RINKINGE OE CONCRETE DI TN
;'L%;"::‘I“i{;‘_ Vi ‘\,rvi\'\.vl‘tEit LLE i

USING CELITE SAND AS AN
ADMIXTURE

Thesis for the Degres of B. S.
H. L. Workman

1927



UPP EMENTAm' a0

iN

ERIAL

Q:n

; §>









Bulking Of Soncrete Due To Using Celite

Sand As An rdrivture

4 Thesle Submitted To The Fecultvy
of
Yicnig-n State CHllecre
Py

T.L.%ortman

Candidate For The Dearee
of

Racshzslor YF Science

June 1927



THESIS

O
<)



JILEING OF CONCREITE DUE TO USING CEILITE
CAND A3 AN ADVIXTURE

The purpose of my work has been to determine
the added smount of concrete obtained due to adding
different quantities of Celite to the concrete mixture,
From this data, I have attenpted to determine whether
it is economical to use Celite from the contractor's
viewpoint.

After considersble experimenting, I found that
the work required very azccurate weighing, and also an
sccur~te measuriny device. A sgketch of this device is
shown on the next page.

The first step in my work was to design the
concrete mix, The data for said mix is as follows:

veximim size of acrrescte = "
Stength = 2000% / sqe. in. 2t 28 days
water cevent r~tio - .9
clump = 3" to "
Fine arrrercte:
Fineness rodulus = 2,66
“t. Oof sand damp and loose = 100%
" * game sand dry = 97.18%
* [/ cu., ft. dry and rodded = 115%
Corrse agroregr tes
Fineness modulus = 6.48
vt./ cu. ft. demp and loose - 105/
» of some when dry - 103.75*%
* / cu. ft. dry and rodded - 112.5"
“t. of corbined scrresates dry and rodded - 112.5%

Real ¥ix: 1:l.7
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Fineness modulus of mixed a ‘rre:ate = 4.9

Field mix:

V= 60“8 - u'g = .ulu
. - 2.

Percentage of sand = Ul.b
" * gstone = 5%.6

JA14 cu. ft. of s~nd weirhing 1157 / cu. ft. = U47.6#
.586 " " n Stone " 11205? / Cu. ft.' 6-08f
Total 'Tigiﬂé“

Tt. of mixed acgrecate = 1257

113.% = 908 volumes of mixed ecgreg-te to correspond

125 to one volume of the argreg-te measured
separately.
The equivalent of the 4.7 mix =“36§" = 5.17 cu. ft.

of azarerates measured separately
Fronortions of mrterials to be used in the field:

Sand demn ond loose = 5.17 x JU414 x 115 = 2.5

97.
Stone darmp 2nd loose = 5.17 X 536 x 112,5 = 3.3
103.75

Field mix = 1:2.5:3.3

Corrections for absorption and moisture:

T2ter cement ratio - 0.9
9 x 7.48 = 6.73 gal. / sack of cement

3

Assume ebsornticn of sa2nd and stone = 1.

Absorption for sond = 01 x 2.5 x 97.13 = 2.425" = .29 g¢ol.
" " stone =.01 x 3.3 x 103.75 = 3.42/ =« 41 gal,
Total for each sack of cerent = 0.7 g2l.

vYoisture content / cu. ft. of sand = 2,.8°%
" " w " " gtone = 1.25/
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Deductions for moleture content:
2.82 x 2.5 = K.osﬁ a .845 pallons
Total / enck of cement = 1,335 »

Vet quantity of water to be added = 6.73 ¢ .7 = 1.335
6.09 gallons

0f c-urse with 4" x 4" x 25" measuring device,
I wos unable to use a full sack of cement. The propor-
tions th=t I used are as follows:
Cement - 5.025"
Sand = 12.,63%

gt”‘ne - 170

57
"'atel‘ - 3.08"}

The resulte that I have cbtained ~re as follows:

rix 4 of celite/ srck Yield
of cenent

1:2.5:3.3 0 1.0
" 1 1.001
" 2 1,002
» 2 1,008
» + 1.015
" 2 1.0175
" 1.020
" 7 1,038
" 8 1.049
" 9 1.058
" 10 1.069
" 11 1.075
" 12 1.082
" 13 1.08
n 1 1.09
" 15 1.100

Frcm the zbove results 1t can be seen that the
first apnreciable increase in bulking occurs when 7# of
Cellte per sack of cement areadded. From the viewpoint
of the contractor, thizs would be the most favorable
amount to use, Thus, from the sbove data we can determine

whether 1t i1s economical for the contractor to use Celite.
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C= 11
C+S+4G

C = Number of b-rrels of cement / cu. yd. of concrete.

C = 11 = 1.618 bbls. = 6.472 sacks
1*2.5’3.3
Nurber of pounds of Celite / srck of cement = 7.
" " " " " / cu, yde. of concrete = 7 x 6.&72

(-st of Celite / ton = "N5.00
" “ cement / bbl.z 2435
" " ¢ravel / yd. = “2.50

From the 2bove data, the cozt of mrterials for .0383
cu. yds. of c ncrete can te determived. A~Also the cost of
Celite for .0%8 cu. ydn. of concrete.

Coct of rravel w € x (7<) 3,8 x ,038
27

= 1,618 (2.5+3.3) 3.5 x .033 x %2.50
v
'e126 or "0.13

Co=t of cenent = 1,618 x “2.25 x .033 = “0.145 or %0.15
Cost of cement #nd rravel = “0.13 + “0.15 = %0.28

Cost of Celite = 45,204 x *h45,00 = 1,02
2000

From the above data it can be seesn that the Celite
that 1s used in the concrete would cost 31.02. The cost
of cement and grave = 6,253, Thus, 1t would cost the
contractor *,74 rore to use Celite. A =r-ph showing the
increase in volume cdve to adding different gqumantities will
be shown in the back.

In conclusion I would like to say that my results

were very much different than those thet I expected to
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obtain. Celite was reco mended to me to bulk
concrete 5% after 2! of Celite per sack wé;e added.
I do believe that Celite would be advants geous to
use in intricvte forms where 1t would be hard to f
puddle the concrete s sufficient amount;\also,

without a doubt, Celite mnkes a denser concrete.
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