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GENERAL MEETING. 

THE third general meeting for the session 1908 was held at 
the Institute rooms, 57-59  Swanston Street, Melbourne, on 

Tuesday evening, 28th July, 1908, at 8 o'clock. There was a good 
attendance of members and friends. The chair was occupied by 
the President (Mr. E. A. Bates). 

Minutes. 
The minutes of the previous meeting were read by the Hon. 

Secretary, Mr. John Little (F.), and duly confirmed. 

Corresponaence. 
CROWN LAW OFFICES. 

Melbourne 15th June, 1908. 
"Sir,— 

It is proposed by the Government in connection with the 
Consolidation of the Statute law of this State, which Mr. Justice 
Cussen has kindly undertaken to supervise, to introduce into 
Parliament, prior to the enactment of the new Consolidation 
measures, whatever legislation may be necessary to rectify 
anomalies in the present Statutes, and thus prevent their re-
currence in the Consolidated Acts. No change will of course be 
made in the principle or policy of any existing Statute, the inten-
tion being to make only such changes as the necessities of the 
case may demand. 

[I 



I have much pleasure therefore in inviting your friendly 
co-operation in this matter, feeling that you may be able and 
willing to assist in the work of revision, by drawing attention 
to any error omission or anomaly which you may have observed 
in the course of your experience. 

May I ask that you will kindly cause any suggestions or pro-
posals you may feel inclined to make to be forwarded within the 
next two months to Mr. C. J. Z. Woinarski, M.A., LL.M., 
Barrister-at-Law, Selborne Chambers, Melbourne. 

I have the honor to be, Sir, 
Your obedient servant, 

DONALD MACKINNON, 
For the Attorney-General." 

The President requested that any suggestions should at once 
be forwarded to the Hon. Secretary. 

NATAL INSTITUTE OF ARCHITECTS, in response to our invitation 
of 12th February, forwarding copy of the Bill for the Registra-
tion of Architects which was about to be introduced into the local 
Legislature. (Received with thanks.) 

1Reports of 3ournaIs lReceivea from 1kinbre6 
Institutes, etc. with ahanks. 

Architectural Association—Journal, June 1908. 
Proceedings of the Devon and Exeter Architectural Society- 

1907-8. 
Art and Architecture—May-June, 1908. 
Societe Centrale D'Architecture De Belgique—Bulletin Men- 

suel, May, 1908. 
Societa Degli Ingegneri e Degli Architetti Italiani—Annali 

Anno XXIII., Nos. 9 and Io. 
Arquitectura Organo de la Sociedad Central de Arquitectos, 

Beunos Aires—March, 1908. 
L'Architettura Italiana—May, 1908. 
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Genera[ Meeting. 

Che Visit of tbe iiinertcan fleet. 
In reply to Mr. A. Henderson (F.), the President stated that 

during the visit of the American Fleet the Institute rooms had been 
placed at the disposal of those officers of the American Navy whose 
duties were of a nature kindred to their own. 

1R.0.11.6. lnistt to aelepbone Exchange. 
The President reported that an invitation to members and 

students, to visit the new Telephone Exchange Buildings, Lons-
dale Street, had been received from the officers of the Public 
Works Department. The visit had been arranged for Friday, 
7th August, at 4 o'clock. The special purpose of this visit was 
to inspect the Monier reinforced concrete work, which was being 
executed by Lieut.-Col. Monash. It was hoped that there would 
be a hearty response to the invitation. Later on, another visit 
would be arranged to view the reinforced concrete saw-tooth roof 
over this building. 

1R.1D.11.11. Competttions, 1908. 
It was reported that these Conditions of Competition had 

been issued. In the Silver Medal subject, however, the Council 
had altered the wording under the heading of " Site," which 
would now read :—" SITE. To be built on local formation 
(granite) on a hill slope, I in 5, facing a view to the north." 

