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PIFACSE

A Campus road 1is here designed to aid in the solu-
tion of the traffic vproblem and the shortace of parking
area wnich has been created by the increacsed enrolluent
at Michiran State College,

The proposed road will decrease the con:itestion at
the intersection of Xalamazoo and '"arrison, provide
married students, that are living in the anartment areus,
with petter access to student nar :ing lots; anc aid in
routing traffic around the Stadium and rield House dur-
ing major athéletic events,

Included in the design of the road is the removal
of the hill just sgouth of Demonstration Mall. This will
provide fi1ll dirt for the low area now occuplea by the
cavalry stables., The removal of the cavalry stables
and leveling off of this area will vrovide greatly need-
ed bullding or parking urea.

The pine grove that covers tne hlll has long vast
the stace of being an experimental wood lot. Also it
is no longer needed as a wind braier to stov blowing
sand.,
ing the designing and vnrevarztion of this thesis from
Professor C. L. Allen and members of the Civil =ngin-

eering faculty of Fichigan State Colle-e, T. B. Simons
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and meapers of the Bulldings and Utlilities £no-ineering
Division, H. . Lautner and wmembers of the Landscape
Archetecture Division, and D, W. Putman, Project “ngzin-
eer, licnigan State Hishway Depurtuwent, for whicn thanss

are hereby exvressed,



SLaB DugIGH

The first consideration in tue desisn of a concrete
slab is the loud which 1t 1is to carry. In the absence
of a local traffic survey it will be assumed that the
volume and character of traffic that the naveument will
carry vlaces 1t in the class o a Limntly “raveled Fri-
mary Route, Plate #1 shows the traffic volume and nuiuber
and size of wheel loads churacteristic of tre class of
road, The stress set un by these woving wheel lozds
are co:a~uted by the matheanatical analysis developed by

Dr., H., . Jestergaard,

5_ 3.36 P /__ /%
0.925 + o-ZZjﬁf

dz.

raxiinum tensile stress in p.s.l. at the

3
ton of the slab in a direction vzrailel to the bisector

of the corner angle, due to a wheel load of P 1lbs.

P = "“heel load in 1b,., pluced on the slab corner,
P 1s the static wheel load increased by a factor to prro-

adesuate allowance for the immcct of moving loads,



TYPICAL TRAFFIC VOLIZIES AID WHEEL LCAD DISTRIBUTION

FOR LIGHTLY TRAVZLED PRIIARY ROUTE

Average dally traffic

Automohiles Commnicyical vehlcles

Per- Per-
cent cent

All of of Number

vehi-| Number total Ilumber total of

cles vehi- vehi- Axles
cles cles

1,310} 1,090 &3.2 220 16.8 469, 2

e o—————

Distribution of wheel loads on commerical vehicles

Numbep of wheel loads per day and per cent of total
commepical wheel loads.

Less | 4,000 5,000 6,000 7,000 8,000 9,000
than to to to to to to
4000 | 5,000 6,000 7,000 g,000 9,000 10000
1b. 1b. 1v. 1v. 1b, 1v. 1o,

1

No. Ho. No. No. No. No. No.
395 25 25 12 o] 3 1.2
o/o o/o o/o o/o o/o o/o o/o
84.,18| 5,33 5.33 2.56 1.70 .64 .26

PLATE “/




d = Tniciness in inchies of & concrete slab at
a corner (unifora thiciness or eauivalent thic mmess of

a tnickened ed:ze slab).

az= rzdius in inches of the circuler area
equivalent to the contact of the tire with the pave-
ment,

L = radius of relative stiffness defined by

the equation, Y

/Q_. ELZL
12 (/- ™) e

[l

L~

iodulus of elasticity of the concrete

Poisson's ratio for the concrete

(]
"

W
)

= Fodulus of subgrade reasction in 1lb, ver
8q. inech »er inch,

The stress given by the formula are for loads on
the corners of the slabs. Stress due to loads in the
interior of the slab or on the slab edge at some distance
from tue corner are not considered, Research and past
exnerience has proven tunat the critical point in a vave-
ment slab is the corner,

