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A ETTOLT CH i1 PAVIDILLLE CF LalilING, 11ICH.

The objéct of this thesis is tc repcrt the roescults
of an investigation of the pavement of Lansing, !''ichirmn,
and from their construction,present condition.:nd the anmovnt
of trefioc pacsi..g over them to present aomé conclusions as to
the relative morits of different forms of paverments aond dif-
ferent —cthods of pavément conctruction ae found in the city.
fhere 1s in all about six miles of paveorent in Lansing
(for actual dimensions and cost see Table I) whpse totol first
cost is about /250,000.00. All data concernin; the dirensions
.nd cost, also a blue-print rap of the city,showins the rzved
streots, And one showing the grade profile and & cross section
of the east end of Franklin Ave. now being p:.vdd, wore obtained
fron the records of the city engineer. "e also show a copy
of the snocifications for this scction of raverent, which is
fairly representative of all, |
~hese pavements — with the excertion of the "ranklin
Ave. bridge, wiich is 3" x 3" wood blocks,— are bric:, cither
on sand or concrete foundations, as s:own in Table II.
This table also cshows the precent condition of each section
of pavement. About 7’ of the totcl length of paverent is
laeid on a oo called gravel foundation, but as the gravel
is from 60-70% sand these foundations will be recfered to
hereafter :s(cce Table 1T) as sand.
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TASBSLE

I.

Showing cost of pavenents,lo.yds.in each section,and date of laying.

Locatﬂon of coctions [Fhen Eength Hidth [lunber [Total Cost g%%e of
{ £ paverent. | laidin ft. |[in ft.eq.yds. | cost. sg.g ; r§
Tapital Tvors [ 3 of brick
rCttawe to hicwussee (1894 1CC6.C |40 4262 FP71.29 1.0 10'x51
. ashihgton ~ve:- ' o
valagazoc to bridg 1204 197C. |40 9750 16037.28 [1.6C |G z4"
Hiogzéan Ave:=-
washington ‘vc itz .U [|3995 £140.0 [77.5 [18427 |30407.€61(1.646 |C"x5"
Vasikington Avo:-
Shiawacseo to .a=zoCc [1896 £6836.5 (70.6 [.4113 C0L30.75 (1.0C [9%x4"
jb 1 gan AVOL~ ) W
Cdpitol ..ve.to "ach. [1098 | 678.0 |66 4972 144€.C4| o0 |0k xT"
Franklin Ave:- i
Jaehingtor to Genter (1707 | P27 |50 5712.0 | £N05,00 |1.075 [o"x7®
7Turner Strect:- -
’:'ranflin to Clinton 1962 | 605 50 TAR4 [ P L4 (o2 xGn
.. L vshington Ilve"’
”J“hiauusete to srenk- |17299 B700 45,75 21752 .6 OB ET (L7 | O 2B
s ashington fve:-
—ridge 1902 | 170 3G a7 €°35 TCLLOD LoD [Tt
Allegun it:=- ;
‘Grand to Ceritol 1203 | 753 15.
Allegon Lte- S| €712 [100E4,4C |1l ~
cepitol to Valmat 190Z | 47 oy J
Capitol ~ive:- 3 -
‘llog¢n to Cttawva 1004 | &87 510) 7189 TOTCLON (.10 [Pt T
Caritol Ave:- : : ]
Mlogen to l:a=z00 1005 | R23 |76 3016 | 5001.00 |1.7ea [advysle
vashington ~fve:- - '
Rivor to @.T.: .k, 1005 1713 4 co7s5 15°51.55(1.7°7 |0%"x<L™ i
GCrand Gte- !
*ich. to Vaehtinaw 1005 | 2C1 45
Grand St:- \ 2051 CO18." " |1,75 ["muan
i‘1ch. to 7ashtinaw 1005 | 416 1524
Allcgen to cttawa 1005 | 936 |30 £183 0033.00 1.7 & | 0Mxan .
Cttawa St:- ;7
t.ashington to logen |1008 [2300 |77 15128  |£43€7.€0|1.610 |mhtznt
Fran¥lin ’vet= . < ..
vashington to Flne  [1006 [207% |40 0401  [13152.02|1.40 |alrysle
Tashtenaw _{treot « -
Being I‘aved
“ichig-n "ve:- .
NeCoRetnotelity 1.imits 19068 (45, |50 2074.5 |42660.00(1.2 onx4n