[Concrete 
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CONCRETE CONSTRUCTION. 

THE President read a letter from Mr. John Gibson, of the 
 Victorian Portland Cement Company, expressing regret at 

his inability to be present that evening. 

3Díscusston. 

The following members expressed their views and asked 
questions upon this paper (which was published in the May issue 
of the "Proceedings")— 

Mr. A. Henderson (F.), upon the use of slag. 
Mr. A. A. Fritsch (F), and 
Mr. F. J. Davis (F.) 	

upon impermeability. 

And Mr. John Little (F.), upon the effect of concussions. 

L IEUT.-COL. MONASH, the Author, in reply to questions 

and remarks by members present, furnished the following 

explanations :- 

The question of the employment of destructor slag as an 

aggregate for cement concrete employed in connection with rein-
forcement stood, in the Author's opinion, very much in the same 
position as the employment of coke breeze, which had been dealt 

with in the paper. Destructor slag consisted in a small part of 
particles of glass and porcelain, nails and sundry metallic par-
ticles, but chiefly of carbonised organic matter in small lumps, 
which had a very low degree of cohesion among themselves. If 
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a handful of destructor slag were taken and rubbed between the 
palms it could, with the exception of the harder particles alluded 
to, be entirely reduced to powder. Obviously such a material as 
an ingredient in concrete could not permit of the high compres-
sive stresses which it was customary and necessary to employ in 
economic reinforced concrete construction. The Author reaffirmed 
his opinion that the cheapest and lightest concrete is that made with 
the heaviest hardest aggregate with the richest proportion of 
cement. There was also good reason to believe that destructor 
slag contained an appreciable percentage of sulphur. Chemical 
and physical tests were now in progress and the results could he 
communicated to the Institute on a future occasion. 

Upon the question of water-tightness of concrete, the Author 
stated that no concrete could he regarded as absolutely water-
tight from the beginning. Porosities more or less minute, accord-
ing to the degree of care employed in the selection and grading of 
aggregates and the composition of the concrete, were bound to 
occur, and this physical condition involved at the outset a certain 
degree of permeability. However, these porosities become closed 
up both by age and by the infiltration of water through the 
mass, by the formation of carbonates and by other reactions as-
sociated with the setting and hardening of concrete, so that in an 
astonishingly short time after construction the permeability of 
the concrete is greatly increased, and in the majority of cases a 
properly designed concrete, used, for example, in reservoir or tank 
construction, became for all practical purposes entirely water-
tight in a few weeks. If it were desired to achieve a high degree 
of water-tightness from the outset, as in the case of external walls 

of buildings, a safe and sure expedient was a coating of good 
cement rendering. Recent experiences in this city had shown that 
newly-constructed reinforced concrete curtain walls only 6in. thick, 
and rendered on the weather side, proved entirely water-tight 
under the action of extremely tempestuous wet weather. 
While under the same conditions i8in. thick brick walls had 
proved permeable to the rain. 

[In 
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I N reply to questions relating to the resistance of reinforced con-
crete to shock action, the Author stated that, of course, much 

depended upon sound design, and that wherever shock action or 
vibration could reasonably be anticipated, allowances varying from 
25 to 5o per cent. for impact over and above the known static 
loading should be introduced into the calculations. If this were 
done, then reinforced concrete, by reason of its continuity and 
monolithic character, would demonstrate its ability to resist vibra-
tion and shock better than any other form of construction. A 
striking instance in Australia was the employment of this material 
in railway bridge construction ; as, for example, the five span 
railway bridge over the Hindmarsh River on the Port Victor rail-
way, South Australia, which was repeatedly subjected to the test 
of two heavy 5ft. Sin. gauge locomotives coupled, crossing the 
bridge at a speed of 40 miles per hour. The maximum observed 
deflections were only i-5oth part of an inch, and entirely elastic 
in character. 

