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Fic. 16.—Immersion Tanks. (See p. %54

shioning at the points of contact with the test
act should be } in. wide, and
e same clip should be 1}

clip is to be used without cu
specimen. The bearing at each point of cont
the distance between the center of contact on th
in.

66. Test pieces should be broken as
water. Care should be observed in centering the briquettes in the testing
machine, as cross-strains, produced by improper centering, tend to lower
the breaking strength. The load should not be applied too suddenly, as
it may produce vibration, the shock from which often breaks the briquette
before the ultimate strength is reached. Care must be taken that the clips
and the sides of the briquette be clean and free from grains of sand or dirt,
which would prevent a good bearing. The load should be applied at the
rate of 6oo Ib. per minute. The average of the briquettes of each sample
tested should be taken as the test, excluding any results which are mani-

festly faulty.

soon as they are removed from the

ussed and illustrated on

Testing machines and their operation are disc
The actual tensile strength of neat cement and sand mortar is

page 93
treated on page 99.

STANDARD CEMENT TESTS
: | ' - 17
Tests have shown that for the highest and most uniform results briquettes
should not be removed from the

water until, as specified, just before
they are broken.

Constancy of Volume.* 67, Sig-
nificance. — The object is to d’evelop
those qualities which tend to destroy
the strength and durability of a ce-
ment. As it is highly essential to de-
termine such qualities at once, tests of
this character are for the miosthltart
made in a very short time, and are
known, therefore, as accelerated
tests. Failure is revealed by crack-
ing, checking, swelling or di'sintegra-
tion, or all of these phenomena. A
cement which remains perfectly
sound is said to be of constant
volume.

68. Methods. — Tests for con-
stancy of volume are divided into
two classes: (1) normal tests, or
those made in either air or v.zater
maintained at about 21° Cent. (70°
Fahr.) and (2) accelerated tests Ior
those made in air, steam or wate} at
a temperature of 45° Cent. (113°
Fahr.) and upward. The test piec;cs

e §hnuld 'l;-c ul!m\'ed to repmin 24 hours
1= m of Clip. in moist air before immersion in
(See p. 73.) W aﬁler f.[nr s.le}um or preservation in air.
. : 9. For these tests, pats, about
taper(ing9 Stoa )lhin1 c(\iiizu:h{(:ix}:lil it {049 i HIZCI&
10 cm. (3.04 in.) sq uqlr,C] from ii-l‘rl:gl(le’)':l!:on ;l e pame i
B e, o % [f‘.s eo r?nrmul consistency.
o .oa;lqil;.] } 1n1111crnud In water maintained as near
A hm.u_]q i mg_ tor 28 days, and observed at intervals. A
pel:zatureziand Lo :.iss-zur, 1s maintained in air at ordinary tem-
L. Acceleraied Test.—A pat is exposed i i
e : it 1s exposed in any convenient way in :
. l;s]gl.}er% ;1)[); it)ez;t;:,talfo»g‘ boiling water, in a loosely closed \fezzeiln f:)?
L appans I e ommended for making these determinations i
y Fig. 18, Page 48. T
72. To pass these tests satisfactorily
i .- € tests satis agtonl_\,., the_pats should remain firm
» and show no signs of cracking, distortion or disintegration. =
*Soundness,
t5ee page 101,
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on may be detected best
hich was in contact with

78
ave the plate, distorti

73 Should the pat le
plied to the surface W

with a straight-edge ap

the plate.
e of our knowledge it ca

74. In the present stat
should necessarily be condemned simply for
tests; nor can a cement be considered entirely satisfactory,

it has passed these tests.

Submitted on behali of the Committee,
GrorGE S. WEBSTER,

Chairman.
Commiltee. Ricuarp L. HUMPHREY,

GrORGE S. WEBSTER, Secrelary-
RiceArD L. HUMPHREY,

GrorcE F. SWAIN,
_ ArrreED NOBLE,

Louts C. SABIN,

g, B. NEWBERRY,

CLIFFORD RICHARDSON,

W. B. W. Howg,

F. H. LEWIS.

nnot be said that cement

failure to pass the accelerated

simply because

December 28, 1908.

