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INTRODUCTION
Vibration studies of concreta and cement mortar have shown thet thare
is a nesd For structures of this metsrisl to heve a higher internal
damping, Materilels so modified would result in amplitudes and decay
times of resonant structural vibratlons being reduced, Flanking
transmiesion would also te ettenuated, Mothods of increasing the
internal demping sppesr to have been conflned to thes appllcatiqﬁ of
leyers of high damping material to the exterior of the concrete, or to
the use of a separete layar within the structure (Rendeil and Ward
-1965, Grootenhula 1967), Among ‘the difficulties encountersd when .
uslng this technique ars the economic conslderatians of placing the
high damping leyer. This peper describes an alternative approach ‘Ln
which demping canm bs "built®™ into the structure in the Porm of & suit-
sble polymer used es an additiva to the camsnt mix,
PREPARATION OF SPECIMENS
Besam specimene consisting of pure mortar and mottar plua a controlled
content of polymer were preparad and atorad aa raeummandad in BS 1851
(1952)., The polymers used waret
-~ 1} Aerylonitrile bytadiene,
2) Acrylonitrile butadiene plus polyvinyl chlcrlda.
" 3) Polyvinyl ecetete (Vinyl Products type ¥9125) -unplasti-’
claad.
Uhere possible polymer was added to the mix in the form or an anulainn.
For the first two groupe of polymer, howsver, this type of addition
had a datrimontal affact on the hydratlon and :urlng timas of the
mor tar.
'STRUL TURE_OF PULYMER/mnHTAH me )
The first typs of polymar amulsion appearad to be distributed through-
out the mortsr as a lattice which could be canaldered 88 tmn suhgroups:
a) Spharical glebules, .
. b} Thin cylindrieel chains
To overcoms diffituliies experienced when usin acrylonitrile butedi-
ane emulaion, and to enable atudy of aubgroup a), solid sphericel °
‘globules wers manufacturad from the anulalon. und added tu the cament
- wmix a8 en aggregate, - -
GEOMETARY OF SPECIMENS
If the polymer was thoroughly dispsrsed throughout the nurtar. small
spocimene of auch materimle could ba éonsidered macroscopically .
homogeneous, . For this reason, and because of concluslons reschad by
Cols and Spooner (1965), small beam mpecimens (S0 x 5 x 1,Scm.) were
used, thus Paciliteting convenient hsndling end allowing. sesy
axcitation and detection of Plexurs by PZT/S piezoslsctric type
strain trensducers,




DARPING NEASUREMENTS

The mathods for examining the varlation of {internal uamping with
frequency were those of frea decay and determination of bandwidth for
verious flexural partisls of 2 beaw spacimen. Where posaible the
logarithmic decrement of the epecimen waes sutomaticelly and rapidly
evaluated from the partimls decay by employing a specislly designed
dacey measuring epparatus (Bason and Leventhall 1969). The simplified
experimental arrangemsnt le shown in Fig. 1. 7This ensabled tha
damping esaociated with at lemet the firat 18 flaxurel partials of
the beam specimen to be detarmined. That is, the logarithmic decrement
in the range 0,01 te 0.20 for frequencies from 150Hz to 20kHz could
ba determined frum;g'aingls sized speciman at a constant excitation
strain of about 10 . ' -
SUPPORT SYSTEM :

Jo obtain meaningful valume for the laternal vibration damping of a
material, additional axternal damping arising from constrainte placed
on the spacimen by the supporting ayetem muet ideally be a;imihated.
Of eoveral support systems investigated by the preasnt suthors, that
shown in Fig. 2, produced the closest appreximation to & free-fres
canfiguration for 8 flexing baam specimen,

THEDRETICAL CONSIDERATIONS :

A theoreticel study has besn conducted of the stresa tranefer that
occure between the mortar and polymsr. It ia essumed that this
produces & deformation of polymer which results in strain ensray
baing dissipated. The work of Southwall {1926) end Goodler ' (1933)
has boen extendsd and, including bulk changes which were found to
occur, the value of damping of a apecimen. due to en eddition of
polymer in globule form has besn expressed in terms of ths elastic

_constants end geometry of the morter and palymer at s glven partial

resonance. The elestic constants of the polymers used, which were
required for the evaluation of the sbove theory, ware detesrmlined by
conventional methods, . . -
RESULTS FAOM MORTAR/POLYMER BEAMS ‘ :
The first graph of Flg. 3 shows the varietion with frequency of the
logarithnic decrement of beame containing different concentrations
of acrylonitrile butadiens globules, Also shown in the seacond graph
is the varietion in demping for the First beam-partial given by
various concentrations of these globulea. Included on thies plot ia
the variation predictsd by the thsory which has been outlined above,
A-similar set of graphs {Fig, 4) i= shouwn for @ wat cure ast
of beams containing polyvinyl scetate emulaion. For s five per cent
eddition of this polymsr the internal damping had increased to nearly
six timase thst of the pura specimen, .
DISCUSSION - ' ’ o
The Literature shows that the mechanical properties of cement morter
may ba improved by the addition of a8 polymer {e.q. Cherkinsky 1960}.

However, it is generally sccepted that such sdditives produce. epaci-

mens with & compresaive etrangth {nPerior to that cbtained from
squivalent spacimens of pure mortar. Further - investigation of @&
variety of polymsr typee end blends is regquired Lln ordar to select an
optioum material with ehich a emall percentage addition will make it’
possible to mchieve considershle improvementa in demping whilat
maintaining compreesive strength at an scceptable level,
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