Another illustration was the facility with which reinforced 
concrete piles could be handled and driven by an ordinary monkey 
in the manner usual with timber piles. The Author had carried 
out a considerable amount of concrete pile-driving, both in Vic-
toria and South Australia, without any injury whatever to the pile 
head under necessarily very severe impact action. 

THE President submitted a vote of thanks to Lieut.-Col. 
Monash for his kindness in being present that evening, and 

for the lucid manner in which he had answered the questions of 
various members. 

The vote having been carried by acclamation, the lecturer 
briefly responded. 

The President then called upon Mr. Gerard Wight (F.), M.C.E., 
to give the paper in his name on the business sheet. 



Being Paper read by Gerard Wight (F.), bl.C.r., at the 
R.V.I.A., 28th July, 1908. 

Having recently been nominated by the Council of the 
R.V.I.A. to a board appointed by the Premier for the purpose of 
framing a standard specification for Portland cement, I feel 	is 
due to the Institute to give the members some account of the 
work done. More so as owing to the introduction of reinforced 
concrete into building construction, cement has become a very im-
portant factor to Architects. 

Formerly Architects had merely to deal wilth concrete in its 
mass form, where working loads of io to 12 tons per square foot 
were the maximum. 

Now, as you will see by the new Building Act drawn on the lines 
of the R. I. B. A., a working load of 3o tons to the square foot is 
permitted, and the concrete as used for this purpose must be a very 
different material to that which we used to put into the trenches. 
You must be sure of your aggregate metal and sand and also of 
the cement. 

Unless you can be perfectly sure of your cement your whole 
structure may be in a dangerous state. Hence the need of the 
standard specification and the other provisions recommended by 
the Board, which included the thorough testing of the cement be-
fore being sold to the consumer. 

While on this Board I have been i'rn the position of hearing a 
large quantity of evidence with regard to the properties of and 

[methods 
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methods of testing cement, and hope to be able to impart some 
of the information obtained by going through the specification 
clause by clause, and giving some of my notes on each clause. 

The Board commenced its work by obtaining abstracts from 
the different specifications of as many countries and states as 
possible, tabulating and comparing the same under their uifferent 
heads, carefully analysing and discussing each head and taking 
evidence and having experiments and tests made on all doubtful 
points. 

1beaòs of the %pecíftcations. 
I. General quality and preparation. 
2. Sampling and preparing for tests and analysis. 
3. Fineness of grinding and sieves. 
4. Specific gravity. 
5. Chemical composition. 
6. Gauging and molding briquettes. 
7. Tensile strength. 
8. Test of quantity of water for normal consistency and test 

of time of setting. 
9. Soundness. 

General Quality and Preparation. 

1. The cement shall be prepared by intimately mixing to-
gether calcareous and argillaceous materials, burning them at a 
clinkering temperature and grinding the resulting clinker. No 
addition of any material shall be made after burning, except 
calcium sulphate or water. The cement shall contain not more 
than 2 per cent. of water, whether that water has been added or 
has been naturally absorbed from the air. If calcium sulphate is 
used, the addition of such shall not bri?ng up the total amount of 
sulphuric anhydride calculated from the total sulphur present in 
the cement to more than 2 per cent. If any other material be 
added, the product shall not be regarded as Portland cement, 
and the sale of such product under the name of Portland cement 
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shall be considered as an imposition on the buyer. The cement 
to be closely packed in casks, each containing 375 lbs. net, or in 

bags containing an aliquot part of the same. All cement shall be 
delivered in sound packages, undamaged by moisture or other 
cause. Each package shall be plainly marked with the brand and 
name of the manufacturer, and the net weights shall be exact and 

uniform. 
NOTE.—This clause describes the materials of which 

the cement is to he made, and mentions the only additions 
which will be allowed. Calcium sulphate being used to 
cause a quick setting cement to set more slowly and enable 
it to pass the constancy of volume test, as it delays the 
action till the free lime is slacked. 

