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ez Vibratory Compaction of Bese Courses

Berly this month, on a field trip with Mike Logsn of the Buresu of
Public Roads and R. D. Medley, Asst. Director of Design, I had an opporiunity
to look over a project in Ohio where & vibretory method of compection was
being used in the construction of a macaden base course. This type of com-
pacticon is reletively new, it having been tried for the firast time in this
comnbry about four yesrs ago. To my knowledge, the first published report
on the procedure wes made-in the Proceedings of the Highway Research Board,
Volume 27, page 148, 1947.

This report, by Messrs.Allen and Linzell, entitled "Use of Vibwation

In Placing Screenings In Macadam Bases" degcribed the two types of machines
which were tried experimentelly, and illustreted some of the results. One
machine was a vibratory roller (assenbled as & model by Buffalo Springfield)
conglsting of a design originated in Demmark. The roller looked very much
the same as zn ordinery 8-ton tandem, exceplt that in the middle a third roll
(2lightly smaller than the two oubter rolls) was mounmbed in such a way that

it could be vibrated by an unbalanced shafl operating at high speed.

The other type mechine wes called a vibro~tamper. It consigted of
& frame driven by crawlers and having mounted on it a battery of vibrating
ghoes. According to the report, both machires successfully accomplished the
placement of screenings in the coarse aggregate to form & dense, well com-
pacted base. For this investigation, single course construction to a depth
of 8=inches as well as construction in two 4~inch courses was tried,

In the interim since 1947, thore have been improvements in the
design of the vibro-tamper and usuvally the procedure has been to advertise
for a flexible pavement with either weter-bound wacadam bese or & vibrated
dry=-bound macedam base, the lower bid beirg accepted in the same way that
we do on our alternate type bidding. Apparently there have been seversl cone
trictors interested, and the few jobs over a periocd of three years doesn't
indicate a slight use, because the predominance of rigild pavements and
other typeg of bases for bituminous pavements in Ohio would not offer very
meny opportunities for macadam bases placed in this manner.
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At any rete, on the job which was in progress this year, only the
one~course, &-inch thick base was used throughout. This was the first
single-course job with limestone aggregate (the one in 1947 being made
with glag). .We were there at a time when the base was practically com—
plete, and a hot mix binder and surface was being placed on the far end
of the project. We had no opportunity to ride over the finished bitumi-
noug surface, but indications were that this method of base construction
could not offer much toward improving riding qualities of flexible pave-
ments with macadam bases.

However the simplicity of operation, and the cbvious ease of
wvorking sereenings into the voids of the coarse aggregate are worthy of
note. There is no doubt that a bage properly laid in this manner is struc-
turally sound, and the procedure may be economical, particulerly if it is
understood and tried by several contractors. All these things combined
offer enough promisze that vibratory compaction should be studied further
by our Department and worked into a project for comparison. After there
is more discussion on the subject we may have scomething definite to
recomuend ,

In the meantime, the attached photographic report will serve as
a record of our observationsg on the Ohio project.

X<

L. BE. Gregg
Assistant Direetor of Research
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Fig. 1.

A leayer of gscreenings about l-inch in depth wns spread over
the subbagze, and this was rolled with the flat three-wheel
roller. TFollowirg that, coarse stone (Ohioc No. 12) was

spread to & loose depth of approximately 11 inches by neansg
of an Apsco Elevating Spreader shown on the lefv. The entire
depth of locse stone was Iaid with a single pass in each lane,

Comparisons between Ohlo No., 12 and Kentucky No. 1 and No. 2
stone ares '

Percentage Passing For

Sieve Sive Chio No, 12 By, No. 1 Kyo Ho, 2
A e 00 .... 100 ... -
35 Liee... 90-200 ..., 90-100 .,.. =
3" e, 65285 L. - cone 100
SEM .. 25-60 ... 25-60 ..., 9Q0-100
2% i - - ceve 3570
B eeiei.. 015 ... 0=l L... 015

Note that there are no edge boards used in this eoperation.



Fig. 2.