Ve were unable to find any data at to theo debth of either the
6ahd of iho concréto foundations, nor ve:re we able to mcasure
the samo, aec the pavenents did not pappen to be torn up vhile
the investigation was beingc made. !lowever, some idea c'n be
obtaine! of the vrese:it practico by an exanination of the blue-
print and the specificcticns, zlrezdy mentioned, of the Franlilin
Ave. tavenont,

' The gredes of the streotr arc folrly uniform, the
steepeet grades nov paved being onc of 5,827 et the ncrth end
of the vashinton ’ve. bridge and one of 5.077 on “r:znklin fve.
Last, between the Lake tLhore R.R. and the focot of Turnecr t.,
both of which arec very reasonable grades for briock paveﬁente.

There 1s very little unifornity in these pevene:its

as regards the amount of crown, either cn diffcront pertions
of the same pavoment or on different pavementes This lack of
unifornmity was dotermined by taking the reletive elcvations cf
the orown and jutter,(seo Tables IIT ¢ IV ) with = leveling
nctrumint a2t intervals cf zbout elf 2 block along each individ-
ual section of the pavement. Cne of the noticablc fexturos
of the newcer puvonent is that they ere ncarly ultays civen a
greater crown than the old and this scems to be one of the
good fectures, as it throws ti::e water to the gutter more quicl:ly.
This duta on crown also enabled us to form more accurate
conclusions 25 to tho manner and thorou-hness of the
rrepemation of the foundations. "his ic shown rore particularly

in Table IV as this toble gives tiie nctual relative clevations
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showing construction, and present condition of each

section cf paverent.

Locaticn cf Construction Preeent Conditiomn.

ravenent Found- |Filling |[iiake of
ation 3rick. |
CAPIT/L AVELUE:- Conoreote [Pitch Hayden |hLearly perfeot, onc
< , : Block or two slight
ottawe ctreet to dcrressions,
: due to the brezk-
Ehiawassee street. ing of found:tion
over ripe trenches.
Ottawa strect to Sand Sand Tane & |Bricks of inforior
3o0lan quality, badly
Allegan strect. , chirred: eover:l

bad depressicns
over so-or
trenches.

Allegan ctreet to Cand nrout Yedal |[Falirly good
3lock condition:
alanazoo strcoct bricks show
gone wear
due to !
troffic.

VACHINGTCN AVINUT:=|land Grout Yedal Rough in places
2lock due to s-ogging
trand Qrunk f.3l.to of foundation
betweeon ties on
sridge streot car tracks,

otherwise very good.
3ridge to Rough necrly al%*

‘ the wuy due to
ralamazoo itreet Concreote |[“itch Lano & séttling of sudgrade
3olan over wvater rire g
trenches, also due

to crushing of concreste.

|
:
|
o
|

Kalamazoo strcet to| Land Pitch flarris |(Very rough being !
: Tavor rutted frcom Loovy !
Zhiawasece stirect troffic z1so frenm

sarsins cver rire
trenches, also Jue
tec woar of briclo,

Clilawassece ctreet L 8and tand Town- Shows considerablo
send wear on veat
Franklin avenue. cide, aumerous

deprescsions due to
washouts of cand,and
aver pipe trenches.




Table II (continued)