Exposure to air and water in the form of steam also 
causes the hydration of the free lime. 

The free lime is one of the principal causes of unsound-
ness ; hence the improvement of cement on exposure to the 
air by the slacking of the free lime. 

NOTE the provision with regard to adulteration men-
tioned, which will give the authorities power to exclude 
materials wrongfully named Portland cement. 

Sampling and Preparation for Testing and Analysis. 

2. Samples shall be taken from any three casks or any three 
bags. as the case may be, in each and every hundred casks or the 
equivalent quantity of bags, or any portion thereof comprised in 

any delivery of cement. The samples shall be taken from the 
centre by opening the casks or bags, or by boribg with an auger, 
and must be mixed before testing. Before gauging, the sample 
so obtained shall be spread out for a depth of three inches for 24 
hours in a temperature of 58 to 64 degrees Fahr. All samples 
shall be passed through a sieve having twenty meshes per lineal 
inch, in order to break up lumps and remove foreign material. 

NOTE the first mention of temperature, which will occur 

s ~ 
[Fineness, 

again. 
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Fineness, Etc. 

3. The cement shall be ground to comply with the following 
conditions of fineness. Fifty grammes (2 ozs. approximately) of 
cement shall be continuously sifted, without rubbing, for a period 
of fifteen minutes with the following results :- 

The residue on a sieve 76  x 76 = 5,776 meshes per square 
inch shall not exceed 3 per cent. The residue on a 
sieve 18o x 18o = 32,400 meshes per square inch shall 
not exceed 25 per cent. A metal disc of the size and 
weight of a threepenny piece may be placed in the 
sieve during the operation of sieving. 

The sieves shall be circular, 8 inches in diameter, 3 inches 
high, provided with covers, and prepared from standard wire, the 
diameter of which for the 5,776 mesh shall be .0044 inch, and for 
the 32,400 mesh .002 inch. The wire cloth shall be woven (not 
twilled), and carefully mounted on the frames without distortion. 

The cement shall be dried by heating it to a temperature of 
212 degrees Fahr. prior to seiving. 

NOTE with regard to the fineness of the sieve this clause 
follows the British standard specification, but the residue 
is slightly more, 25 per cent. 

There was a large variety of sieves used in the different 
specifications, the old ones having 2,500 to the inch instead 
of 32,40o, but since the introduction of the rotary kiln this 
fineness has become possible, and is now considered essen-
tial to a good cement. 

Specific Gravity. 
4. The specific gravity of the cement when thoroughly dried 

to a temperature of 212 degrees Fahr. shall not be less than 3.1. 
NOTE.—This agrees with the British standard, which 

has 3.15 when fresh burnt, and 3.1 after 4 weeks. 

Chemical Composition. 
5. The cement shall comply with the following conditions as 

to its chemical composition. There shall be no excess of lime, 

If. 



83 Cement nests. 

that is to say, the proportion of Pme shall he not greater than is 
necessary to saturate the silica and alumina present. 

The proportion of lime to silica and alumina shall be not 
greater than the ratio (calculated in chemical equivalents) repre-
sented by- 

CaO 
= 2'85. 

Si02  + A1203  
Molecular weight of lime 	= 56 

,, 
	 silica = 60 

alumina .= 102 

EXAMPLE.—In the case of a cement containiing 63.28 per cent. 
of lime, 21.6 per cent. of silica, and 8.16 per cent. of alumina, 
the proportion of lime to silica and alumina would be as follows:— 

63'28 
Lime (CaO) 	= 1'13 

56 
21'6 

Silicia (SiO2 ) -- _ '36 
60 

8'16 
Alumina (A1203) — = '08 

102 
CaO 	1'13 

Then 	 - 	_    = 2'57 
SiO2  + A12 03 	'36 + '08 

The percentage of insoluble residue ascertained in the manner 
described in Appendix A shall not exceed 1.5 per cent. ; that of 
magnesia shall not exceed 4 per cent. ; and that of sulphuric 
anhydride, calculated from the total sulphur present In the cement, 
shall not exceed 2 per cent. 

