MISSOURI

S&l

Library and

Learning Resources Scholars' Mine
Bachelors Theses Student Theses and Dissertations
1916

An investigation in concrete

Don H. Morgan

Follow this and additional works at: https://scholarsmine.mst.edu/bachelors_theses

b Part of the Civil Engineering Commons
Department: Civil, Architectural and Environmental Engineering

Recommended Citation

Morgan, Don H., "An investigation in concrete" (1916). Bachelors Theses. 164.
https://scholarsmine.mst.edu/bachelors_theses/164

This Thesis - Open Access is brought to you for free and open access by Scholars' Mine. It has been accepted for
inclusion in Bachelors Theses by an authorized administrator of Scholars' Mine. This work is protected by U. S.
Copyright Law. Unauthorized use including reproduction for redistribution requires the permission of the copyright
holder. For more information, please contact scholarsmine@mst.edu.


https://library.mst.edu/
https://library.mst.edu/
https://scholarsmine.mst.edu/
https://scholarsmine.mst.edu/bachelors_theses
https://scholarsmine.mst.edu/student-tds
https://scholarsmine.mst.edu/bachelors_theses?utm_source=scholarsmine.mst.edu%2Fbachelors_theses%2F164&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/252?utm_source=scholarsmine.mst.edu%2Fbachelors_theses%2F164&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarsmine.mst.edu/bachelors_theses/164?utm_source=scholarsmine.mst.edu%2Fbachelors_theses%2F164&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsmine@mst.edu

AL ITIVESTIGATION II CONCRETE

bY

DOl He EKORGAIi.

A
PEL3IS
submitted to the facully of the
SCHOOL OF LIS AMD IETALLURGY OF TIIL UNIVERSITY OF MNI3SOURI
in partial fulfillrent of the work rejguired for the
Degree Of
BACHEL.R OF 3CIENCE IN CIVIL FNGINNERING

Rolla, Mo,

1916.

Approved by - “BNgineering
R ne 5



TABLE OF CONTENTS.

Page.

Introduction 1.
Purpose of Investigation 1,
Blended Cerent 2o
Preparation of Blended Cerents 2.
Aggregate S
Preparation of Mest Specirens 4.
Testing Specimens. 4.
Results. 4,

Comparative Results 6o

Conclusions Ve



INTRODUCTION,.

It is generally accepted to be a faect that the
coarser particles of cerment are practically inert,
and that it 1s only the finer vnarticles that possess the
cerenting qualities. What percentage of the whole is
active, or poasesses the cementing qualities is not
knowﬁ. Practically no data is available as it seems as
though very little experimental work has been esonducted
along this line, Grinding the cerment to a finer degfee
than that required by standard specifications would
in all probhahility change its physiocal qualities as
well as 1lnorease the cost of produetion. There would be,
perhaps an accelaration in the time of set and a
modification in tensil and compressive strength, An
increase 1in strength is desirable but the change in the
other qualitiesa may not be so., If, then, some method
could be devised to make use of only the finer part-
icles in a cement, an inorease in strength and at least
a decrease 1n the amount of cement necessary in an
aggregate would result,

PURPOSE OF INVESTIGATIOL.

It 1s the purnose of this investigation %o de-
terrine the effect of blending & portland cerent with
a fine silica sand. A blended cement such as this has
been used successfully and economically in several

important works. The United States Reclamation Service



and the Los Angeles Aqueduct Conrission*have made
use of such a blended cerent in several important
structures, MThis dilution, so to say, of the cerent
results in a decrease in cost withont a loss of strength,
In this investization i1t has heen assured that the
cgerent retained on a #200 sieve 15 inert and may de
replaced by a fine sand,

BLENDED CElNENT,

BlendeAd cerent 1s the resultant mixture produced
by intimately incorporating in a standard portliand
gement & finely divided and practiocallv inert material
such as sand, The inert material used in this investi-
gation was a natural sand all of which passed a #6C
gieve, This sand 18 a very pure and clean natural sand
obtained frcom the Cttawa 3ilica Co., Ottawa,'Ills.

PREPARATION COF BLENDED CElETNTS,.

