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Object.

The object in this study of the pavements in Grand

Rapids is to determine the economic relation of the various

types used in that city. Previous to the actual construction

of a pavement a thorough investigation of existing conditions

should be made. An investigation of this character carried

out in an intelligent manner may not only preolude the use of

certain types which would have otherwise been adopted, but

would result in a direct saving in the first cost of the work.

We have endeavored aa far as possible with the aid of avail~

able data to develop in thia thesis conclusions which may aid

in the future construction of pavements in that city.

History.

The city of Grand Rapids, situated in the valley of

the Grand River is 45 miles direotly east of Lake Michigan

and the mouth of the river. The "Valley City"® as it is fre-

quently called is indeed no misnomer, for the Grand River at

this point threads its way among the hills of Western Mich~

igan and invites a splendid site for the city. “the remark~

able growth of Grand Rapids to the rank of second city in

the state has not been due only to this singularly beautiful

location but because of its just olaim to being the world's

iargest furniture and a trade market for the large fruit

districts surrounding the oity.

Any historical outline of paving construction in

Grand Rapids must inolude a short history of the city as a
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whole for the former is inseparably connected with the lat»

ter; the improvement of a city's streets is an indexof

progress in civic development and we could hardly trace the

stagee of progress of one without noting the corresponding

advanoes in the other.

According to Dwight Goss in his “History of Grand

Rapids", Grand Rapids was incorporated as a village April 5,

1838. Incorporation as a oity followed in 1850. Canal

Street (now Monroe Street) was a miry morass from Pearl

Street to Coldbrook, and Division Street at that time was a

slough of mud; Monroe Street itself was a bed of heavy clay

mortar. The first effort to pave the streets was under-

taken in 1847 when a piece of macadamized road from Bridge

street southward on Canal was constructed. A foundation was

iaid upon the mud which was merely a thin layer of sand and

gravel; a top dressing of broken limestone covered this. The

road stood up for a short time, the Limestone surface broke

through and deep mire holes were formed.

The next etep in advanoe was taken in 1849 when a

plank road was built upon the Ful ton Street hill east of

Jefferson Avenue, A short sketch of the steep part of Foun

tain Street was also planked but these streets were short=

dived. The sé-called Kalamazoo oak plank road was completed

in 1855. This extended from the city line on Division Street

to Monroe.

In the following year street paving began in ear~

nest first on Monroe, built of cobblestone and extending to

Ionia street. Later a further extension was made to Division



Street. In 1859 Canal Street was similarly paved as far

north as Hastings Street. Cobble stones, well-laid on a

solid even bed was a good pavement, indefinitely durable,

but very hard, noisy and a distressing source of misery to

horse-drawn traffic.

During the war period (1861-65) but wery little

was accomplished but in 1866 the Monroe Street pavement was

extended to ite intersection with Fulton Street. The latter

etreet was paved with round stone from that point east over

the hill to Lake Avenue. Phe Canal Street paving was ex-

tended in 1868 to the Grand Trunk Station.

In 1874 a change from stone to wood pavements

was made. Wood blocks were used out from four~inch pine

plank, set on end upon a gravel bed, the interstices were

well tamped with gravel and sand to make a roadway six

inches in depth. Pearl Street and Monroe were the first

streets so paved. Canal Street was soon after paved in the

game manner and after thia little if any stone pavement was

laid except for gutters. Wood paving was completed on Lyon

Street, West Bridge and a few other streets in 1875-76.

Paving blooks of pine did not prove satisfactory. The wood

decayed in five or six yearse They were superseded by cedar

blooks cut from the bodies of small trees in six-inch

Lengths with the bark and sapwood trimmed off. The blocks

were set on end in the pavement. These were first used on

Pearl Street from Canal Street to the bridge and on Monroe

by Way of experiment. The cedar block proved much more dur-

able than the pine: and remained the most used permanent
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type -by far until 1891. In more recent yeara Trick, chees

and block asphalt and bituminous concrete have been the mors

populad pavements.
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Mr. Moore, City Engineer, and Mr. Paige, Assistant City FEn-

gineer of Grand Rapids, in securing much of our data for

this thesis.

