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In 1940, the Michigan Stete Highwey Department congtructed an
experimental higlway project on route M-115 located in the rorth central
portion of the lower peninsule. Thig project, deéignated 25 the "Michigen
Test Road" consists of 17.8 miles of 22-foot concrete pavement énd is di-
vided into two distinct sections. One section ?.7 miles in length is devoted
to & durability study of concrete, the balance of the project 10.1 miles in
length pertaing entirely to design and construction problems.

The cbject of the project is to establish certain fundamental
principles in concreté pavement degign and to correlate laboratory studies
with construction methods in order to develop more durable concrete pavement.
Included in the test réad are &ll of the latest ideas of modern concrete road
construction,

One of the important construction features inecidental to the
design study was the use of a mechanical gpreader to handle the conerete.

The purpose of using & mechanical spreader was to make a cémparative study

between mechanical versus hand methods for placing concrete on the subgrede
to determine the relative merits of the two methods with respect to economy
to the user and from an engineering viewﬂﬁoint.

The means of mschenically spreading concrete on road construction
particularly in conjumction with side discharge truck mixers, has been in

successful operation for at least five years. Recently, the mechanlcal
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Mixing of the Concrete

Varying degrees of segregation of the separated coarse esggre-
gatés wag nobed when the batches were dumped on the subgraﬁe; however, this
partial segregation was definitely corrécted by the rotating screw. With
the standsrd hand methed any segregetion of this type remeined undisturbed.

Another feature noted was the thorouglmess of mixing not only of
single batched but the mixing of several balches together producing uniformity
in the slab. This method of remixing the concrete afier deposition on the
subgrade should eliminate, fo a great degree, the non—uniformity in sleb con-
struction caused by irregular concrete batches, Hand metheds rather tend to
augment the situabtion because invarisbly the worker tends to move the more
workable part of the deposited mixture leaving a compacted portion where the
batch was originally deposited,

The concréte pixture used in the construction of the design section
was designed on fhe bagis of 5.5 gacks of cement per cubic yard by the mortar
vold method. The consistency as measured by the slump cone was between 1 %o
% inches and the required moduwius of rupture at 7 and 28 days was 550 and
850 pounds per square inéh, respectively. No trouble was encountered by the
spreader in handling the low slump mixture.

Distribution of the Conerete

A noticeable improvement in the digtribution of the concrete was
noéed %ith the use of the spreadsr in compasrison to the standard method.
The manner in which the concrete was placed on the subgrade did not affect
the miformity of distributioﬁ materially; the mixing actioﬁ of the screw
edequately redigtributed the ill{ﬂaced batches. At no time was there found
Aan insufficient amount of concrete at the forms or in the cemter of the pave-

ment. This was not always true of the standard method,
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spreader was uséé on the Pennsylvanle Turnpike with merked success for
lane construction., However, on the Michigan prqject, it was the firet time
that mechanical spreeding was employed on a 22-f§0t cangtruction,

The mechanicel spreader used on the "Michigan Test Road" was de-
gigned and constructed by the Jaeger Machine Company, of Columbus, Ohio.
The Jaeger concrete spreader ig a power driven fouwr-wheel frame with suii-
able forward and reverge speeds, on which is mounted s reversible ld-inch
spiral screw which manipulates the concrete to one siae or the other at the
will of the operator. The screw mey be guickly aajusted vertically so that
the gtrike-off plate, which is loceted behind the screw, may be used to ob-
tain the desgired height of concrete on the subgrade. The concrete is dumped
on.the subgrade from the power bucket sl regular intervels and the spreader
serew moves through the pile, bréaking it.down and distributing it laterall
first in one direction and then in the other, resulting in a wiform digbri-
bution of the concrete throughout the slab. At the same time, additional
mixing of the concrete is obtaiﬁed. The mechanical spreader was designed
and constructed to handle the concrete for the full 22-fool slsb width and
to operate on the‘slab forms., Pletures l-and 2 illustrate the wnit in op-~
eration on this project. |

With the exception of 600 lineal feet, the concréte for the entlire
10.1 miles of the design section was placed and consolidated by means of the
mechenical gpreader. The comparative gtudy embodied both vieual and physical
observationsg including mixing of the concretg, distribution on the subgfade,
physical ebsracteristics of the concrete, operations and general congider-

ations,.



-Change in Density

No specific tests were made to determine the relative densities
of tﬁe conerete involved in the two methods; however, from careful obser—
vations it 1s believed that concrete placed by the mechanical spreader
ig compacted and of more vmiform density throughout the slab.
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Coordination of Svresder

It was observed that in order to oblain. degirable regults from the
spreader, it wﬁs necéssary to coordinate the forward motion of the machine
and the rotating speed of the screw under varying load coﬁditions, When the
forward notion of the sprea@er was too slow, the rotating screw feeds too
| much concrete to the strike-off resulting in a bulging of_the_éurfaca hehind
the.strikemoff.' When the forward motion of the machine was too rapid for the
rotationél speed of the serew, & comparatively smooth bubt loosge surface is
formed. The surfece had a tendency to tear and ravel, Under normel opera—
tion of the spreader when the ratio of the forward motion of the machine was
synchronized with rotaﬁional speed of ﬁhé screw under normal uniform load, a
smooth and compact surface resulted.

Strike-0ff and Placement of Mesh

It was very seldom necegsary to correct or suspend operations to
prevent the mesh from being placed on an improperly prepvared base. Occasion-—
ally, a ridge of concrete had to be leveled by hand where the operator, in an
attempt to rush operations, would neglect to lower the strike-off blade at
the proper time or féiled to run the spreader far enough ahead in striking'
off for the mesh. This is not a serious fault because during normal opere-
tions this condition rarely happens. During the final strike-off (second

course) operation there was a tendency for the mesh to move forward. If the
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concrete wag rolled and spread properly no gericus movement of the megh

was noted, howéver, if the concrete was pushed, the mesh could be expected
to move. A dry mix aggrevates thig condition more readily than a mix of a
wetter consistency because of the nature of its gtiffness and resistance to
movement. Lt was evident that the success of tﬁe spreader depends upon the
ability of the operator to hﬂhﬂle‘the machine properly under all conditions.

Teonomic Considerstion

It was controversial on this prqjeét whether or not the spreader
delajed operation to the extent that it effected the mumber of lineel feet
of pavement possible in a day. It was true that the mixer was delayed a
bortion of the time in the process of strike-off for the mesh; however, no
gtudy was made ofthe time saved by the mixer in belng permiﬁted to dump |
batches almost at will and with 1ittlerconcern to location as is the case
under the standard practice.  Ewven allowing_that a measurable amount of time
was logt with no compensations, thig time is only a fraction compared to the
time losses by va%ious othér operations. In brief, wmiil oﬁtstanding
efficiency is attained in other equipment and persomuel, it is not fair to

criticize a new and promising piece of equipment as the mechanical spreader,