Slab thic:iness computations have been based on the
assumption that the req uired life of the pavement 1is
30 years, Laboratory and field studies by the Nichigan
State Hiznway Deovartuent indicates that the value of
subgrade reaction (k) for subbuses in Michipan of sandy

nature is 100 p.s.i. ver inch, This value of (k) is



(3)
used to find .Jester-aard's radius of relative stiffness

Concrete like otner structural naterials is eifect-
ed more by repeated loads tnen by a single load of the
same maxitude, Avvlication of the fatigue principle
to vavenments desizn is based on the facts that when
a repeéted strecss does not excecd 50 per cent of the
ultimate strength (safety factor not less than 2)
the concrete will stand an unlimited number of stress
revetitions without failure; when revceated stress 1is
lass than 50 ver cent (safety factor greater than 2)
the reretitions of stress is not harmful; when the
repeated stress exceeds 50 per cent (safety factor less
than 2) continued repetition of stress will ca:se failure,

Plate #2 shows the fatigue behavior of concrete
in flexure., The relationshi» betwsen the safety factor
and the numoer of stress repetitions required to induce
fallure represents the best data available,

The comvputations are tubulated in plate #3 to
facilitate analysis of design., The wheel load groups
taken from tarle #1 are tabulated in column (1l). & 20
per cent allowance for impzct is added to the maximun
load in each grouv to give the lowds actually used in
this design and record in coluun (2). The anticipated

numnber of vehiclss per 24 hour veriod from vlate (1)



FATIZUE CF CCLICRETE

Number of stress Safety
repetitions to Factor
induce falilure
R LT T ettt e 0.00
54000 —mm oo e 1.43
10,000 ==ccmmccccmccccccccccmaccacaccm—aena o aa 1.5%
15,000 =mecmcccm e e e e 1.59
20,000 =mmcmmmmmmmm—— e e e —m————————————— 1,64
25,000 ~=-=emccmc e - 1.68
30,000 =-emccmc e e e e 1.72
35,000 == oo oo mmmmee e e m e e e e 1.76
40,000 =mmmemce e m e e 1.79
45,000 === mmm e e e e 1.82
50,000 mececcccccc e cc e e e c e c e r e e ————— 1.84
55,000 mmcmmce e e 1.87
60,000 ~-===cmcec e ———— 1.69
65,000 ~memccccccc e e e - 1.90
70,000 =meemee e e e 1.92
75,000 ~mmeccce e c e 1.93
80,000 -mmmccc e ————— 1.95
€5,000 ==cccmcmm e 1.96
90,000 =cecmcccccc e e e cccc e e e ——— 1.97
95,000 -eeccccccmccccc e e e 1.98
100,000 ~w-cmcccweccae——- e mmccae———— ——————— -——- 1,99



(%)
are g¢oins both directions. Thils total is dividsd by
two to get wheel louads 1in one direction and recorded
in column (3). The values in column (3) zre multinlied
vy 10,950 days (30 year desizn veriod) to get the total
numnber of anticinated load revetitions for each loed
group and the results are tabulated in coluun (4),

The accumulated nimber of wheel load repetitions
for each load plus all heavier loads for the 30 year
period are computed., The vrocecdure is curried on
until the accunulated number of wheel loads exceeds
100,000, Reyona this volint a vavement will be adeqgueate
for an unlimited numcer of revetitlion of all lignhter

1

/heel loads. This 1is recorded in colurn (5). From

-

plate #2 deteruwine znd inter in in column (5) the safety
factor required for each accumulated total of lo:.d
repetitions. The maxiuum wheel load, plus 20 per cent
imract 1s multinlied by the anticlpated load repetition
for the 30 year psriod and recorded in coluun (7).

1

Cououte the allowable stress corresvonding to each sa

Hh

ety
factor and wheel loud by dilvicing the moaulus of renture
(700 p.s.i.) by the safety factor and record in coluun
(8). Deterizine by the desisn formula the reguired thick-
ness for each wheel load and record in column (9).

