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In reinforced oconorete construction it is important that
the thermal coefficient of expansion of the conorete is abe
out the same as that of the reinforoing stsel. Otherwise
oonsidoraplo stress may be caused in both the stsel and cone
orete by a variation in temperature from the temperature at
which the conorsts set. The nescessity for expansion joints
is also cantrolled by the coefficient of expansion.

Portland csment mortars and conoretes have besn tested,
and the therral coefficisnt of expansion has basn found to
agree olossly with that of steel. Howsver, a new cement,
whioch is likely to bscome popular, because of its fast sete
ting ovroparty, is now on the market. This is called Lum-
nits cement, and in Amerioca is made by the Atlas Lumnite cee
ment Company. The purposs of this thesis is to explain the
method used, and to give the results of, soms tests made to
determine the thermal coefficient of sxpansion of mortars of
sand and Lumnite cemsnt.

The apparatus used was the optical lever, telsscops, and
scale used for such work by the Physiocs Department of the
Michigan State College, and a standard and steam jacket made
for tha purposa. With this apparatus, ths coefficient ocould
be determined within O.0000001 inoh, if oare was taken. .

The spscimens were heated by stsam, since this provided
a sure method of uniformly heating them, and datarmining the
temperaturs. The steam jackst was insulated with asbestos
pipe covering, so that the posts of the standard would not be

effected by the heat from the steam jacket.
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In ordesr to avoid expansion thru moisturse, the specimans
ware ocured and stored in water, Two spscimsns were made of
each mix tested, each being tested onoe, and the average co=
ef ficient was taken. All specimens were tested at 31 days.

The original intention was to cool the spsacimens in icze
water, gsetting a wider rangs of temperature than by starting
at room tamperature. Howavar, it was found to bs difficult
to maintain them at that lovw tsmperatura whilae outtine them
in tha steam jacket, and getting the first reading. The
tims needed to get full expansion was only from 30 minutes
to 30 minutes, and the specimans would warm up annraciably
in warm air in a few minutes.

The specimens were bars of mortar 38 inches long, and
1l inch in orossaction. Thay wer2 made as nearly of tha
same oonsistency as they could be, considsering that they ,w//
were made on different days and of qgg;ggggzmzi:::;wlgmﬂ?'
normal consistency of Lumnite cement was taken fror a bull-
etin by Mr. Rothgary, of the Civil Tnzinsering Department
of the Miochigan Stats Collegs. This valus was 35.8% water.
The peroentaze of water recommended by the Amarican Sooiety
for Testing Materials for standard Ottawa sand mortar, 1:3
mix, to correspond to a normal consistency of 364, is 10.8%.
A sampls of standard mortar,1:3 mix, was mads, using 10,8%
water. This gavs a standard for comoarison in making the
spscimens, The sand us2d for the snecimens was soreened
taru a 30 mash sievs, from tank run gravel,

The results of the tssts, as shown in the table, indicate



that ths osmant is suitabtls for reinforced conorste work.
The coefficient of expansion of ggiz Lumnitse cement is ,
0.0000071 as comparsed to 0.0000078 for Portland Camsnt.
The coefficients for the mortars range about 0,0C00060
while tha coefficiant of exvansion of reinforcing stsel
is about 0Q.0C000865. |

The expvansion of the mortars decreases a3 the percent-
aze of cemant is decreasad, until a minimum is reached with
1:3 mortar. From then an the exnansion incoreasas. Thers
is no apparent reason for this, since, if the coefficient of
sxpansicn of sand is l28s than for the cemant, the exvransion
of ths mortars should decreass as the mixturs 1s made weaker.

The only other explanations that seem to offer a solution,
aside from an improhahle variation in the nature of the sand,
are variations in th2 oonsistancy of the mix, or variations
in mixing or compacting of the specimens when molding tham,

A indication that ons of thes3 thra=2 is the propar exnmlana-
tion is the result obtained with a spscimen of 1:3 mix, us-
ing 15% water, rather than 15.4%. The coafficient found for
this snecimsn was 0,0000080 as compared to 0.0000064, waich
was fourd to ha tha coefficient for the svscimens usinge 15.4%
wataer,

Such rasults show that tha coafficient of expansion ounnot
ve predict2d for any particular mix with accuracy, unless
great care is taken to get exactly the same conditions in the
mixing and handling, as w3are had in making the tast specimens

unon which the praediction is hasad. In other words, in prac-



tice the coefficient of sxpansion cannot bs axactly predicted.
Howaffer, thase variations do not seam to amount to enough to

sariously effasct stressis in concrets or steal.

Tabla
mixturs % water temperaturas scale coaff. av. coaff.
change reading
n2at 10.8 135 37.0 . 0000071 .0000071
151 16. 4 148 37.0 . 0000085
b § 18.4 148 35.0 . 0000061 «0000083
1:3 18.5 138 30.0 . 0000058
1:3 16.5 139 30.5 . 0000057 . 00000585
1:3 15. 4 145 36.0 . 0000064
1:3 15.4 143 35.0 « 0000084 . 0000064
1:4 18.0 145 38.0 00000868

1:4 18.0 145 38.0 .0000088 ,0000068
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