One only needs to refer to Plate Z to discover

the striking relation which exists between the increase in

population and the corresponding increase in the number of

miles of streets paved during the same period. In 1875

there were approximately seven miles of pavement including

all kinds and a population of 30,000, or an average of

00023 miles per capitae In 1915 the number of miles of

pavements increased to 215 while the population was esti~

mated at 134,000, the per capita mileage being .0016. The

cost of paving per mile for all kinds of road constructed

varied considerably throughout this period of time. The

minimum average total initial cost was in 1890 at approx=

imately $11,200.00 per mile. In 1915 the average initial

cost was about $26,500.00 per mile.

The Ideal Pavement.

The determination of the object depends upon

many variable factors all of which must be given due con=

sideration. The great variety of materials, the methods

of construction and maintenance, together with the absence





 





of some phases of cost data and traffic center which we

have been unable to obtain because of insufficient records

makes it a different matter to reduce all the different

types of pavements to a comparable basis.

The ideal pavement should be durable, cheap,

sanitary, generally acceptable; it should have a low traffic

resistance, it must be favorable to travel, should be easy

to maintain and easy to clean. A consideration of these

important factors and characteristics reveale the lack of

accurate data obtainable and the relative determination

of these factors to consider when comparing this ideal

pavement with the type in question. As an aid in determin=

ing am efficient and economical comparison between various

pavemente tables have been devised by numerous authors to

show in a more concrete manner the rel&tion between the

qualities to be desired and their relation to the assigned

ideal values. The values are purely assignable depending

upon the local conditions. In our study of various tables

we have found that the table proposed by the U.S. Depart]

ment of Agriculture is worthy of consideration. After a

thorough investigation of nation-wide conditions the Depart=

ment has issued a table more adaptable to every condition

than any other. Plate No.2 contains a copy of this table as

recommended by the Government, also a graphical representa=

tion of the same in the nature of curves. The curve of the

ideal pavement is merely an assumed curve, The vertical lines

indicated representing the qualities as given in the table.

The ordinates upon which these qualities lie are divided in
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to the nurwer of units representing the aagigned ideal rays

ment value in the table. In plotting the actual pavement

curves the number of units taken on each of the quality or~

dinates is the number corresponding in that pavement column

opposite the quality. Example: The durability ordinate for

the ideal pavement is assumed as 20 units long below the

oprve; referring to the table we find that the durability

of blook asphalt is assumed as 14. Hence the height of the

bleck asphalt ardinate at that point is 14/20 of the heighth

of the ideal ordinate at the same point. The above consider-

ation of the ideal pavement, pertains, as hag been stated,

to the most general conditions existent throughout the entire

country. In our application of this theory of comparison to

Grand Rapids we find particular conditions which must be con

sidered in determining the relative values to be assigned to

the prime qualities found in this soale of an ideal pavement

factors for the oity. To illustrate this; we found that this

municipality presents a similar local condition because of

the fact that large hills surround the city necessitating the

use of steep grades in constructing pavements. In these cases

it will be found that the quality non-elipperiness will re=

ceive more than ordinary consideration. Other alterations

will be required in other pavements of the city to determine

the best pavement to use; hence to ascertain the ideal pave~

ment for the city would be an impossible task. Traffic con-

ditions to which a pavement is subjected forms the prinoie

pal consideration in determining the ideal pavement. To a

full consideration of the pavements in Grand Rapids it may





pe stated with very little fear of contradiction that the

ideal pavement for the city would be the most economical.

The truly economical pavement is the one which is best

suited to meet the local conditions as capable of with=

standing the ravages of time and traffic with the least

possible maintenance, first cost considered. It is our ain,

then to point out the relation between the initial cost and

the cost of maintenance of the various materials used in

road construction.

Specifications.

A study of the specifications adopted by the

oity of Grand Rapids for permanent pavements shows that

standard methods are used. Standard specifications are

those adopted by most large cities and by the Association

for Standardizing Paving Specifications.