The portland cement was flrst passed through &
#20 sieve and placed in a storage bin, Only that part
of the cement passing a #8200 sleve was used and this
was intimately mixed with the inert material in varying
percentages. T™his rixing was aceomplished by passing
the two materials through a #4obsieve g8ix (6) tires.
Lead shot were uged to facilitate the wori of sieving,
Tive blends were used in conducting the experiments as

follows, -



108? cement
o sand

—

U-100

( 9¢7 cerent
U-90 ( 10% sand
U-80 ( 80k cement
: ( 20% sand
U=70 ( 70% cerent

( 30% sand
U-60 ( 60% cement

( 4 sand

Universal Portland cerent was vused and the ahove
nomerclature will be used throughout this report,
AGGREGATE .
The aggregate used was rade up of limegtone
and local gravel and sand. The Czark gravels and sands
are notoriously poor for such a purpose. The "flaky"
character of the chert and the flat, smooth surfaces
are far from being well adapted to use in a conorete
aggregate, While the materials available were not the
beat a careful sieve analysis df each wés made and the
following mix decided upon,
457 Stone passing 1" sieve,
30% fravel " " "
15% sana " m ow
10% Blended cerent

115 vater



It can be easily seen that this is a very
lean mix but was used on account of the great amonnt of
labor entailed in running the experirents, DParticles
larger than 1" in diameter were screened out dbut no
atterpt was made to rermove the finer particles and
dust, |

PREPARATION OF TEST SPECIMErS,

The concrete was carefully mixed by passing
it twice through a gravity mixer made up of three
conioel hoprers, The goncrete was placed in the roulds
in layers of ahout 2" and thoroughly tarved., After
getting for 24 hours the ceylinders were removed from the
moulds and stored in darp sand until tested, The
laboratory is well situated for maintaining a constant
terperature and the test specimens were subjected to
very uniform conditions during the storage period.

TESTING SPECIMENS,

The cylinders were tested for compressive strength
in a 200.000# capacity Olsen type testing rachine., The
deforrations were measured by means of an Olsen.compres-
someter reading to 1/10,000 of an inch, No variation
Prom the usual method of testing such cylirders was made,

RESULTS.
The ultimate strength of eash cylinder was

determined. Aiao from the compressoreter readings and



loads a stress-atralin curve plotted, Prom this curve
the initial rmodulus of elasticity was calculated,
The character of the fallures was typical of such
materials and the cylinderé broke without any report.
The ultimate strengths and rodulae of elasticity are

recorded in the following page.



CONCLUSION S,

The results while nezative in character are
not conclusive, The extent of the experirents do not
warrant any definite conclusions, The low ultimate
8trengths may be attributed to the poor quality of
the aggre-ate as explalined before, From the compar-
ative table 1t seems as though the U-90 and U-80
blends will bear further investigation, but the U-70
and U-60 blends show such a marked decrease in
ultimate strength as to make thelr parcticability for
use very donbtful,

In condueting future experimenta the work
ghould be gone into more thoroughly, something prevented
in this investigation by lack of time, The tests should

be more extenaive to base any definite concluslons upon,



COLPARATIVE RR3ULTS.

4-Teek Tests,

Blend. Av, Ult, Strength. Av, lcd. of B,
U-100 1228,0 3,600,000
U-90 920,0 3,000,000
U-80 828,0 3,850,000
U="70 30,0 0 === -
U~-60 391,65 2,500,000

12-Week Mests.

.

Blend AV. Tlt, Strength, Av. Yod of R
U-100 1737.5 4,800,000
U=-90 1435,0 5,300,000
U-80 920.0 6,250,000
U=70 795.0 4,360,000

U-60 590.0 6,000,000



Cylinder
Number.

14
20

10

11
16

12
17

[ 4h]

128
18

1B
19

Blend of Age
Qement
U-100 4 weelrg
I 1
" 12 v
" "
U-90 4 weeks
" n
" 12 b
" "
U-380 4 weeks
" o
" l 2 i
" "
U-70 4 weaks
14 n
1" 12 "
"
"
U= 60 4 weeks
" I“
" 12 n
" 4]

Ultirate

trength
#/2q.1n.
1193
1263
2270

1200

1000

840
1670
1200

1020
624
1020
820

400
380
790
800

300
483
680
b00

Average

1228

1737,5

920

1435

822

920

390

790

391,56

b90.

Kodulua

4,200,000
3,000,000
3,600,000
6,000,000

3,250,000
2,780,000

4,700,000

5,900,000

2,100,000
5,600,000
4,500,000
8,000,000

2,500,000
3,600,000
B, 200,000

2,750,000
2,250,000
6,500,000
7,500,000

Average,

3,600,000

4,800,000

3,000,000

5,300,000

3,860,000

6,260,000

—_—— -

4,360,000

2,500,000

6,000,000
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