In case of dispute as to the proportions of the several con-
stituents present in the cement tested, the method of analysis 
described in Appendix B shall be followed. 

NOTE.—The manner of determining the insoluble resi-
due its described in Appendix A. This was necessary, as 

[different 
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different chemists will get entirely different results by using 
slightly different methods. Also Appendix B, with regard 
to proportions of constituents, was rendered necessary by 
the fact that seven leading chemists in America got seven 
different results from the same cement. 

This emphasises the necessity of having skilled men 
for cement testing, using the same methods, otherwise the 
results will not bear comparison. 

Mode of Gauging and Moulding Briquettes for Tensile Test. 

6. The method of gauging shall be as follows :- 
A. If gauged and moulded by hand, the quantity of water 

used in gauging shall be appropriate to the character 
of the cement, and for neat cement shall not exceed 
20 per cent. by weight of the dry cement. After mix-
ing thoroughly, the cement shall be placed in moulds 
and rammed until sufficiently plastic to be capable of 
being trowelled off to a smooth surface. For mortar 
of one part cement to three parts by weight of dry 
standard sand, the quantity of water used in gauging 
shall he such that the mixture is thoroughly wetted, 
and there shall be no superfluous water when the 
briquettes are formed. It shall not, however, exceed 
to per cent. by weight of the mixture. The cement and 
standard sand must he thoroughly mixed dry before 
water is added, and all mixing and gauging must be 
done upon a non-absorbent surface. 

B. If mechanically gauged and moulded, the quantity of 
water to be used for briquettes of neat cement shall be 
one-half of that required to produce a condition of 
normal consistency, as described in Clause 8. For 
mortar briquettes, the quantity shall be one-half that 
for briquettes of neat cement, the cement and standard 
sand being thoroughly mixed before the water is 
added. The cement, or mixture of cement and standard 
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sand, shall be first mixed by hand on a non-absorbent 
surface with the proper quantity of water, and after-
wards transferred to a Faija mixer, in which the op-
eration shall be completed. The briquettes shall be 
made with a Boehme hammer apparatus; each briquette 
shall receive 15o blows. 

For either mode of gauging, fresh water shall be used, and 
the temperature thereof, and that of the test room at the time the 
said operations are performed, shall be from 58 to 64 degrees 
Fahr. 

The moulds to be used are to be of the form shown in Figure 
A, Plate r, each mould resting upon a non-absorbent surface until 
the cement or cement mortar has set. When the cement or cement 
mortar has set sufficiently to enable the moulds to be removed 
without injury to the briquettes such removal is to be effected. 
The briquettes shall he kept in a damp atmosphere for 24 hours 
after gauging, when they shall be placed in fresh water, and 
allowed to remain there until required for breaking, the water 
being renewed every seven days, and the temperature thereof main-
tained between 58 and 64 degrees Fahr. The time occupied in 
gauging and moulding shall not be more than five minutes from 
the time of the water being added. 

The standard referred to is to be obtained from the Nepean 
River, New South Wales. It must be thoroughly washed, dried, 
and passed through a sieve of zo x 20 meshes per square inch, 
and must be retained on a sieve of 3o x 3o meshes per square 
inch, the wires of the sieve being .0164 inch and .oxo8 inch in 
diameter respectively. 

NOTE.—The two methods are specified, as it was re- 
cognised it would be impossible for the individual tester to 
be able to obtain the plant for mechanical methods, but if 
a central testing laboratory was established the mechanical 
gauging and moulding could be used with much more 
uniform results. 

The hand method depends very much on the skill of 

[the 



Cement tests. 

, 

the operator, and a man requires to be constantly at the 
work to get uniform results. 

