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MEASUREMENT OF AMPLITUDES I N PAVING CONCRETE BEING 
COMPACTED BY VIBRATION 

B Y F B . HORNIBROOK 

Materials Engineer, National Bureau of Standards 

S Y N O P S I S 
During the construction of a pavement in which several experimental pro

cedures were tried, two makes of vibrators were used by the contractor. Measure
ments were made of the amphtudes of vibration of the concrete at various 
distances from the' vibrating elements of the two vibrators by means of an 
electromagnetic pick-up unit inserted into the concrete as a probe The maximum 
measured double amplitude was 0018 inch The amplitude was found to decrease 
very rapidly with distance from the vibrating element 

During the vibration of the concrete on 
the paving project described in paper 
"Vibration in the Placement of Concrete" 
by Clemmer and Downey,^ a unique type 
of observation was made. By means of 
special apparatus developed for that pur
pose, measurements were made of the 
amplitudes of vibration within the con
crete at various distances from the vibrat
ing elements of the vibrators. 

The apparatus used for measuring the 
vibration* is shown in Figure 1. I t con
sisted essentially of an electromagnetic 
pick-up, used as a probe, an amplifier 
containing auxiliary circuits which made 
it possible for readings to be taken in 
terms of amplitude, velocity or accelera
tion, and a cathode-ray oscillograph. The 
pick-up responded to vibration in the hori
zontal plane only. 

A M P L I T U D E S P R O D U C E D B Y V I B R A T O R A 

Vibrator A (see Fig. 1, page 275) was 
provided with vertical blades spaced about 
-nine inches apart, which were submerged 
in the concrete during vibration. Electri
cally driven rotating eccentric weights, 
each one located on a mounting common 
to a group of six blades, provided the 
vibration A gas-engine generator set 

» See page 272, this volume 
2 George L Pigman, Floyd B. Hornibrook 

and Jesse S Rogers, "A portable apparatus 
for measuring vibration in fresh concrete," 
RPl lOl , Journal of Research, National Bureau 
Of Standards, 20 p 707, 1938. 

mounted on the screed .served as source 
of power Figure 2 shows a schematic 
outline of one section of vibrator A and 
the distribution of amplitudes of vibration 
of the concrete in various directions and 
distances from the vibrating element 
Most of the amplitude measurements were 
made during the advance of the vibrator, 
hence locations and distances could only 
be estimated at the instant the amplitude 
readings were taken. (This statement also 
applies to the measurements made around 
vibrator B, to be discussed later.) 

The results shown in Figure 2 may be 
summarized as follows: 

The double amplitude was a maximum 
between the vibrating blades, amounting 
to approximately 0.013 in The double 
amplitude was less near the top and near 
the bottom of the concrete, amounting to 
approximately 0002 in. Immediately 
ahead of the vibrator blades, noted as 
"region of rapid transition" in Figure 2, 
the amphtude dropped, very rapidly, so 
that 6 to 8 in. out from the blades it had 
become negligible. The direction of maxi
mum vibration at any location was from 
blade to blade, that is towards the sides 
of the road. 

The "puddled area" as judged from 
observation covered the vibrating blades. 

A M P L I T U D E S P R O D U C E D B Y V I B R A T O R B 

Vibrator B (see Fig. 2, page 275) 
used a submerged horizontal vibrating 
tube to vibrate the concrete. A gas-engine 
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Figure 1. Apparatus for Measuring Vibration within the Concrete 
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Figure 2. Schematic Representation of Vibrator A and the Amplitude of Vibration 

in Pavement Concrete in Various Locations Around the Vibrator 
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mounted on the screed was connected 
through a flexible shaft to a rotating 
eccentric weight contained in the shaft 
marked "vibrating element" in Figure 3. 
That shaft was rigidly connected to the 
submerged horizontal tube. 

The observations around this vibrator 
may be summarized as follows: 

The amplitude was a maximum imme
diately adjacent to the vibrating tube. The 

D I S C U S S I O N 

During the vibration tests, various on
lookers called attention to the vibration 
that could be felt in the ground 8 to 10 f t . 
or farther from the vibrator. However, 
from Figures 2 and 3 it can be seen that 
the amplitudes observed at distances of 
several feet or more were very small com
pared to the amplitudes within the puddled 
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Figure 3. Schematic Representation of Vibrator B, with Amplitudes of Vibration 
in Pavement Concrete at Various Distances from the Vibrator 

maximum double amplitude was 0.018 in. 
The amplitude dropped rapidly within a 
space of less than 6 in. from the vibrating 
tube, but from there on the drop was less 
rapid than with vibrator A. When the 
pick-up unit rested on the reinforcing wire 
mesh, the measured amplitude was con
siderably increased. The direction of 
propagation of vibration was normal to 
the tube, and was measured with the axis 
of the pick-up unit parallel to the forward 
motion of the vibrator. The puddled area 
as judged from appearance was immedi
ately adjacent to the tube. 

10 

area. Hence caution should be exercised 
in associating perceptibility of vibration 
with efficacy of vibration. The advantage, 
however, arising from there being only a 
restricted area of concrete effectively vi
brated at any one time should not be over
looked. Thus, by controlling the forward 
speed of the vibrator the length of time 
a given area is effectively vibrated is 
determined; after,the vibrator has passed 
the given area, this area is not further 
affected by the continued operation of the 
vibrator and accordingly there need be no 
over-vibration. 



282 MATERIALS 

DISCUSSION ON VIBRATION 
MR. a . T . BLECK: Wisconsin State 

Highway Commission: I would like to 
ask a question regarding one of the vibra
tors discussed by Mr. Clemmer. What 
was the approximate length of the 
"shoes"? Did they extend the full length 
of the pavement? 

MR. CLEMMER : The "shoes" were ap
proximately two feet long, spaced on 
14-in. centers, and extended to a depth 
of approximately 2^ in. below the surface 
of the pavement. 

MR. BLECK: Was there a tendency to 
create a plane of weakness in the path of 
the shoes, by the passage through the con
crete similar to a finishing action on either 
side of the shoes? 

MR. CLEMMER: No such weaknesses 
were observed in the testing of the numer
ous slabs; occurrence of such planes 
would seem to be highly remote in view 
of the plastic condition at the time of 
being subjected to vibration; that is within 
5 to 10 min. following placing of the con
crete on the sub-grade. This condition 
does not correspond to weakened plane 

transverse and longitudinal joints in con
crete pavements, in the construction of 
which the joint may be formed after the 
concrete has partially set, or by the inser
tion of a layer of paper or similar material 
in the plastic concrete. 

MR. BLECK : The reason that I brought 
up that point is that we have considered 
the construction of a weakened plane by 
the passage of a plate-like device through 
the center part of the pavement. 

QUESTION : Was any attempt made to 
over-vibrate or under-vibrate' 

MR. CLEMMER: Iri several instances 
the forward motion of the finishing ma
chine was stopped and the vibrator per
mitted to remain in motion to observe the 
extreme fluidity which could be attained 
with the noticeably harsh mix being 
utilized. There was, however, no difficulty 
in noting the line of demarcation between 
properly and over or under-vibrated con
crete. The practice was to have the vibra
tor in action during the initial strike-ofi 
and the final passage of the finishing 
machine. 