The vaveiient must be desipned so that it is not



PAVEMENT DESIGN FOR LIGHTL¥ PRAVELED PRIMARY ROUTE
P Bors S o) 10) \ (10 T
(1) (2) (3) (4) (5) (6} O i (8) (9) (10) (11) (12) (13)
) Analysis of design selected
Moo g P 1= ad ;,f\\,L4J-!,-\.~_-. : 7
1eel Lo0ad, 1D Load 1 etilitlions value of ”d_" (.OO _Lﬂ.
Maxi- No. Cumulated Dol,. 2 Alloyw- Re- Per cent
mum for | per day | Anticipated| for each re= gol. 4 for able quired Actua fatligue
By groups rroun one for load plus | quired |wheel loads stress | value Actual S&_L(‘tJ Actual resletance
static plus 20 | direct- 30-vear heavier safety heving 50 of "a" |stress |factor | allowable consumed
percent ion peroid loads factor | 8afety factor inches |p.8.1. 650 load by each
impact legss than 2 Col 10 |repetition load
Under 4,000 4,800 198 2,168, 100 |..........| 2,00 - R 325 covsin]|l oneme ilialsiseteei ST T SINES CUl| ISR
4‘A@-:,uu~ 6,000 13 142,350 ceeesess | 2,00 B 325 R I e ¢ L on Y Ml J
2,000-5,000 7,200 13 142, 350 | ........ | 2.00 - PR 325 RS BRI las v DT T ) R
©,400 5 65,700 132,495 | 2.00 . RS Beh conene]l vus i f s el SREERREDLE G (USSR
C £ 0 300 5 , & ot T s hA e e T e G YL e
9,600 4,0 135 600 00 1. ;,EL 4208 40,0 540 6.85 325 2500 unlimited A e o
10,800 [P 16,425 22 1.67 177,390, 00( 389 & 360 1.80 2,000 391
12,000 0.6 6,570 > 1.47 78, 840,000 442 5.50 390 1.87 23,000 28.6
AT g iotn S oy 66,795 cevssess | oo FENEEESE 710,000 Sy el & R T Y a L OFf T
utel"l‘f@(:_ oV eY
age of Wueel 3
loaqs having
S.F.less than 2| 10,100 cieaes 66,795 coseecee| 1.0 - B 340 7.00 v ol 1 E e e i T RPN

PLATE 3




(5)
only adequate for each wheel loud group but also for
the combined eifect of all wheel load rouns. The
welcht average of all these wheel load grcuns having
a required safety factor of less than 2 1s taiken and
treated as another grouv having the number of repet-
tions equal to the total number of repetitions of all
the loads included in the welghted average. The welght-
ed avera;e wheel loud is the total of coluun (7) divid-
ed by the total of coluumn (4), This value is entered
in coluun (2) and the corresponding number of lo:d repe-
tition 1s entered in coluun (4). The required safety
factor for this accumulated total of load repetitions
is taken from plate #2 and recorded in column (6). The
allowahle stress 1is coumputed and the corresvonding value
of "d" is recorded. It 1s now possitle to select a
design to meet these requirements., It 1s seen that the
srestest required value of "d" is 7.00 inches.

Trhe uniform &as well as the thiciened edge cross
section have been considered here, Athougn a pavement
of uniform thiciness slishtly increases thne concrete
guantities 1t does not necessarily increase the cost,
because subgrade preparation can he accomolished better
and cheaver and it siwuplifies joint design and construc-

lon. 1In this desiyn it was decided to use a uniform



(6)

thicaness cross-section with "d" equal to 7 inches,

A cneck 1s meae on tne final desizgn by recording
in column (10) the actual stresses corresponding to each
wheel load for the value of "d":- 7.00. The safety factors
are compnuted and entered in column (11l). Read from nlate
#A the actual allowable nu.ar-er of stress revetitions for
each safety factor and record in coluan (12).

From the actual allowable wneel load repetitions
in column (12) and the anticiovated wneel load repe-
titions in column (4) the percentage of the total fatizue
resistance 1s determined und recorded in colu.un (13).
The limlt of fatigue resistance used by the wheel losds
is 100 rer cent. The 7.00”uniform cross-sect.on 1s
satisfactory since not zll of its faticue resistance