Temperature is a most important consideration, and 
experiments were made for the Board to illustrate this. It 
would be impossible for a temperature of 58 deg. to 64 deg. 
Fahr. to be maintained in a galvanised iron shed in the 
bush, say, for some big concrete reservoir scheme, and 
here again the advisability of a central laboratory presents 
itself. 

The standard sand is also mentioned in this clause. 
This has no connection with the sand actually used for the 
purpose of making mortar or concrete, but is merely a sand 
used for the purpose of testing the cement; it must always 
be available for that purpose, and be of the same quality 
in order that tests may be compared. By using the Nepean 
River sand already in use in the Sydney laboratory, the re-
sults of the two states can be compared. 

Experiments were made for the Board with different 
sands. The English gave the best results (Leighton Buzzard, 
as used in the British standard), Nepean River next, and 
most of our sands very poor, though the Harcourt sand 
gave very good results. The difficulty with the sands in 
this state was to be able to say that in a few years' time 
you would be able to get any particular sand. 

Tensile Strength. 

7. The cement shall be tested both neat, and when mixed 
with standard sand as mortar, for tensile strength. Briquettes 
having a minimum section of one square inch shall be made for 
breaking at seven and 28 days respectively, four for each period. 
The average of the tensile strengths of the three best brilquettes 
for each period shall be taken as the result of the test. 

For neat cement, hand gauged, the result shall not be less 
than soo lbs. at seven days, and 600 lbs. at 28 days. For neat 
cement, mechanically gauged, it shall not be less than 585 lbs. at 



87 Cement tests. 

seven days, and 715 lbs. at 28 days. For briquettes of one part 
of cement to three parts by weight of dry standard sand—hand 
gauged—the tensile strength shall not be less than 15o lbs. at 
seven days, and 25o lbs. at 28 days. If mechanically gauged, it 
shall not be less than 165 lbs. at seven days, and 25o lbs. at 28 
days. 

All ages shall date from the time of gauging. The strength 
at 28 days must not in any case be less than that at seven days. 
For breaking, the briquettes shall be held in strong metal jaws 
of the shape shown im Figure B, Plate s, the briquettes being 
slightly greased where gripped by the jaws. The load must then 
be steadily and uniformly applied, starting from zero, increasing 
at the rate of about too lbs. in 12 seconds. 

Nom.—Experiments were made with regard to accel- 
erated tests in order to shorten the time, as the waiting 28 
days before the cement can be brought into use is often 
a difficulty. However, though accelerated tests are an in-
dication, it was felt that the 28 days could not be dispensed 
with. This is one of the chief reasons why a Government 
testing laboratory should be established, and in drawing  
up the clause provision is accordingly made for mechanical 
gauging. 

Tests of Quantity of Water for Normal Consistency and Test 
of Time of Setting. 

8. The cement shall develop initial set in not less than 15 
minutes, and hard set in not less than one hour or more than 12 

hours after being mixed with water. 
The temperature of the air in the test room and of the water 

used at the time of gauging shall be between 58 and 64 degrees 
Fahr. 

Apparatus.—The mixture of cement and water for the tests 
shall be confined in a brass or vulcanite mould three inches in 
diameter at top, 31 inches at bottom, and 1* inch high, placed 
upon a non-absorbent surface. The testing apparatus is so ar- 

(ranged 
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ranged that a weight of 30o grammes (ioi ozs.) may be brought 
either upon a needle of one millimetre (71 inch) square, or upon 
a cylindrical plunger one centimetre a inch) in diameter, either 
of which is allowed to settle into the cement; the depth of penetra-
tion being shown by a scale upon which the weight slides. 

Normal Consistency.—The cement shall be thoroughly mixed 
with known proportions of water for five minutes, and tested 
until the proportion required for the condition described as normal 
consistency is determined in the following manner :—As soon as 
the cement and water are mixed, the mould is filled, placed in the 
apparatus, and the plunger bearing the 30o grammes (ioi ozs.) 
is brought to the surface of the mixture and allowed to sink into 
it. When the consistency is such that the plunger penetrates to 
a distance of six millimetres (3 inch) from the bottom, the mixture 
is of normal consistency. 