ROILER TO BE MADE OF SHEET Q0FPER WEIGHING 22 0L PER $0. FT.TINNED ON INSIDE.
ALL SEAMS TO BE LAPPED WHERE POSSIBLE. HARD SOLDER 70 BE USED ONLY.
RUBBER STOFPER

ot i
f2STEAM “M'S(N
0
,_‘k_— _E__________————-—'

COVER

SHELF 14 BY 28 INCHES OF Y2 INCH MESH

Va IRON WIRE
AALVANIZED IRON WIRE }gINCH DIAMETER 0N
A Rin oF Yo IneH GALVANIZED 1RON WIRE

1"LONG SOLDERED| =
» e ==5"
PN HEAVY . j

COPPER ANGLES z £

FLEXIBLE
RUBBER TUBE

Fia. 18,—Steaming Apparatus. (See p. 77
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ELEMENTARY DIRECTIONS FOR TESTING SOUNDNESS

Soundness tests, which are of greater importance th
‘ an an
;i;t); 2:35 l;;:;at.dz biy those unskilled in laboratory pra::ltiie,o t::ihoﬁ(e)
. piecespfece: of plate gla,s.s at least § inch thickand 12 by 18
S Sample; e razdwmdow glass 4 inches square, and a small trowel
L gom f]rom several barrels or bags, as described on.
e ;) ampff make three pats of neat cement, requiring
e unces (250 grams) or one cupful of dry cement
ifferent classes and degrees of fineness require differe.nt

Ic . D o
pe e]ltages ()f water Ihe consistency must he S‘UCh th'ﬂ. the Ct nt n
cl eme ca

be readily kneaded wi
ithout crumbling and f :
B ed g g nd formed into a smooth pat wi
running ogrei W-hen- pre;sed upon the piece of glass provided for it Pwit}‘: Iﬂ:&
osing its shape.* Approximate : { LAk ou
first trial of any cement, as, — bp te amounts may be taken for the

Portland Cement
Natural “ 20% of water by Wt‘ight
Puzzolan “ 30% L @

113

If these quantities after kneading giv
- ’ g give too wet or too dry a mix
Entil theogic;i):dt};::?ltaway.and t}lle trial repeated with leis or nwtliri;;t};i
L genegauv < ms;i Ency is attamf:d. The percentage thus determined
[ = ) used in the remaining tests of the same shi ’
. pment of
Place a sample of the dry cement upon th
i ; e plate glass in th
Oro;r;i; 2;1;1 :fltl:l :}11;. :,;rna;l trowel m'kae a depression 1%1 the celzt;for;;e(i)fha
- Con;ist; ; i }do wat.er. which has been found by trial to give tgh;
e g};;nt pour it into tl.le depression, allowing it to soak into
trowel. A,s soon as ti?:l\a;htirniztzgz‘cl) (lj)ndthehEdges s
e : rbed, the paste is kneade 1
. pieczn(f? ‘:,?fdii?g;s‘;:;::u:zo}ﬂdhbe protected with rubber (gili(\)«'zs.l 3
ik : | inches square is required for
4 e[;:r;(:éezfofthfaszaste is made mt'o a ball and pissed upoflaf)lllaepaoté
o fk . s;c}; as to form a c1lrcular pat about 3 inches in diameter
. e center, tapering to a thin edge. For the first 2
- I,mder i D:' :‘surface from drying too quickly, the pats must b:
| am tzmlzened.and suspended above the pats, with its ends
i thewaterfeep‘ﬂ:' wet. The temperature of the air while
B or (r)mxmg and storage, should be maintained as nea
70° Fahr. (21° Cent.). At the end of 24 hours one pat shou]cl{

*See also Boulogne method, p. 70
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be placed in water and another in air, to be observed at intervals for a
period of 28 days, and the third pat placed upon some sort of a frame in a
ater, and kept there, with the water

loosely covered vessel over boiling w
fects which are mentioned above in

boiling, for 5 hours. The possible de
paragraphs 74 and 75 are described at length on page 103.