18 used uv by the anticipated loads,

A,y T
S0

The crown of the 30 foot pavement is 1 £/& inch,
This 1s the crown specified by the lichigan State High-
way department for this tvoe road., Concrete beingz of
higher tyne surfacing requires very little slope to
assure water run off, The crown 1s tased on the modl-

fied varabolic curve,



JoInTSs

Joints a:e used 1In con=zrete —avement to reduce
stresszs caused by changes 1in te.rerature and nolsture
centent which cause chances in volume of the concrete,
These chanses 1in voluuwe cause comovression, tension and
flexure in the slab., ixpansion joints, contraction joints,
and hin;ced Joints are installed 1n pavement to keep those
stresses to a minimumn,

Thehuestion of Jjoint spacin: in <oncretc pavements
is very debatiable. The spacins of exvpanslon jointe 1s
devendent on the allowable connressive stress 1in the
concrete and on the maximum comvressive stress created
by the exvansion of the slab., It was assumed in the
calculatinns for slab thic ness that no forces are act-
ing at the ends of slaus where the reinforcerent 1is
bro.en. Thls requires an expansion Jjoint at every
break in the reinforcement. This is imoractical, how-
ever, and unnecessary iecause concrete is strong in
comnreszion, Tne avere;'e couvressive strength of rave-
ment concrete in licuigsan is between 4,000 and 6,000
pounds per square in-h., Suppose a pavement was laid
during a temverature of 409F, and the following sunmer
reached a temperature of 1408F, If the pavement is fully
restrained the maximum possible unit compressive stress

would be 2,500 pounds per sauare inch couputed by the



(8)

following equeation:

Sc = zZet

Sc = unit compressive stress in pounds
per square inch

&l
1]

odulus of elasticlty assumed as
(5,000,000 p.es.i.)

e 2 coefficient of expansion assumed as
( .0000LS5)

T Temperature differential (100°F)

It i1s obvious that expansion Jjoints could be omitt-
ed In construction durings the summer 1onths without cause
of any harmful effects, where as, during the colder
months 1t would be desirable to plzce them at inter-
vals of not more than 400 feet,

Expansion joints may by necessury to relieve un-
desiratle horizontal pressures at bridge structures or
at critical joints such as short horizontal and vertical
curves and intersections,

It is recoumended by the ichigan State Hizhway
Department that a narrow expanegicn joint of 1 inch be
used between 400 foot slab sections.during cold weather
construction, This practice will be accented as it will

eliminate the undesiranle features assoclated with

contraction joints.



(9)

Contraction joilnts are installed 1n the pavement
for the purpose of controlling craciking. Since the re-
inforcement must be brozen at contraction joints, the
joint is free to open., This presents a difinlte mainte-
ance proplem, especlaldy when they open more t. an
1/4 inch. The longer the slabs are constructed the
wider the joints willl open. Contraction joints are to
be constructed every 100 feet. This glves an expansion
or contraction Jjoint at every 100 feet to create con-
tinuous reinforced 100 foot slab sections,

A tie Joint 1is installed down the center line of

the pavement to control longitudinal crackinge.
JOLIT FILLER

Since the primary pufpose of the joint filler is
to orevent infiltration of forelen matter when the slabs
are contracting and to supnort the joint slabinys com-
pound at the top, the material best fitting the reuire-
ments 18 pre--cmrressed wood, The wood boards are pre-
compressed in the dry state to anproximately 70 per cent
of thelr original thickness and are inserted in the pave-

rent while still in this condition,

The Joint Sezler shculd be as soft as can be used



(10)
without flowing from the Joint in warm weather, lon-
bituminous materials or combinations of bituriinous and
non-tituminous meterlials maxe the better sealers, An
asnhalte rubber comround used here offcrs tne most setls-

factory results,

RETHEFCRTEEITS

Steel reinforcement is generally emnloycd in
concrete vavements to control cracixing, tle bars 1n
longitudinel center joints, and slip dowels in trans-
verse exovansion and contraction joints. It in no way
increases the resistance of an unbroken slab to flexu-
ral stress or adds to its strengthh. Its sole purnose
is to hold together the fractured slabs after crac':s
formed so &s to ald in load transmission and to prevent
cracks from openning wide., £E£ince steel does not per-
form its function until the concrete has cracked it is
necessary to use enough steel to taie all tension,