A few recent and important changes are the follow

ings

Concrete Foundations:— Before the year 1915

bank gravel was used for foundation concrete, but no bank

gravel is allowed, the olause specifying this material

having been struck out.

No continuous ooncrete mixers may now be used on

any work.

Vitrified Brick:— The most important change in

these specifications is the "*expansion-joint® clause,

Which does away with poured tar or bituminous filler and

Calls for pre-formed jointe.
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with usuzl methods as regards the actual teats. There are

no adequate means for keeping record of the brick after

they leave the car. No attenpt has been made to trace a |

particular lot of brick to any particular section of a

atrect.

Fillers:In all there are about 169 brick

paved streets in Grand Rapids. Of this number 137 are

grout filied, 30 pitch filled and two sand filled. The

dast pitoh was used in 1901. Since then cement grout has

been used exclusively, except in a few cases, one being

Bridge Street bridge.

General Inspection.

A tour of the city was made in a Ford automobile

in order that each pavement might be inspected.

Foticeable and commentable pointe are the fole

iowing: The sheet asphalt pavement of Ottawa Avenue, just

west of the city hall was investigated. We found this

etreet to be in a very bad condition and full of holes.

This pavement was laid in 1899, but is now (1916) being re~

placed with brick.

A study of the maintenance figures shows that

this pavement failed to hold up or else was not given the

immediate and proper attention necessary when a defect or

wear was first noted.

Ionia Avenue one block east is another example

of this type of pavement. This was laid three years ear-

lier and is about the same length as Ottawa Avenue. These





comparative maintenance figures shew how much revalr work

nes been done since 1908;

Ionia Avenue, ~ Crescent: to Monroe, 1400 yds.

repaired at $1720.00;

Ottawa Avenue, - Lyon to Michigan, 1720 yds.

repaired at $1800.00.

These two are cited as examples eof asphalt pavements be=

cause each received about the same amount of traffic. It

is not to be concluded, however, that all asphalt pave~

ments have not withstood the wear and traffic. These pic»

tures show views of Ottawa and Ionia Avenue asphalt pave-—

ments.
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Another stretch of asphalt pavement found to be

in bad condition is at the intersection of Fulton and Ionia.

This ia the busiest part of the wholesale and heavy truck-~

ing district, two blocks from the Union Station, Pavement

laid in 1907.
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The blook of asphalt pavement on Michigan Ave-

nue in front of the Grand Trunk Depot is also very rough

and contains several bad holes. The block was placed in

1903 and since has beenrepaired to the extent of 305 sq.yds.

at a cost of $340.00, a considerable amount for such a short

stretch.
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Asphalt EiocKke

The worst street in Grand Rapids is Sheldon

Avenue, an asphalt block pavement laid on an old gravel

foundation, in 1900. It has been repaired numerous times

and is now a stretch of patches and holes. Just where to

Place the blame is doubtful. Probably two causes have

helped to produce the many rough spots.

First, the kind of foundation. Undoubtedly,

had a more substantial foundation been used these brick

would have lasted longer.

Second, defective asphalt block. A review of

the maintenance cost shows that considerable repair work

has been done on Sheldon Avenue, approximately 700 sqeyds.

have been relaid at a cost of over $1000.09.

The accompanying photos give clear views of the

condition of the asphalt block pavement on Sheldon Avenue.

 

 
 





 

 
 

Other asphalt block pavements show no appreci~

able wear.

The following table gives a list of streets

paved with asphalt block.
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Wood Diocwk.

Of the wood block pavement in Grand Rapids lit-

tle need be said, except that the two streets paved with

this material have proved quite satisfactory as a regiv

dence type and have cost very little for repair and up~keep.

 

 
 

Thia picture was taken on Fountain Street.
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Granits Tlooke

Michigan Avenue, on the hill, is the only street

in Grand Rapids paved with granite block. The stretch is

about a quarter of a mile long and is on the steepest paved

hill in the city. It has proved quite satisfactory from

every viewpoint. Repairs have been inexpensive. These

photos show the present condition.

