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highway system in the
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EFFECT UPCN THE COMPRESSIVE CTRENGTH OF CONCRETE
BY ELIMINATING CURING TATER ‘

It is a custom, and one hard to enforee, in the
highway department that requires pavement to be thor-
oughly wetted for the first sevem days after it is
placed. The suppositiom is that the curing water meke
o stromger pavement., Having worked om pavement const-
ruction both as a laborer and as an inspector and re-
2lising how hard it is to secure a thorough job of
wetting; this thesis was performed to determine the
value, if any, of such a procedure. Sinece mot emeough
time was available to east blocks of pavememt and
test under actual road comditioms it was mecessary
to substitute eylinders and laboratory methods of
keeping the eylinders wetted. Cylinders were made to
esover an age of from one to twenty-eight days wetted

from one to severn days.

For & working basis & concrete of 2500# per sq.
ineh unit strength at the age of twemty-eight days,
having & slump of six to sevem inches, with maximum
size of aggregate as three-fourth inches was chosen,
Only this type of mix was used eand 2ll data pretains
the above designed strength.
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The above mix was designed according to Prof-
essor Abram's Tater Ratio Theory and the complete

design is givem below:--

Strength 2500# per 5q. Im. 28 days
Slump 6 to 7 inches

Haxioum size of agrregate 2 inch
V'ater-Cement Ratio -- Curve B -- .78

Real mix -- 1:3
Finemess Modulus -- 5,13

Field Mix.

Finopesl modglus fgr sand 2,66
" , scoarse 6.48
combined5,13

r= _6,48 - g,ég = 35.3%

Vleight per eubie foot combined aggregate 126,.8 #
Volume required when measured seperate

Semd -- ,353 x 115 = 40,6 *
Stone - .647 x 112 = 72,78&

It will require %é%,ﬁ_ = ,894 volumes of mixed ag
regate to correspon§
to one volume of aggregate mixed seperately.

Field mix = 1 ; =13 3.6

Weiggt of sand damp and loose = 100 # p Cu. Ft.
100 # when 4 r{ weighs 97.1 %

One eubie foot dry and rodded weighs 115

Bulking of sand = =1,183
g oT 18
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105 # when dry weighs 103,75
(One eubie footl dry and rodded 112,5

Bulking of stome }62,5 s 1,071

"eight of stone demp and loose 105 # p%r Cu, Ft.

Vol of logse dgmp 5and 3,6 x .,353 x 1,183 = 1,5
oo of log # pStone 3.6 x ,647 x 1,071 = 2,5

Field mix -- 1 : 1.5 : 2,5
Correction for absorption and moisture

Viater-Coment retio = ,78. This is equivelint to
7.48 x .78 = 5,834 gals. of water -

‘iater to be added to take absorption -

%and -- 150 x 97 x 01 = 1,45 # or .17 5&1-
Stome 2,5 X 103.7 x .01 « 2,67 g Or 3¢ gal,

Total 494 gallons per sack of cement,
Neductions for water contained in aggregate

Sand 105 X 2.82 - 0423 g%lo
tone 2.5 x 1,25 = ,313

Total .736 gallons per sack of eememt

Total water to Yo added per sack of cememt
54834 4 ,494 - ,736 « 5.592 gallons

Quantity of materials to be used

For a real mix of 1 3+ 3 use 8 bags of cement per
eubie yard of finished comcrete.

nand to bg added 8 x 1.5 = 12 cy. ft.
Stone =~ 8 x 2,6 20
vater 8 x 5,592 = 44,736 gallons

Conerete required for experiment = ,165 cu. yds.

Quanfity qf cement 94 x 8 x ,165 = 124 #
n " sand 100 x 12 x ,165 = 198
; , stome 105 x 20 x ,166 = 346 "
water 44.74 X 8.33 X .165 [ ] 6104 g




After the mix was designed one humndred twemty-six
eylinders were filled and placed in the moist chamber,
being removed im the following order:- twenty-seven
aefter being in the moist ehamber ome day; two days
twenty-four; three days twenty-one; four days eighteen;

five days fifteem; six days twelve and seven days nime. -

At the age of ome day three cylinders were brokea
in 2 compression mackine to determine their strength in
compression, All the cylinders were in the moist chamber

one day. At the age of two days six were broken, three
having been in the moist chamber one day and three for
two days. At the age of three days nine cylinders were
broken, three having been in the chamber one day, three
for tw days and three for three days. At the age of four
days twelve cylinders were broken, three havimg beem in
the moist chamber one day, three two days, three for
three days and three for four days. At the age of five
days fifteemn cylinders were brokean, three for ome day in
the moist echamber and three each for two, three, four
and five days. The sixth day eighteen cylinders were bro-
ken, three each for one, two, three, four, five, and six
days in the moist chamber. At the age of sevem, fourteen,
and twenty-eight days twenty-one cylinders were broken
each day, three each for one, two, three, four, five,

six, seven days in the moist chamber.




"he breaking strength of each eylinder was reeorded
and the average of the three takem as the strength of
the test., No eylinder was used in eomputing the aver-
age which varied by more than three thousand pounds
per eylinder.

The Results. (Average)

BrokemDays 1 2 3 4 5 6 7 14 28
Tiet Nays

730 884 1090 1635 920 777 792 990 1195
540 688 966 1040 823 930 955 1050

895 845 979 1090 1260 1220 1200

1065 1175 1225 1035 1610 1710

1195 1175 1145 1555 1865

1062 1520 1685 2150

1590 2040 2190

YOO N -

A graph was made for each of the following conditi~
ons., One for the cylinders which had beem in the moist
ehamber for one day and broken from the ages of ome to
twenty-eight days. One for the cylinders whieh had been
in the moist chamber for two days and broken at the ages
of two to twenty-eight days. A graph for the eylinders
whieh had been in the moist chamber for three days and
broken from the ages of three to twenty-eight days. Cne
for the eylinders which had been in the moist chamber
for four days and broken at the ages of four to twenty-
eight days. Cne for the cylinders which had been wetted




five days and broken from the ages of five to twenty-
eight days. Agraph was made for the cylinders in the
moist chamber six days and broken ate the age of six
to twenty-eight days, Cne for the cylinders im the
moist ehamber for seven days and broken at the age of
seven, fourteen, and twenty-eight days, 4 graph was

then made comparing the above strengths.,

Four more graphs were drawa, one for each the seveypy
fouteen, end twenty-eight day stremgths showing the
variation in strength due to being in the moist chamber
for varying lengths of time. The last graph is ome |
compering the curves of the seven, fourteen, and twenty-

eight day strengths.

The results of this experiment are by no means
sertain. Several hundred tests should be run on this
strength and & like amount on other strengths and theam
some definite conclusions could be drawn. The results
obtained show that with the same mis and with an age
of twenty-eight days a concrete which has been wetted
only ome day will be only about one-half as strong as
one wetted seven days. This ratio also holds for the
seven and fourteen day ages, On the lesser ages the

results are less varying and below five days it is not







easy to notice any change in the strength due to the
different lengths of thim that the cylinders were
left in the moist chamber. It is therefore a matter
of mueh comcern for the State to be sure the pave-
ment is well wetted for the first seven days, sinee
they may be sure the resulting concrete is about
twice as strong and thus better tham a pavement whieh

hes been wetted ome day.
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