Tension in the steel memvers across any cracxs 1s
equal to the force required to over come Ifriction be-
tween paveiuwent and sub-grade from the cracz to the near-
est free joint or edge. Steel par wmat is therefore
designed to be adequate for a crac: in the middle of

a slab, Althouszh the awount of steel may bLe reduced



(11)
toward the ends of the sluab the same wel it 1s usually
used throush out the slavp.
The area of steel required for 1 ft., widtn of

slab 1s couputed from the .formula:

L FW
2 S

A

A = Area of steel, running in the direcztion
in which L 1s weasured, in sq. 1in,

L ='The distance in Ft, between Ifree trans-
verse joints when the eouatlon 1s used
to calculate lonritudual steel of be-
tween free longitudual joints or ed: es
when figuring transversal steel,

4= The weictit in 1b., of 1 sg. ft. of slcb

f = The coefficient of iriction between
slab and subgrade

S = Allowable wor(ing: stress in the steel
in p.s.1.

Tae standard 1/4" buar wmat will be used as it will
ineet tnese requireinents,

“xverience incicates that swall bars or uesn are
more effective than tne saume area of larger bars, becauce
they can be distributed nore uniformly in the slab,

Tne position of tue st=el in tre slab is not important
except that 1t should be far enournh froiu either surface

to be adequately wrotectea from corrosion,



(12)

Tie bars are used across longitudinal jolints to
insure firin contact between slab forces and to insure
adequate load transfer, They are also used across longi-
tudinal joints in oruer to prevant sepueration of the
slabs at fills and curves,

The tension on tne tle bars is equal to the welzht
of the slab between the Joint to be tied and the free

longitudinal joints or dd:ies multiplied hy the subgrade

friction.
Expressed as a formula:
4 - YA W £
S
A = total eross-section area of steel
in all the tie bars across L ft. of
lon:itudinal joint.
L = lengsth of lonsitudainal joint in ft,
S = tension in the steel in v.s.i.
b = distance between the tied joint and
the nearest free joint or ed.e
J=the weight of the paveanent in p.s.i.
f =coefficient of friction ietween pave-
ment and suvsrade
/4_ /0 4D -84 - /.S : (.53

Zsoo
Using 40 tie bars in the 100ft of joint at maxi-

mum svacing of 30 inches, " Each tie bar must have a



(13)
crpss sectooM area pf 6.53/40 = 0,163 sqa. in, (1/2"
bur dia. equals 0.196).

Tie Dars are emnedded fur enou;h in ecacn slab to
develoo tue necessury onid, ~The muxiaum working stress
for ‘ond in deformued bars 1s talzen as 200 p.s.1. *ach
bar will cury a total tension of

S = 100 x 13 x &4 x 1.5 = 4450#
Z.0

and will need
4450 = 22,25 sq. in. of area on each
200
half of tne bar to provide sufficient bond, As the

circuference of a ¢ inn. round bar is 1.,5708 in.,

each half ter will ne:d to be at least 22,25 = 14,3 in,
1.57u8

lonz. 40 tie bars 1/2" x 30" long will he used in the
100 ft, of longitudinal joint.

In view of the fact that there 1s insuificient factual
data avallatle uvon which one cun conclusively base desi;n
s to the proper size, tyve and svacing for dowel tars,
it will bve assumed that nractice and experience 1s to be
the deciding factor in selzsction of a suitable load
transfer unit, The recomiended 1." x 15" dowel at 12"
centers witn metal slzeves will Le used., Usually the

dowel nearest the paveuent edre 1s vlaced 6" from the

+3

edze, Thils nermits 12 dowels per 13 foot slabs.



The width of vavement used is 30 feet. Thils width
of vavement 1s not only in keening with the width of

other camcus roads but will allow two ordinary vrivate
passenger vehlcles to pass eacn other safely with vehicles
pari;ed parallel along one curb. The actual width of
roadway avallable 1is only 29 fzet (sce road cross-section
illustration ?late #5), Michi;an laws liuit the gross
width of vehicles to 8 feet. This leaves 21 feet for

moving traffic,

STCORIL 828R DISICGH

Preliminary to the dzsicn of a storm sewer system
the awount ol sewa;'e that it nmust carry requires con-
sideration. Tone rational method 1s used in analysils
of tne various factors effectin; the amount of rainfell

N ) . . N 4L .
runoff. This method 1s exvressed in the following eqcation:

2 = AIR

s
i

3 the runolf in cubic feet ver second

the area of the section to be served
in acres,
I = the coefficlent of runoif of the area

A

R = the rainfall rate in inches per hour,
The area of thie section to be served cun be measured
from tne map., The runoff coefflcient is very largely de=-

nendent upon the per cent iunmerviousness of tre area from
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which the runoif 1is derivea, The nercent of impervi-
ousness for the wihrole area 1s derived alfter estimating
or ascertaining the vronortions of tre various surfaces
of the whole area, In tis ccse very little water will
be running on the navement from tre shoulders due to its
construction. “Therefore tle greater vart of the area
in concern is the paveient itself,

Two considerations will inter into the rainfall
intensity to be used, C(ne being the time of rainfall
duration and the other the expected railnfall intensity.
Sufficient data can be obtained frcm vrevared rainfall
intensity curves and foruulas to avold ;uessin;: as to
the expected intensities,

The comiination curb and gutters illustrated in
Plate #5 1s used to carry off the surface water., Catch
basins -collect the surface water from the gutters at
cvbout every 500 feet alons the roadway.

In the desixn of the pipe to take cure of the
water that has entered the catch -asins the following
assumntions were made: '

l, The ninimum size sewer to e used is
8 inches.

N
.

n is 0,013

3. the minimum allowable velocity 1s 2,5
ft. ver second.

4, Ths uinimun cover over the crown of the
sewer is 5 feet.
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5. Area to be served by eacn catcn basin
is 0.034 acres.

6. The time of concretration is 11l seconds,

7. Tne imnerviousness isg 50 per cent

&. Tne rainfall formula adovted is:
R = 1L6
te(

Supstituting the tiue of concentration for

t, R = 106 = 3,52 incnes per uour.
11+27
These guantities are substituted in the

formula: 1 = AIR
2= .032 (,50) 3.2 = 05056 cu. It per. sec,.
Tne au-ntity of flow originatine in the rozd arca

does not warrent laying a new sever line., The existing
storm sewers as sihown on tie pnlan will e used to curry
off wuter collected in the cazteh basins., A 21" line
crosses the pave.ent at station 6+ 40 and empties into
24" 1line in sbout 500 feet. The 24" line cupties into
tne Red Ceda r River bacii of thue Jenison Field House,
This line cun easlly ta e care of the sdditional loud
of 0,200 cu. ft. ver second thnat it collccts as it
passes under the roudwvay. The 12" line that dralings
the tennis courts wnd ewnnties into a 13" line thayeuptiss
nto the River v 17 e o8 Do Tl the pavenent fronm

6+40 to 15+ 35, This zrea of road wav will produce a
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flow of 0,38 cu. it. rer second. The vuvement South-
west of Demenstrat . on Hall will drain its runoff into

the 24" line running to the ~iver,

NPT DO NIy ey Ty
! :,\JI\]LV C’f vl .,,:?u'_, L i

Tne design of concrete mixtures 1s bused orinci-
nally uvnon the net guantity of mixing water used per
sack of alr-intrained cement, The selection oi a water-
cenent ratio involves a consideration of bDoth the degree
of exnosure to which the vwavemnent 1s to re subjected
and the strength requirements of the vavement., In de-
termininr the proportions of A, ¥, ceuent, water, and
ageregate 1t 1s desirairle to arrive at those ororortions
which will <ive the most econouical results., The rel-
ative pronortions of fine and coarse ag;regates and the
total amount of asrregate that can te used with fixed
amounts of A, <., ceument and w: ter will derend not only
on tre consistency of the conc:ete required but also
on tne srading of each argrecate, 4 unodification of
thhe Mortor Void l‘etnod for tine desiun of alir-entraining
concrete mixes has been used by the icnigan ftate igh-

way Departument since 1840, Their snecifications and
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classificutions are here used in desi n of a Crade "A"
vaveuent concrete mix with a ceient content of 5.5 szcits
ner cunic yurd,

The naterials to e used are:

In a l-bazx batch there will e 1 cubic foot of
cement, 1l.t7 cublc foot of sand, 3.¢3 cunic fest of
cource ar regate (combined %A and 1O0A using half and

half of each) and C.6 cubic foot of water,
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ROAD LC 2 T

