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Compression and Absorption Tests
on
Drgin Tile wenufuacturea in iiichigen

The discussion snd eXper imentsl tests for compres-
sion and absorption qualities was tuec subject developed
by me to be suovmittea to tne faculty for the degree of
Bachelor of acienée.

The drain tile used in the compression and absorption
tests were secured by the Farm .wechanie Department from
the tile manufacturers in wichigan, except one. An Ann Arbor
concern would not favor us with test specimens.

Fach tfectory sent three to five samples of esch size
menufsctured bty them. The tile were shipped to the testing
room pecked in straw in berrels. Occasionelly & specimen
was broken during shipment.

The compression tests were made in a home-mede machine.
cee picture.

A Fairbanks scale was used to determine the comgressive
bresking strengtn. The pressure was gpplied by & ratchet
jack-screw festened rigidly upside down to & framework
several teet above the middle of tne scsle plattorm.

Tne specimen to bc tested was plsced in & box of sand
the depth of ssnd being equal to tne diemeter of tne tile.
Another vox of ssnd with & feirly loose canves bottum was

pleced an top of the specimen. A wooden block was placed
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in the top ot the vox free tuv move up or down. BEoth boxes
of sana witn tne tile between were pleced upon the scales
end the scales balesnced. Pressure was then applied to the
moveable block ir the top box.thru the sand to tne specimen
by the Jjack screw. The scale becam was kept balenced while
the pressure wes being applied. =8 soon as tne specimen
broke the compressive loed wes recorded. The lines of failure
were also noted. KFesilure ususlly occured in four places,
namely where the horizuntel and vertical axes intersected
the tile shell.

Tre coxzpressive strengtn ot tile veriea from about
three nundred to eighteen hundrcd pounds per foot ot length.
This varistion was probsbly due to two things, the first
being the greae ol material used and tne second the workman-
‘shi; in menufecturin; the tile. A tnird ressoun for the vari-
ation mi_ht be & combinstion ot mzteriel and workmenship
togetuer,

The sbsorption tests were made on three pieces of each
tile tested, a piece from eech end and onc from the middle.
Tnese pieces were about two by two inches to three by three
inches,

The test pieccs were bsked in & not oven for five hours
and then weighed accuretely. Tney were then boilea for five

hours and weiphed agytin. rrom tnese operations the percent
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of water sbsorbcd was computcd. Tre percent ol ebsorption
varied from titteer to thirty in soft cley tile. Tuhc cement
tile aversged about seven .crcent and the glazed cley tilc
varied trom tive to eleven percent.

absorption is e quelity tile should ICT heve, because
it decresse8 thne quelity otf thne tile. When in use if the
drain tilc absorb weter ana sre not buried below the freezing
line, tie result will be freezing, eXpasnsion and breaxing of
the tile,and draingge will ceg&se. Tiles tnat absorb a large
percent of weter, if 1left piled up and expuscd to the elements
for & yesr will be wortrnles: beceuse of deterioration.

It also scems evident that tiles that absorb water are
porous, and if porous, will be wesk in compression. Porous
tile also increase the coefficient ot friction, and usually
the dreinaye ¢rede in drein tile 1s too low to over-come &any
extra frictionel resistance because of & poor grzde of tile.

S50ft cley tile ere msade snd used more than esny other
kind of tile becsuse tne first cost is cheap. anotner reason
for their use may be due to tne ignorance ot tuice fermer in
thinking that the water must svex thru tre tile rsther tunan zo
thru the joints.

Vitrified clay tile would probeitly be tne vest tile to
use in tue end becguse they ere mure durazule and of course

more eXpensive.
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Cement tile have not vecume &8 greet commerciasl product
althougn the Consoliduated Cosl Compeny o1 wag,inew mske cement
tile in 81l sizes and the tests show them to be awmong the
best in compression and sbsorption. Tie compressive strength
was higher then any cley tile averegging about ei hteen hun-
areu pounds, and the percent of ebsorption was sgbout the same
as vitritfied clay tile, from five to eleven percent. A few years
more will see concrete tile among the le:ders of drain tiles.
Large tile from three feet and uy in diameter are made almost
exclusively of concrete now.

Graphs were made o* compression end sbsorption in an at-
tempt to shom™ thet as the compression inercocsed the sbsorp-
tion decrersed eznd vice versa. The grecphs in somc cescs showed

this ractv very well whiie 1in Ouhesr 8 DU COMPArl1SON ¢oOuULA DE
made, although in no cese weas the absorption and compression
at a maximum or minimum.

The labo:story results end tne nsme end number of the
menufscturer are on the lest few pages. The factories were
numberea to make it casier to fellow through the tests, eand
also to partielly keepy tne manufacturers names unpublished.

Tue conclusions to draw from these tecsts on compression
and ebsorption snow tust wichigen manufacturers make tile
suitable for any purpose, all tiles being strong cenough in

compression and tiles either of high or low percent of
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absorption mey be obteined, tne price usuelly determining

this fzctor.
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Fectory wind visi, sy, 203= ILIGK=- Drukh- wusll Jereent
kumuer  OI of im=te ness ing Lle&hing tbsorpsd
Tile Tile Lengtin of Losd LOad tiun

onell Ter Ft.or FU.

003 Glazed
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