Location of Construction Present Condition.
pavenment Founde Pilling [Meke of
ation Brick.
VALRUT STREET Sand Tar Tedal This DloCk of pavement
Block is very little used
Ottawa street to and being very new
Allegan street. it is in perfect
condition.
TURNER STREET Sand Sand Town- The brick here showed
send 'wear than on any other
Franklin Ave. to block of pavement in
Clinton street. the city most evident
along gutter,very flat.
GRAND STREET Sand Sand Meddl tf’avcment in good
Block condition except that
Michigan Ave %o the brick showed
Vashtinaw street coneiderable disinte-
ration; weather.
FRANKLIN AVERUE Sand Sand Town- Numerous sags are
send evident where
| Center street to water pipes have been |
Washington Ave. laid and not proper-
ly back filled, k|
Vashington Ave. Sand Grout ¥edal Very good con-
Bléck dition generally, the
to foundation has |
Pine street. weshed out in two
small places, new.
OTTAWA STREET Sand Grout Nedal Thie is new pavement |
Block and is in very
Washington Ave to igood condition
Logan street generally, only a
very few slight sags.
MICHIGAN AVENUR Concrete| Tar Harris |This 1s in excelent
Paver condition and on the
Washington Ave to whole the best
M.C.R.R section of pavement in
the city, heaviest traf#
U.C.R.R. to Sand Band Fedal This although new is
Block very poor wes laid dur-
City lLimite ing rainy season and sub
grade washed badly a
large % of filling wae
also washed out before
street was opened.
ALLEGAN STREET Sand Sand Lane & Excellent
BoYsw  |condition.
Grand street to
Walnut street







as coricd frorm the ori-incl noted. 11 of the new rave ents In-
dicate a clz2ctnecs of rrep:iration of the found ticr, eshewn
by variaticy of z2 much s .07 £, in the anount o crown con
iifferent portions of the sane novement, and also by nu -erous
deprescions, which indicate irrecular cctiing of the foundotion.
In crilrr to comre the diferent rover-cnts as to ef-
ficiency, reiative to their nethcdr of consctiructicn, 1t vr-s
nececsnry to g .ther come data in the covparative emovnts of
traffic rassins over thom. And as 1t vas i-rocsible, due to
lack of tire, to.spcnd a full éay on ¢ :ch street, = full lzy's
traffic was tcken at what wos thoupt to be the peint of max-
irmm tra’fic, norely, on vashinston ve. rcuth ot the cormer of
tasghin~ton ‘ve, ¢nd fc2lanazoo t., wnd from one to three hours
traffic ®an ta en on each of tho othor strcets. -hen to obtain
an arproximate idew of a duys treffic on ¢ ch of the other
streets, we accuned that thoe ratio of tralffic per hour on =zny
street, to that on ‘ashington Ave. for the same hour, wan
constant throug out the whele dey. “he tr:ffic mer day on cxch
street vas dctermined in the following way, (for results see
Table V )
Tet A = the trauffic per day on Vochlnston Ave., Douth,
Let a = the tr2ffic per any hour on "ashi-gton “ve., Louth.
l.et x = the traffic ner {ame hour on ctreet to be deter—ined.
To find X = tr {fic poer day on e.i12 strest,
%_: reréontage of vhole days traffic that passes on Tachington
fve., tcuth in the hour vhosc traffic 1s reprecented by (a)
:hen é_z the percentage of the amount for a siven tiwe on ~ash.

sve, that p.ste cver the other street in the sane tirme
Therefore % = %’A



TLILE ITII

wlowing crown of navement,

Location of pavenient Anount vidth of |Risc prer Ft;
of crown [street of width.

Frenklin:- Center te ach. .60 Tt. "D ft. 024 L.
Franklin:- Pine to ‘ushinrton. |.43 ® 40 " .C215"
v'agh, :-Franklin to lhiawaeges |27 " 45.75 L0178 "
Turner :t. 0" noon LIS "
“agh:- thiawassgce to ! a-zoo0 .07 " 79.5 r.T4n"
“agh:- a=-zco to .Iridre T 40 " L.
washi= ridre to C.T.K.KRe. L " 4: " Soe7"
Cttewa ..treoet .0 " zon ozcan
Capital:- (ttawz to i hiawacece |61 " 40 " LOUC4
Capitol:- Shia. to Allegon AT " son L0Lcen
Crand Stréot A 67 " 45 " oo
.apitol:~ slle,un to ‘a-zoo .60 " e " Mo lsiatnd
Allegan:- Grand to Cepitol 46 " 45 * L0205
Allegan:- Capitcl to “alnut 4 " 0" .02002"
Talmut -treet .40 " 34 " JLoelm
“ich:= Capitol to 'ashington [.°7 * ce " 017"
Yich:~ ‘ash. to i'.C.ii.H, 74 " 77«5 .C102"
I'dch:= l'.CoR.Ke to City Limite |57 " 50 * 00 na”




Flevations from vhich

na *‘\r .
I‘.".A'.,I s

oroes-gsections of

Iv

pavements were determined.

