facts
could just as well apply to Owosso's unpaved streets, and surely
this i3 a good argument for beginning a paving program,and yearly
adding paved streets for the city's welfure. It costs less to
drive on pavement,for the motorist, than on gravel or dirt roads,
and as the writer pointed out previously such savings run into
large amounts of money in & year's timee The White Company ef
. Cleveland run tests over various highways near Cleveland with
equal loaded trucks,the average mileage obtained per gallon of
gas0line consumsd on the various types of road surface is sumer-

ized in the following table:

Concrete 11,78 miles per gallone.
Good brick 1144 = w "
Fair brick 9,68 » " "
Falr bituminous macadam 9.48 » " "
good gravel 9,39 " "
Fair gravel 7el9 » " "

Earth 5.78 w " b
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These figures along with others given in this report
show very plainly that & paved roadway where traffic is at all heavy
is mecessary economically for the city,as well as for the motor user,
The average motorist saves about 1.8 eents per mile by driving over
a paved street ruther than over a gravel ons, and & similar savings

is made by the truck driver.






L o










HIGAN STATE UNIVERSITY LIBRAR

i

1