The prelininary survey was made with transit and
tape, the angles and distances being curefully meusur-
ed and recorded, The Tovorra. nhy was fully noted to-
gether with any detalls that would effect the final
road location,

The data from thne preliulnary survey was vlotted
to sculz and the rozd locution determined. Center line
stations were established at 100 feet stations and cross
sections talken at eacn station, or fractlion there of,
if gzround elesvation meet an a :runt change, 7The center
line vrofile data was nlotted on profile vaner wnd the

road gradcs deterumined,
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Jurface of ifiniched
mave sent 5 Peveucnt 2elnforcenont
(..ot carried throuch joint,
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- - k .. P,\ —— X . an - Neytre
(.' N ) I ‘\;l.g x 15 -/O..‘,}‘
R T T S .-\-.&: Lo e L g turs sueced of
i 4 NT e Tl 12" intervels
) ','A - b . l' . .A .
e RO Al b {- zeross slul,
L) a . .
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Iﬁ\l/b" Parting Strio

The joint forming etrin on the lo..d transfor device
sugll be rewoved snd the joint forued while the concrete
1s still fresn @na shull be true to rosition end line,

The joint chall he filled with het noured, Rubber
Tvne comround, Tne cownond snall be vourad so as to
coumlately f111 end eeal the Joint without overllowin:

the navonent.
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\\\1/2“¢x 48" Tie Bars

spaced 40" C, to C.

CURB ALID GUTTER

> of finished Premolded Rituminous

e
em nt\ _..“...V ller

o B

. T

| G
==as .
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o

VAR ———————— — ‘)

R gy (o et AP T
G e, -A.‘...-'_. -’_'.'-..'._..,-" s 2 ol A

1/2"¢x B0 Pie Bars’/// Pavement Reinforcement
spaced at 30" intervals (not carried through joint)

LOLGITUDNAL LA TIE JOINT
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TRANSVIRSE EXPAISION JCINT JITH LCAD TRANISFIR

Surface of finished

vavemen
,'tl' R

1" Expansion Joint

t

Pavement

e e ":‘fﬁh“;:'qi(&:
2 a2 18 "t0:3/4 - . Reinforcement
- L e S -

o . ‘e

.- ——-—|=} PV
s o WS . DT g Tl A

; (=3 MR AN SR

a X -5 o -A.-‘ : ...‘.

% NG Sk ATl R

7 o
12" x 15" Dowel Rars spaced\\\\l" Filler to be left in place
at 12" intervals accross slab

The filler strip shall be left in place and the
Joint formed while the concrete is still fresh and shall
be true to position and line. The Jjoint shall be filled
with hot poured, Rubber Tyve compound. The compound shall
be poured so as to completely fill and seal the Jjoint

without overflowing the pavement,
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QUATTITY XSTINATE

Items of Work Juantities
Clearing -—---commrmm e e e 2 Acres
Grubbing =--==---c-c-mme e 1.58 acres
marth excavatlion =-=-=-e-cemecmmmcccea—aa- 7,963 cyds
Steel reinforcement ---------ccmceena 77,927 lbs

! Culvert mTTTTTTmmmmosmmmooooossooesoe- 720 lin. ft.
Catch Baging ~==-cmmcccccmc e e e 10 each

Curb and Gutter =-—e--ccccccmcce e 6,370 1lin. ft.

Concrete pavement, 7" uniform -----c---=- 9,187 syds



Items of iork

Clearing -=-=---==-====--- 4150.00 /

Grubbing -=--==-=--

Zarth excavation

Steel reinforcement

8" Culvert

Catch Basins

Curb and Gutter

Concrete pavement, 7" -

COST WSTILAT

Unit Price

Amount
acre —-=---- @ 300,00
acre =----- 474 ,CO
cyds ==----- 10,185.20
b ==m=-- 7,793.00
1ft ====-- 720,00
each =====- 1,000.00
1ft =====- 15,925.00
sydsg ==---- 73,336.00

Total - 109,733,20
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IERaYs

by John Ii, Ratenuan

by T. F. Eicierson .

by Fortland Cerzent Association

by ichiran ztate Illghway

departiment

by R. Srodoury

1942 Standurd Svnecifications
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by Amco Dralna::e Products

issociction

by American Concrete Institute
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