 

   





By far the most important permanent pavement

to consider in Grand Rapids is the brick pavements. In the

first place most of the permanent pavement isa of this type,

and seems to be in most favor.

Our personal inspeotion showed that certain

streets were in worss condition than others and the exact

causes for such differences we were not able to ascertain

with any degree of certainty.

Cement grout is now used exclusively. Pitch

filler has been used in the past but many streets on which

pitch filler was employed seem to have become rough. Cam

pau, Fulton and Ionia Streets are examples.

No transverse expansion joints are used; only

joints parallel to the curb being called for. These are of

pitch.

 

 

 

This photo gives a vivid idea of how the two fil«

lers, pitch and cement, differ. The view is on W.Leonard
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trouen had been duce (Stree’ where a sO recavias the ovene

ing, pitch filler was placed, whereas the pavement proper

had been grouted with cement. Due to some action or other,

a large crack about fifty feet long appeared. Several brick

were broken as a result. This can undoubtedly be attributsi

to the unequal expansive properties of pitch and cement.

 

This shows a departure from the ordinary curb and

gutter, being a view of Front Avenue. The drainage provi-

sions at this place are inadequate because there are no catch

basins at the driveway shown. The street crown is higher

than the crosswalk, and as a result water flows towards the

driveway and walk and remains, causing inconvenience to

pedestrians.

No attempts were made to arrive at the actual nun-

ber of defects in brick pavements or the causes producing

them. The brick pavements in downtown districts, especial-

ly the older ones, were found to be rough in many places.
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to learn, by noting tae year laid, approximate amount of

traffic, location and relative length, juat how a certain

street has lasted during its life up to this time.

Sheet Asphalte

The first sheet asphalt paving was completed in

1891, when approximately one mile of pavement was laid.

During that year 34,587 sq.yds. of sheet asphalt, costing

$94,493.00 was laid making an average total cost per square

yard of $3.86. The minimum cost of one square yard ocourred

in 1900 at an average of $1.71. Up to 1916, 153,331 square

yards of sheet asphalt has been used for paving, costing

$337,194.00 or the total average cost per square yard is

$2.39. The total average cost of sheet asphalt for the lar

est cities of the country, according to Judson, amounts to

$3.38. The average cost since 1891 bids fair to be lowered

materially in the future according to indications during the

past ten years. The average cost for the past decade is

approximately $1.89 per sq.yd. which more nearly approaches

the estimates made upon similar pavements for cities in this

section of the country.

Bituminous Conorete.

Bituminous conorete as a paving material is of

comparatively recent origin in Grand Rapids. In 1909

2,589 sqeyde. were laid which cost $7,690.00 or $3.98 per

aqeyd. that price being the maximum of the yearly averages
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$2eC2. The cost of bituminous concrete varies greatly em

cording to the cost of the substance used in making up the

aggregate compound. The processes of manufacture and metheou

of laying have been patented to a large extents Sarco, Wes*~-

rumite and Warrenite are patented processes involving the

use Of bituminous conorete. The total average cost of

bituminous conorete is $23.30 per sqeyd. We were unable to

secure cost data for bituminous conorete from other cities

which were uniférm in any way. The great variation in cost

was due to the character and grade of materials used in the

patented process but the average in Grand Rapids compared

favorably with that of the country as a whole.

Creosoted Wood Block.

In 1808 oreosoted wood block was first intro-

duced when 401 eq.ydse were iaid. In 1907, 4,990 sq.yds.

were paved in this way at the minimum cost of $3.86, The

following year the cost became almost prohibitive for the

enormous amount of $5.10 per sqeyd, was paid. Since 1909

no oreosoted wood block have been used as new paving materi-

eal. The average original cost of the wood block pavements

now in use approximate $3.67 which ie muoh higher than that

of any other paving substancee The high cost of wood block

is univergal so that this condition in Grand Rapids is not

singular but for the fact that the average cost is a trifle

higher than that throughout the country. A consideration

to be covered in a more complete study of thia type of pave
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Piceck Asphalt.