Time of Setting.—For the time of setting tests, the needle is 
substituted for the plunger, and with the weight upon it, is ap-
plied repeatedly to the mixture. The period from time of adding 
the water to that when the needle first refuses to penetrate within 
one millimetre (75 inch) from the bottom of a mixture of normal 
consistency shall be adopted as the time of developing initial set 
and the period from time of adding the water to when the needle 
first rests upon the mixture without penetrating it more than one 
millimetre (-2.1, inch) shall he adopted as the time of developing 
hard set. 

NOTE.—The English standard specification recognises 
three classes of cement: "quick," "medium," and "slow." 
But the other countries—American, German, and French—
only one class, and it was considered advisable to follow 
these, as it is only in exceptional cases, such as harbour 
works, etc., that a variation in the set is needed, and it can 
always he arranged with the manufacturer. 

Temperature again is a very important factor in de-
termining the set. A high temperature quickens the setting, 
while a low temperature retards it, 
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Soundness. 

9. Pats of neat cement, of normal consistency, about three 
inches in diameter, inch thick at centre, and tapering to a thin 
edge shall be kept in moist air for a period of 24 hours in a closed 
box or under damp cloths. 

One of these pats shall then be kept in air at a temperature 
of 58 to 64 degrees Fahr., and observed at intervals for at least 
28 days. 

Another of the pats shall be kept in water maintained as near 
70 degrees Fahr., as practicable, and observed at intervals for at 
least 28 days. 

A third pat shall be exposed in any convenient way in an 
atmosphere of steam, above boil+ng water, in a loosely closed 
vessel for five hours, and then observed. 

These pats shall remain firm and hard, and shall show no 
signs of distortion, abnormal curvature, cracking, or disintegrat-
ing. 

The cement shall also be tested by the Le Chatelier method, 
and shall in no case show a greater expansion than five milli-
metres (' inch) after 24 hours aeration. 

The apparatus for conducting the Le Chatelier test (Fig. C, 
Plate I) consists of a small split cylinder of spring brass or other 
suitable metal of 0.5 millimetre ( . inch) in thickness, forming a 
mould 30 millimetres (Q„ inch) internal diameter and 3o milli-
metres (i 16  inch) high. On either side of the split are attached 
two indicators with pointed ends. A.A. , the distance from these 
ends to the centre of the cylinder being 165 millimetres (62 inches). 

In conducting the test the mould is to be placed upon a small 
piece of glass and filled with neat cement mortar of normal con-

sistency, care being taken to keep the edges of the mould gently 
together while this operation is being performed. 

The mould is then to be covered with another glass plate, 
a small weight is to be placed on this, and the mould is then to be 
immediately placed in water at a temperature of 58 to 64 degrees 
Fahr. and left there for 24 hours. The distance separating the 

[indicator 
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indicator points is then to be measured and the mould placed in 
cold water, which is to be brought to boiling point in 15 to 30 
minutes, and kept boiling for six hours. 

After cooling, the distance between the points is again to be 
measured; the difference between the two measurements repre-
sents the expansion of the cement, which is not to exceed the 
aforesaid limit of five millimetres a inch). 

NOTE.—For the constancy of volume test or soundness, 
the American method has been adopted : the pat test and 
for confirming it, the Chatelier method. N.S.W. has the 
pat test and the Bauschinger method of direct measurement 
of a prism. 

The treatment of pats needs more than any other part 
of these tests the skilled observer, and though it is properly 
made and observed they give a correct indication of the 
soundness it is possible for the inexperienced to get very 
misleading results. This is another of the principal reasons 
why a Government testing laboratory should be estab-

lished. The accompanying Plate II (from Taylor, p. 159), 
together with the following letterpress, will give some idea 
of the method of examination of the pats. 