APPARATUS FOR A CEMENT TESTING LABORATORY{

is designed for one experimenter. Where the number

(The apparatus
ber depends upon the quantity of cement

of pieces is not stated, their num
to be tested.)
*(ne piece plate glass, one inch thick, 24 by 24 inches square;

*Two or more gangs of 4 or § molds each — A. S. C. E. standard (see

Fig. 13, P- 73);

*One metric counter scale recording from 10 grams to 1% kilograms.

*One No. 100 sieve (96 to 100 meshes to the linear inch) about 20 centi-
meters (7.87 ins.) in diameter and 6 centimeters (2.36 in.) high, made
of woven brass wire cloth, with wires o.0045 inches diameter;

*Qne No. 200 sieve (188 to 200 meshes to the linear inch) of similar size to
the No. 1oo sieve, and made of woven brass wire cloth, with wires

0.0024 inches diameter;
#One measuring glass graduated to 250 cubic centimeters;

#One 8-inch mason’s trowel;

¥One 4-inch pointing trowel (see Fig. 14, P 74);

#One-half dozen pairs rubber gloves;

*Pieces of window glass 4 inches square for soundness tests;

*One tensile testing machine (see Figs. 22 to 27, PP- 94 to 98);

*Air thermometer;

#Standard sand;

Two or more gangs of 4 molds each for 2-inch cubes (see Fig. 43, p. 110);

Two or more molds for transverse specimens 1 by 1 by 6 inches (see Fig. 44,

p. 121);
ro-pound tin cans with covers for holding samples;
One special scale for weighing cement in ascertaining fineness (see Fig. 10,
p. 68);
One pan of same diameter as the sieves and 5 centimeters (1.97 in.) deep,
with cover, for holding sieve when shaking it;

One measuring glass graduated to 100 cubic centimeters;

#An asterisk designates the apparatus required for a temporary laboratory on construction

work.

1This list has been criticised and approved by Mr. Richard L. Humphrey.

STANDARD CEMENT TESTS

One cement sampler 24 inches long (see Fig. 8, p. 64)
; . ] . 4
One and one-half minute sand glass;
One moist closet (see Fig. 15, p. 75);
. - y .
Galvanized iron waste cans;
Apparatus for steaming and boiling specimens (see Fig. 18, p. 78)
b o 1 1 H 3 : A ¢ 5 .
Tanks for immersing specimens (see Fig. 16, p. 76); b7
‘g ST = i o' R ol |
Vicat needle apparatus (see Fig. 11, p. 69); ,
One ¢ ssion testi i ’
compression testing machine (adapted also to transverse tests), capac
1[:\. 50,000 lb. (see Figs. 41 and 42, pp. 117 and 118); o
Chemical thermometer; ,
Specific gravity apparatus (see Fig. g, p. 66);
= 4 59 . . j f :
Microscope with 1} inch objective;
Set of sieves, about 8-inch diameter, for analyzing sands, sizes N 3
20, 50-100 (the numbe ‘ ' T b e o
50 . nber corresponds to the number of meshes to th
linear inch) (see p. 150a); Ry -
Mechanical shak ifting sa
aker for sifting s see Fi
g sand (see Fig. 68, p. 193).

4 SPECIFIC GRAVITY OF DIFFERENT CEMENTS
: 16; specific gravity test, by determining whether a cement is thoroughly
urned, s ‘hemi is ' |
. 1@ , supplements the chemical analysis, since the latter does notindi?at-e
he degree of calcination. A Puz : : |
g alcination. uzzolan cement may be distingui
N iy s : a) istinguished from
wh‘[l I;urtldr-ld because its specific gravity is usually bet\\'eenﬁz.y and 2
P IT that of Portland ranges from 3.05 to 3.15. The adulteration '9;
4 i 3 g 0
ort m({i] ce}nent lowers its specific gravity, because the substances used
— powdered sand, limestone, trass slag, - i i =
, trass or slag, — are lighter th i
‘ : ; 9 an particles of
pure cement. The test will not h ’
. detect a small adulteratio i
. : : : 1 nor
with a material of high specific gravity i -
Natural cement us :
ature usually has a i avity / i
\ specific gravity above 2.73, ranging from

thl» somet S S 3.1 th W ] l[ g_" 1 €rior l“]]ll gl\e“
l ..} i

5 SO mes as nign as 5 bt} us overlappin ll e 1n

fOI I or tLlIl(l cement.