Eléva- “leva- [Ano nt |[Vidth of
Loontion of tion of |[tion of [of crcun|street in
pavoments. gutter. |[crown. Tect.
TURKER £9RCTT T el 1.74 £ 50 50
Clinton octrect €.C2 5.7 €4
to 704 i@ «C3
Froanklin “venue. 11.71 11.750 .50
FRARVLIN AVILUE & 1€ 4,7 1 50
Clinton Ltrcot to S.ul 4,97 AL
aghingt n .venuo.
FRANILIN AVILUD 3.13 .92 «Z0 40
Washington Avenue 11.51 11.:.C o S
te .78 R,22 .C6
Pine ftreest. Te91 TelD .€6
WACHINRGTCN AVILUT 2.13 £,01 e 45,75
Franklin fvenue 7.53 7.07 o 4€
to 5.41 4,97 «54
thiswagsee Ltreot 379 T4l gela)
6.55 8.3 «32
VASHILNGIIN AVELUE R.C4 7.15 e 79.5'
Chiawassee ..trcet to 7.1 6.1C 1.00
¥alamazoo {treet. 4.47 356 91
VASUTILGTCH AVINUE Be03 0,473 <45 40
..alanazoo iLtroet 11.51 10.7C 71
to 3.88 q.70 .50
sridge. 8.23 4,72 .51
10.50 C.04 «58




chowing the trafic per dzy on pavements.

tiame of street and Tot:l No|%ot 1 lo|lonnageigPercent of ''ax-
location of pavement |Vehicles|Tons .ehicle |imunm Tonnage.

TASH:= Yich. to ¥z:co (1473 066 +65 a7
L ASH:= azoo to 3ridgo (1046 755 .70 en”

VASH:~iridge to €Tt | €34 512 .70 4¢°’

VASH,- ich to chia. [1404 6" .62 787
VAulis=Frenk-to Chia. 501 474 07 44~
“hAlLl-vesh. to Tine. | IR1 LE6 .04 4
P ALI=-"ash. to Centcr|1140 947 .82 ©g "
TURLER STROLT n54 €57 .76 507
CITHWA €14 VLT, TLC 20T e 187)
LALMUT SiRILY g2 57 .57 57
ALLECALE Wal-to vash |- 44g TL7 .C6 oo
AllTGoalisvaBh to Grand| 418 1€ «75 el

VASHTINAT S9R7EY 354 240 .60 FEroN
CAPIGAL AV:iTUZ o0 1356 .45 127
GReHD CTRADT 550 456 .83 41
MICH:=Nash to '.C.k: [147% 1111 «75 100”
MICH:=MCKR IC City ™ | €35 400 63 z6"




- —

.  ——————-




7he results re:arding traffic are, of €ourse, fron
the marncr of obtainin; them, inaccurzte. o consider:tion w:s
given to the sariation from day tc day nor from se~son to
season, and the assumption upcn which we based our method
of computinrs traffic is not exuzctly true. ‘llowing a liberal
nargin for err;rs, hcrever,ctill leaves the rescults, good
arnroxinctions, and ¢of much practical value in the comraricon
of prve-onts.

From a study of the dzta collected we draw the following
conclusions: -
First; That for heavy traffic such ~e draysge, a brick pavement
should always have a concrete foundution, with either grout of
tar filler. '
Seoond; 1hat for a parge amount of light traffic, vhile a con-
crete foundation is to be preferred, a gcod grade of gravel
will make an effective foundation if it is prepared very cnre-
fully. Cn this type of pavement a tar filler should be used.
Third: .‘hat for a comparatively smell anount of traffic o
carefully laid foundation of gr:vel 1s oufficient and that
the filler should be proferadbly tar, and if saxnd is used it
should be carefully swecpt into the jointa.

Cur last and most general conclusion 1is that.the in-
efficlency of a pavement can mearly always be traced to a lack

of proper construction rather than to a lack of proper design.