Block asphalt has varied a great deal in ite ori¢-

inal cost from $1.77 in 1910 to $3.13 per sqeyd. in 1905.

The average cost of one square yard was found to be $2.42.

This amount shows a most representative average of the unit

cost of such paving in the country. For example, the city of

Toledo for two years contracted to let contracts for block

asphalt paving at $2.33 to $3.45 per square yard.

Concrete as a pavement has been found to be chesr;=

er initially than any other type used in the city. The aver-

age costs per square yard have run from $1.35 in 1905 to

$2.08 in 1911. The average unit cost since 1901, when con=

crete was first used has been $1.63. his amount is pract~

ically the mean unit oost for this section of the country.

Data from the entire country reveal large differences in

cost. The large Weatern cities pay 75 to 100% more than

those in the east because of the expense of transportation.

Concrete pavements have also been protected by patents toa

certain extent. fhe more familiar names are Hassan and

Granitoid.

Cost of Pavements.

If any intelligent conclusions are to be drawn

relative to the economy of the various types of roads and

pavements it is essential that records and cost data be

available. After considerable search through the records

in the office of the Board of Public Works we have obtained





figures relative to the oOrjginal cost of the pavementse As is

probably the case in many other cities in the United States

the changes in the administration of the highway department of

Grand Rapids renders complete scientific investigation al-+

most impracticablee These investigations must extemd over a

sufficient length of time to warrant definite conclusions.

The first brick pavement wae laid in 1891, when ea

section of Pearl Street from Ottawa to Grand River was paved

with Hallwood brick, pitch filled. The total cost of the

improvements averaged $1.55 per square yard. Since that

time the initial cost of brick pavements have been much more

uniform than any other paving material. The maximum cost

per square yard was reached in 1893 at $2.83; in 1912 the

cost fell to $1.28 as the minimum cost per square yard. The

minimum cost is much lower than anydata which we have been

able to find for similar work done in other cities of the

country. At that time(1912) furniture manufacture was in the

thrées of a strike. The extraordinary large supply of labor-

ers at this time tended to cheapen the wages of workmen,

hence the cost per square yard of pavement was lowered.

- The total cost of the brick paving constructed by

the city to 1916 amounted to $1,722,680.00. The amount of

brick roadway laid totaled 903,237 square yards. From these

figures it will be seen that the average cost per square

yard of brick paving for the years 1891 to 1916 was $1.91.

The kind of filler used determines to a large extent its cost.

Paving cement in the form of bituminous pitch or asphaltic

compounds is in geome cases best but the cost is more than
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be well to etate that after a thorough investigaticn of ths

Original cost averare of brick pavemente throuchcut the

country amounted to $1.93. This figure compares quite fevo:~

ably with the average of £1.21 given above. When we consi¢:r

the cost of transportation of brick and other materials con

bined in the latter amount, grand Rapids falle well within *):

average forthe whole country.
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BLOCK ASPHALT

1900 3.583 14,599 $3.57 $37,489.

1904 .293 4,780 3.09 14,755.

1905 .338 3,254 3.138 10,163.

1910 £.663 10,516 1.77 $1.46 $15,353.21 18,740.

1913 .370 6,093 84381 10-55 10,051.47 14,955.

Totale-
8.247 39,333 $3.42 $95,188.

CONCRETE

1901 #£.187 2,196 1.78 $ 3,771.

1904 .236 4,502 1.42 6,415.

1905 .279 3,378 1.35 4,545.

1906 .120 1,003 1.90 1,904.

1907 .240 2,860 1.84 5,268.

1908 .125 605 1.70 1,083.

1909 .110 953 1.447 $1. $953.16 1,405.

1921 .100 1,249 32.0 1291 1,250-94 3,615.

1913 520 4,410 1.57 1.16 4,819.78 6,911.

1914 .156 1,738 1.S8 1.13 1,970.97 2,910.

1915 .338 3,619 1.80 099 3,511. S63 6,525.

Totale-—™SOE7
Be411 26,513 1.263 $43, 291.
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1892 1.900 2,587 3.86 $94,493.