The specifi ity i
4 .orm?; ec1i;c gravity of cement is lowered by exposure, because of the
sorption of water and carbonic acid, Hence .
; acid, Hence the necessity ing i
E = » B ecessity of drying it
1 oon t( ?nt. (212° Fahr.) before determining. Even this Iemperatgure
may not alway ici :
ay always be sufficient to restore old cements to their origi
R ) S original con-
A neat Ii i
S ‘httle device for dropping fine material into a specific gravity
p h; : u:i{so as to prevent the entraining of air has been devised by Mr
omas igoi i : i
1s H. Wiggin. A thin wooden board with a circular hole in it is

*Tests of Metals, U. 8. A., 1901, p. 476.

'SﬁE expeumen[s in Tests of ‘detals, U.S A y 1901, P 4;6, and Dr. H. Klﬁlp[fﬁﬂdfl in T honin-
dustr rezertung, translated i Cement, AVfEIClI, l903 p-2
’ ]
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placed above the apparatus and a paper funnel fitted into the hole and
filled with dry cement. An electro-magnet, such as is used with an
bell. is connected with its storage battery and ar-

ordinary electric door-
ranged so that the clapper, instead of striking a bell, strikes a metal

he corner of the board. The constant tapping jars

plate attached to t
pparatus without re-

the funnel so that the grains fall slowly into the a
quiring the attention of the operator.

ADVANTAGES OF FINE GRINDING

The effects of fineness of grinding upon cements are to make them,—

Stronger when tested with sand;
Weaker when tested neat;
Quicker setting;
Capable of producing a larger volume of paste;
Less affected by free lime.
Fineness is expressed by the percentage of the total weight of the cement
retained on each sieve.

A recognition of the value of extreme fineness has led to the adoption of
higher standards than formerly, and manufacturers have accordingly im-
proved the quality of their product in this respect. As an illustration of
this, in 1875 it was a common requirement for Portland cement that 85%
should pass, or not more than 159, be retained on, a sieve having 50
in 1893 Max Gary gave the German standard as

meshes per linear inch;
ained on, a sieve having 76

go% to pass, or not more than 10%, to be ret
while in 1904 specifications for first-class work

meshes per linear inch,
required not more than from 6%, to 10% to be retained on a sieve having
¢07, on a sieve

100 meshes per linear inch, and not more than 209 to 357
having 200 meshes per linear inch. Some American factories are equipped
shipping cement of which less than 107, is

to grind even finer than this,
Standard requirements for different cements

retained on a No. 200 sieve.
are given in the specifications on pages 30 and 31.

Strength affected by Fineness. With the same proportions of sand
higher tensile and compressive strength is obtained from finely ground
Conversely, a larger proportion of sand

than coarsely ground cements.
an with coarse ground cement, with the

can be used with fine ground th

same resulting strength.
The chief cementing value of a cement lies in the grains which are