Coarse stone for the bage contained an unusually high
percentage of elongated pleces, as cean be seen at
several points in this photograph. This was not par-
ticularly detrimental in the spreading or compaction
of the material, and the base was well keyed when
final compaction was completed. Note the indicated
depth of looge spread.



Fig. 3.

Initial compéction of the loose stone was obtained with
the vibratory tamper rather than the three-~wheel roller.
Here the tamper is shown compacting loose stone, the
effect of which is shown by the contrast betwesn com~
pacted material behind the machine ard loose material
on the right.



Pig. 4.

The vibratory temper consists esséntially of a crawler-
propelled frame upon which ig mounted a battery of six
vibrating shoes. A1l shoes receive pousr from a single
source but they operate independently of sach other.

As the machine travels forward at a rate of perhaps 25

or 30 feet per minute (maximum attainable speed is prob-
ably much greater than this) the shoes are rapidiy lifted
and forced downward through & very slight distance on to
the surface being compacted,

On the far left in this photograph is & Buckeye-type
spreader box used for spreading screenings in the ususl
manner.,



Pig. 5.

Vibrator Shoes in the lifted or traveling position., Tach
shoe 18 20 x 25 inches in size, and weighs 180 pounds. When
in operation, these shoes produce 2800 vibrations per min—
ute. This particular machine is manufactured by the Inter-
national Vibration Company, Cleveland, Ohio, and st present
it is the only one of this general design commercially avall-
able. However, a competitive product of similar design is
supposedly due on the market in the near future. Also, of
coursge, there is the vibrating roller having a middle roll
mounted on an eccentric which in essence could be a compe-
titive product.



Fig., 6. After the coszrse stone hasg been placed and has received the
initial compaction by the vibrater, 1/2 of the total gquanbity
of screenings are spread uniformly over the swface. These
gcreenlngs are vibrated in with one pass of the vibrator.
Following this, 1/ of the screenings are spread uniformly
ard these are vibrated in the same manner. At that point
vibration is discontinued, it having been found that if the
remalmder of the screenings are placed by vibratioun, there
is denger of "floating" the coarse stone in the screenings
thus destroying the stability of the keyed coarse stone.

Applicetion of the fimel 1/4 of the screenings is made and
these are rolled amnd broomed, sprinkled, and finished in
the traditional menner of water-bound mecadam construction.

This view shows a surface which has received the fingl
application of screenings and some brooming and rolling,
but has not been finished because of weather conditions.
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Fig. 7. Near view of a hole excavated in the finished base course.
Note the distribution of screenmings throughout the entire
depth, and the fact that the original ll-inch depth of stone
hag been reduced to & inches in the compacted base.

Compariscn bebween the screenings specified for Ohio WBM
bage course and the Eentucky No. 10 is as follows:

Sieve Slne Ohio M~2.7 Ky, No. 10
3/1{;-" ﬂ‘ltt. - “a e ve 100
1/2" +F b uR 100' LI B ] 90_100
3/8% ..., 90-100 -

ﬁ()t lDO *n 0w 10‘“30 ERUN L 5"'30

For this partieular vibratoxy compasction job, R74% of the botal
aggregete was screenings and 724% coarse stons. Water-bound
macadenm bases are generglly designed for 30 lb. of screenings
with each 100 1b., of coarse stone, which on 2 percentage basis
equals aboubt 23% screenings and 77% coarse stone. These figures
indicate, and the appearance of the excavated bage shows, that
more sersenings can be placed dn & bage by vibration than by
rolling and brooming even though the depth of placement is

twice ag great.



Fig. 8. Cross section template or crown board used for control of
the contour of the base course - theoreticelly at leasi.
The unigque mounting for this template indicates that the
eagier it is made for handling the more it will be used.
Ary type of mounting, of course, doess not overcome the
limitation of a template which for reference elevation
depends on something in the constructed base rather then
something completely free of the construction process.
If at the time measurements were made, the template
regted on fixed objects sel to grade, the evaluation of
‘the surface contour would be absolute. '