18932 0677 =:13, 978 3.08 43,906.

1893 0377 4,877 2089 14,080.

1894 0379 6,913 3033 22, 280.

1896 © 450 7,707 1.95 15,950.

1897 1.366 7,111 1.89 51,025.

18398 0868 14,197 2-09 29,500.

1899 0356 5,840 2055 14,800.

1900 -280 11,111 1.71 18,97i.

1903 0590 11,974 Be43 29,900.

1906 ..192 3,960 1.93 7,619.6

1913 .561 £13,976 1.798 $1.35 $27,518.42 23,145.

1915 403 8,100 1.75 1685 10,185.00 14,125.
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Totals—
30448 153,331 $2.39 $377,194.
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1909 «198 2,589 $2.98 $1.25 $ 3,235.88 $ 7,672%.

1910 3.133 34,693 8414 1.98 35, 348479 74,655,

19211 0832 14,516 38492 e85 11,181.67 29.205.

1913 1.554 24,555 2004 83 80,198.86 55,151.

1913) 14273 20,189 3.54 99 21,906.44 51,188.

1914 1.388 23,226 8010 1010 04,449.94 46,705.

1915 0436 7,688 8210 1210 8,546.14 16,815.

Totals-
7.864 126,555 38.30 123,818.23 281,947.

CREOBOTED_WooD BLOCK

1902 e913 401 3.38 1,357.6

1907 e351 4,990 3.86 14,3756 |

1908 e113 1,448 5.10 6,373.

1909 e130 1,709 3.36 1.90 3,269.24 #85, 720.

Totals-
+507 8,348 3.674 27,7806
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1905

1906

1907

1908

1909

1910

1911

1913

1913

1914

915.

586

1.274

1.058

1.028

3.592

0842

3.621

1.318

3.118

1.600

30613

3.485

2.506

30161

20249

3.351

: a; OOO

1, 448

21, 640

9,656

1,816

33, 994

24, 936

15,060

28, 501

4, 341

323, 788

75,401

19, 439

86,134

38, 333

73,185

39,775

63, 365

55, 789

638, 945

66,211

36, 665

43,999

ror Ay

$1.55

2.83

3.02

1.35

2012

1.59

1.76

3025

1.94

1.76

1.86

Be14

2.19

1.84

2.08

210

2.16

2.08

1.98

1.53

1.28

3.38

2.38

»S FS

$1.20 $73,991.50

1.19

1.13

430

1.35

1.34%

64, 535.11

57, 916.28

79,569.34

49, 465.62

51, 98431

$ 89,918.

4,090.

43,651.

13,990.

3,840.

38, 200.

43,940.

33,700.

55,415.

43,7386

44,060.

162, 051.

43, 309.

161, 305.

67, 383.

153, 572.

86,093.

139, 350.

110.897.

94,610.

84,415.

85,416.

100, 254.
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Kaintenance cost is a very important factor to

be considered in determining the relative merits of pave~

ments. From the ideal curve relations plotted acoording to

the government data we find the maintenance cost relatively

much less for wood block and granite than any other paving

materials. The standards of maintenance differ widely

throughout the country and they vary during each adminis~

trative tenure of office. It will thus be seen that any

assumption or conclusion which we may draw as to cost of

maintenance would be subject to the statement of the engi-

heer as what maintenance means. Correct conclusions may

only be drawn when the office is held continuously or for a

sufficient length of time to show the adoption of a definite

principal.

Brick has been found to have a larger cost of

maintenance than any material used for paving in the city.

In later years, since 1913 the cost of maintenance of brick

paving has been practically uniform. This is undoubtedly

due to the fact:

First. That the brick are tested and rattled to

insure that they are perfect before being laid. This may be

taken as the main reason.

Second. That the filler used more extensively

at the present time is cement grout. Pitch which had been

used atmost entirely formerly did not permanently f111 the

joints, hence the briok chipped off.





a 8a 7 fou > ~ ~ . 4 ” ey
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sort paving bast which woon presentel @ very uneven surtas..