fine enough to pass a sieve having 200 meshes per linear inch. Photo-

graphs of thin sections of sand briquettes several years old made by
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: . W. Lazell show very clearly the coarser grains of cement which
av o) » - . 1 . 7
ave never been penetrated and chemically changed by the water
stul-n(at, a coarse cement may give higher strength than the same
cement after regrindi I )
; l]c tf 1ttcr}rcgrm<lmg. This is chiefly due, in the opinion of the authors
o the fact th : e i : :
e 1et Ha-{ the fine cement requires more water in gaging to producé
e same consistency of paste, s i 3
¥ C , So that the same weigl
B 1t of cement produc
o Ll g produces
a larger volume of paste, which therefore has less density and consequentl
lower strength. When sand is added, on the other Inz;(l less in.ﬂ . .
exerted by the water, because i . TR e
) ater, because in any case a smaller v it i
_ : y case a smaller volume of it is required
in proportion to the dry materials i o
aterials, and besides this
! ) 5, 2 sides this the very fi ai
which also have higher ¢ i iti fepcioni
also hz gher cementing qua 5, fi p ily 1
ey ;61 s hdqu wlities, fit more readily into the voids
sand. > relation of the density of a mort: i i
oot sity of rtar to its strength is dis-
cussed in Chapter IX, page 132. v
The effec - fineness
ect of the fineness of cement upon its strength was | h
general notice by Mr. John Grant* in 1880, wl e B
: y Mr. ] 880, who quotes experiments m:
e h¥iy) ; X[ ents made
(Ilermdn_v by Dyckerhoff. In 1883 Mr. I.] Mannt illustrated th
small cementing value of tl parti i S ;
‘ e coarse particles by substituti
ll cer { substituting for th
grains of sand of the same size, wi i ' ¥ ng
s size, with but little reduction i sulti
o reduction in the resulting
Th fing te i
b e follol\\m;_,r table from tests reported in 1885 by Mr. Eliot C. Clarket
illustrates ffec 2 fi [ athi sl
tes the effect of the fineness of cement on paste and mortars P\ﬁ

of these ce 5 W > reck i
5 cements would be reckoned as coarse in modern practice, but t}
relative results are still of interest : §

Tensile Strength of Mortar Affected by Fineness of Cement

By Error C. CLARKE.

PORTLAND CEMENT R
OSENDALE CEMENT

l STRENGTH IN POUNDS PER S A
STRENGTH IN POUNDS PER

! ‘ SQUARE INCH

- | Pl‘fu];)ul’liﬂnh‘ —_—
Ordinary cemcn(‘ Finely ground | ”mt.f'::lldm

cement = Coarse cement | Fine cement
[12% refained il |17€'_'c. retained on| 6% retained on
Pl ‘ No. 50 sieve No 50 sieve
|

! SQUARE INCH
Proportions 1yl
of cement

to sand ‘

| 35‘,‘_}; retained
lon No. 120 sieve

|
Q2

40
96 : 16

LA TR B S

*Proceedings Institution of Civil Eng;m‘;, \'.I, L}EHV ?1;9_ -

I—P-mcecdmgs Institution of Civil Engineers, Vol, LXXI ; P- 254

ITransactions American Society of Civil Engineers, Vol IV, p- 158
» Vol. » p- 158.
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sts to determine the

in Encland has made extended tests to c
o and the effect of regrinding. A sum-

arse particles in cement t RERE
S 1l 1o also the effect of fineness upon the
g als

mary of one of his tables, illustratiy

1 i Substituting Sand.
Effect of Regrinding Coarse Particles and of Substituting

By Davip B. HL‘T].I-.R._

TENSILE STRENGTH IN POUNDS PER
{ | i SQUARE INCH
Setting ‘ ot
Proper-
2 1 part L‘enwm to 3
| Neat cement parts sand

Fineness resi-

due per cent

‘ on sieves of

meshes per

CEMENT, | linear inch
HOW TREATED

180! 76 | 50 |

TInitial set

*L .

3.715.50 4.6 90 | 504
As received 133.7\115-5| 4.0 13 | sia

1.3| 00| o] 2 |20 | 407

4 3 . ke
Reground i | 3t

Sand substituted for coarse |
particlest. ey

387

] g i ] S S ron ur l ran 1.‘: Uf IOIIL[“d
l e average o h]. IES lllL om fO yrand
fime Of SE[ 1VES the @ dE

cement. : o
The fine grinding of commercial cements, by e e

I ne oif the causes for the necessity of adding gyps

heen one auses

accelerating the setting, has

during manufacture. .
American vs. European Sxew.as. ity

American Society of Civil Engineers] ﬂ]ll(_‘ tu. o

tabulated below with English and Metric equivalents.

Standard sieves recommended l)§' the
Commissiony are

American Sieves.

METRIC EQUIVALENTS

i
¥ e Nwad Diam. | Widih
I Diam. Width A St a r q
| Meshes | Meshes of of Meshes | D e v .
g ‘ pet per "1 L wire openings per qq} =
of | fnear square | . em. | sq. 2 A
seve | jnch | inch - s m.

1. 8 STANDARD

e e

55 0.114 0.140
100 | 10000 | 0.0045 | ©0.0045 30 I 550

6 200 | 0.061 0.066

0.0024 o.oosc| 70 | F i

and Butler’s Portland Cement,

+vil Engineers, Vol. CXXXIL, p. 343,
#Proceedings Institution of Civil Engineers, V ol, CXXXIIL, p. 343
gt g 279, by weight) were removed from the

Uy ey bl ey faefe "1;;"‘5»(f‘"”“g”:'[f]?:;lfm;]f" size substituted for them.
aving grains of similar siz
priginal cement as received, and sand gg

1See p. 67.

I\ Cons i Vol. I, p. 248.
§C ission des Méthodes d’Essai des Matériaux de Construction, 1844, Vol. I, p
ommis Mé
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French Sieves.

FRENCH STANDARD

) .

ENGLISH EQUIVALENTS

| Diam. | Width |
| \ . hes e
Meshes | Meshes of of '\[;;t"“ | ‘“;i“'\ of of
& wire ope 75 per rire il
E;: I ="(p.,(!-m | penings I;ne;!r square | wire openings
] s o mm. mm. inch | inch

—_— g

=

Diam. | Width

| in, i
—_—
|

2120 | 0.0078 | o.o124

g ny (

0.36 46

|
| 76 | 5 780 0.0050 | o0.0071
[

70 4900 .05 ’ 0.00 178 | 31680 | o.0020 0.0035

| . ‘
Separating Material Passing No. 200 Mesh Sieve. The high
cementing value of the grains of cement passing a No. 200 sieve leads
in elaborate tests to still finer Separations. In studies for soil analysis
chiefly, the various methods of separating the different sized grains have
been developed. They are fully described in Wiley’s Principles and
Practice of Agricultural A nalysis, Vol. I, pages 171 to 281, The same
principles are applicable to cement determinations, except that some
liquid other than water must be employed.

Separation may be made by a winnowing device* in which a blast of
air is directed against falling grains of cement; by settlement through
water at rest, which in its simplest form may be accomplished by allow-
ing the material to settle in a beaker, for a certain length of time and
then decantingt; and by means of a liquid in motion, as illustrated in
the Schone apparatus, and, with still greater exactness, by Hilgard’s
churn elutriator.f The Schone apparatus has been adapted by Dr. W,
Michaelis to cement, and has also been employed by Mr. J. B. Johnson. §

QUANTITY OF WATER FOR NEAT PASTE AND MORTAR

The quantity of water used in gaging affects the results of tests, es-
pecially in the determination of the time of setting and of the strength.
(See p. 151.) Different cements even of the same cl
proportions of water to produce the same consistenc
differing degrees of fineness, the cement cont

ass require different
y, chiefly because of
aining the largest proportion
of fine particles requiring the largest percentage of water by weight.

For chemical combinations alone about 8 per cent of water to the weight
of the cement is customarily assumed to be required, but in practice the
percentage must be much greater.

*Tests of Metals, U. 8, A., 1901, P. 474.
fAllen Hazen in Report Massachusetts State Board of Health,
IWiley’s Principles and Practice of Agricultural Analyses,
$Johnson’s Materials of Construction, 1903, p- 412,

1892,
1894, Vol. I, p. 226.
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Percentage of Water for Mortar of Normal Consistency. The fol-
lowing table, based on the formula of Mr. Feret given on page 88, which
is strictly applicable only to French sands and French methods, has
been suggested pr(;\‘i:sionally by the Committee of the American
Society for Testing Materials (19o4), for the percentage of water
for mortars of consistency corresponding to that of normal neat
paste. To use the table select from the first column the percentage of
water required for the neat paste of the selected cement and read in
column of the desired proportions the percentage of water required for
the mortar in terms of the sum of the weights of the cement and sand.