Fourthe The five ysar guarantee clause in the

specifications has given the contractor an incentive to te

more careful in the laying of the brick.

Asphalt failures have been due to many causes b.:%

the chief of these in grand Rapids is apparently because i*

has been subjected to heavy traffic which it makes no cilaiia

to withstand. Asphalt is not a heavy traffic pavement and

cannot stand up under the heavy loads which brick is design::i

to hold. This probably accounts for the asphalt failure in

the vivinity of the city hall where it is being replaced wit”

brick.

Another reason for failure is through the deter-

ioration of the bitumen and cementing materials in the com~

pound because of exposure and age. The factor may be re-

duced in size only by comparative tests of asphalts and a

chemical analysis of each.

Defects of construction may be taken as a cause

of failure. Municipalities are realizing that contractors ::

be held to strict accountability for every defeot by careful

inspection and the five~year guarantee clause in the speci-

fication.

Wood block as a general rule will be found the

cheapest paving to maintain. In Grand Rapids such has been

the case ezoept for the year 1913 when the maintenance cost

reached $3.36 per square yard. We have been unable to ac-

count for thia erroneous sum being spent for maintenance.
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The followinz table will serve to show the cost

of maintenance of the various pavements per square yard

for each yeare

Cost of maintenance per square yard.
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__Year Briok : Asphalt | :Wood :AsphaltBlock

1908 $1.70 $$ 98
1909 0835 054

1910 2059 1.91 $1.26

1911 2018 082 048

1912 1.41 1.24 $1.57

1913 1.66 1.35 3036 1.63

1914 1.72 1.00 1.90 1.56

1915 1.76 085 1.71 1.34

Before conoluding our study it may be wise to

state a few results which have been found peculiar to the

local conditions existing in Grand Rapids in order that the

various kinds of pavement, those that are best suited to

existing conditions of slope, treasury and traffic and to

the looal market of proper materials.

During the past few years there has been a

steadily increasing use of vitrified briok for the paving
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weautavi de CO nont grout ag a Tiller tenis to 1°

otvace the noisineas of trick pavements. The grouting bin!

the triog firmly to make a solid hard pavement which is

much more noisy than the more elastic and deadening pltch

of bituminous filler. Pitch during the wide variations

of temperature contracts and expands considerably, the pit:

softens and rune from the crown of the pavement to the siii«-

exposing the rough surfaces of the briek in the center of

the road which soon chip off to destroy the brick. It has

been found that the brick laid before the adoptionof the

specifications of the American Society of Testing Mater—

jdals, have had a greater cost of maintenance than the more

later paving brick. This has been particularly true of

the Crescent Street and Grandville Avenue brick pavements.

Drainage for pavements in Grand Rapids seems

to be well taken care of by nature itself. The city is

especially fortunate in this particular for very little

consideration need be given the matter in most cases. A

heavy clay forms the base of the greater part of the

streets
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‘| the pavementa and materials we

Yat Sand pt wie toes. conditions. such ag climatic, tép-

Cora, hic end econonis well taken care of. During the past

few years we have found that the cost of maintenance, one

of the largest factors to be considered in paving work,

has decreased materially which is evidence of the fact that

greater care has been taken in using the most efficient

material for the conditions for which it might be subjected.

A more complete study would require years of investigation

involving traffic censii, chemical research of materials

used and the wear per unit area of the street.

We suggest from our investigation that more

efficiency might be secursd in this department if cars wero

used in placing paving materials which were adapted to the

traffic or wearing conditions. Wood block is not primarily

a pavement for a residence district. It is more suitable to

stand the wea’ and tear of heavy trucking. Asphalt, witha

much lower initial cost has a maintenance value in Grand

Rapids which will average less than that of wood block. In

laying brick pavements, sand has been a failure as founda~

tion material; the use of it being the reason for more or

less uneveness in the surface and the cause of chipping and

breaking of the brick.

The condition of the pavements might well be

taken as representative of similar conditions throughout the

country and indications point t o a more studied considera»

tion of the department as each pavement is laid.



 