Percenlage of Water jor Cement Mortars of Normal Consistency.

R}
Aee i B e A

|

I
PERCENTAGE OF WATER |
TO CEMENT PLUS SAND

PERCENTAGE OF WATER
TO CEMENT PLUS SAND

Proportions cement to sand by weight Proportions cement 10 sand by weight

for neat cement
for neat cement

Percentage of water
Percentage of water

—_

o
-

0.0
Q.2
93
0.5
0.7
9.8
10.0
10.2
10.3
10.5 |
10.7 |
10.8 |
11.0
I1.2
11.3

A 22
g e oY

£ e G Lo 9

®

-
>
(S}

Sy Gy O~y dm O
L}
oy tn S

L T e Rl 0 L
& 00 00 0O~T =% =1

&

Co~1 ChaN

o0 Onin = Go B
L

X

o os 0800 00 06 9B 08 0
=

e
Y O
-

)

-
L

R TN A SR

30 EnCo MDY b o ok
)

ko
[T e
- = 0O 0O
o
N

=0 00X :
Gs D=1ty OD~1 O
I
B

(S
o G L OO
~3nte W O
=
f=l

Vo lle ol =l =l

o 4= O3

The Engineers of the U. S. Army* advocate a dryer mixture than most

#Professional Papers, No. 28.
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authoritie > followi
; s, and the following percentages suggested by them may there
ore be taken as representing minimum quantities. ‘

Portland Cement.

% of water by weight.

Natural Cement.

- S
30% of water by weight.
1777 T =0

770

Puzzolan Cement.

18%, of w 7 wel
s o ater by weight.
T T S e e Y 10% iy :

13

French Determination of Congistency of Neat Paste. The Vicat
needle apparatus has been selected in America as well as in France as the

standard appliance for determining normal consistency. The apparat
stency. 8 atus

is shown in Fig. 11 on pe S
g, page 69, and the U. S. standa
: g i rd method i
the test is there described. e
; A pllnsflc paste is preferred to one of dryer consistency. The French
ommission* advised a softer consis J Abieh
advised a softer consistency than the Ameri 5
e vi enc) American standard
e I“rtn.d] requiring for normal consistency the penetration of a needlé
One - . . 3 . . . .
; ceEUmc’tcr (0.39 in.) in diameter and weighing 300 grams (10.58 0z.)
lr 3 < < - . : . E ; g
ough a disc of cement 40 millimeters (1.57 in.) thick to within 6 milli
meters (0.23 i ; i ;
'H_(o 23 in.) of tl?e bottom; making a total depth of penetration of
34 mi anelcrs (1'.33 in.), while the American Society recommend the
penetr‘culon of a similar needle into a like mass to a depih of 10 millimet
(0.39 in.) below the surface. I
F T 1 - ~
B eret's Formulaf for percentage of water for mortar of normal consis-
lhncy.vvus evolved from a very interesting series of experiments.f He found
at it was impracticable to determine with the Vicat needle the pro
consi 7 of : iy
: alsltenc_\ of a mortar of cement and sand, and therefore based his detzr
min ' j . .
Z‘t[l()n upon the average judgment of several operators, plotting the
consistencies designated by them upon cross-section paper : 3
*Commission des Méthodes d’Essai des Matériaux de Construction, 1894, Vol. I
) P ; Y y ¥ 7
TCommission des Méthodes d'Essai des Matériaux, 1895, Vol. IV, p. 103 b4

M PSS :
$Methods of Mr. Feret’s investigations are described and illustrated in an article by the auth
authors

on “Quantity of Water to Use in Gagi el
(Chicago)’ Sl Use in Gaging Mortars ™ in Cement and Engineering News