To thoroughly examine a pat it should be ascertained- 
1. Whether it has left the glass. 
2. If it has left the glass whether it is straight or curved. 
3. Whether it has developed cracks due to shrinkage, expan-

s'on or disintegration. 
4. Whether it is blotched. 
5. Whether the glass is cracked. 
(A) Pats in water should be straight, free from cracks and not 

blotched. 

(B) Pats kept in air should not show disintegration cracks; 
should not be excessively curled nor blotched. 

(C) Cracking the glass in the water pat, expansion cracks, 
and slight curvature in the air pat, and leaving the glass in either 
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(F) is only dangerous when existing in a marked form. 
Fig. 89 indicates a peculiar condition, in which the pat is 

perfectly sound and hard, but the glass on which it is made is badly 
cracked. This has been often erroneously attributed to chemical 
action, but is probably due entirely to the expansion of the pat. 
The adhesive strength of the cement to the glass exceeding the 
strength of the glass itself it is only found in the water pats, and 
is rarely indicative of dangerous qualities. 

Fig. go represents blotching, which is usually indicative of 
either under-burning or adulteration. 

Fig. 

air or water are not considered to be indicative of injurious pro- 

perties. 
EXPLANATION OF FIGURES ON PLATE II. 

Fig. 84 represents a normal pat in good condition. 
Fig. 85 represents shrinkage cracks due to drying out rapiklly, 

and not to dangerous qualities of the material. 
Fig. 86 represents expansion cracks. In air pats these cracks 

are developed in nine-tenths of those adhering to the glass, and 
unless very decidedly marked are not dangerous. If existing in the 
water pats, however, it usually indicates an inadmissable pro-

portion of expansive elements. 
Fig. 87. represents pats curling away from the glass, but still 

adhering to it. This is due to the same action that causes the 
expansion cracks shown in Fig. 86, and can be considered identical 

in cause and effect. 
Fig. 88 shows pats that have left the glass 

(c) By lack of adhesion. 
(d) By contraction. 
(e) By expansion. 

(C) is never dangerous in air or water. 
(D) rarely if ever occurs in water, but in air often. It is in-

dicative of dangerous properties. Air pats developing this con-
cave curvature generally disintegrate eventually. A curvature 
of about tin. can be considered about the limit of safety in a Sin. 
pat. 
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Fig. gi shows the radial cracks of incipient disintegration. 
These are the danger marks to be looked for in the normal pats, 
and their presence is always sufficient to warrant condemnation. 

Fig. 92 shows examples of complete disintegration, which 
almost invariably begins first by showing the radial cracks of 
Fig. 91. 

APPENDIX A. 

METHOD FOR ESTIMATING INSOLUBLE RESIDUE IN 
CEMENT. 

Take gramme cement, regrind in an agate mortar; make 
into a thin paste with a small quantity of water; make up to 200 
c.c. with water at onoe; add io c.c. HCI (s'owly), stirring the 
mixture all the time. Let stand for ten to fifteen minutes, filter, 
repeat the treatment on residue with loo c.c. of dilute acid E s 
decant off ; treat residue with HCl and HNO1 (2 c.c. nitric 
and 4 or 5 c.c. hydrochloric acid). Wash it all on to the filter. 
Wash w'th hot water until free from acid, dry, ignite, and weigh. 

APPENDIX B. 

METHOD OF ANALYSIS FOR ESTIMATING THE PRO-
PORTIONS OF THE SEVERAL CONSTITUENTS IN 
THE CEMENT TESTED. 

Solution.—One half gramme of the cement is to be weighed 
out. It is then transferred to an evaporating dish, preferably of 
platinum for the sake of celerity in evaporation, covered with a 
watch glass and io c.c. of tICI, diluted with about 5o c.c. of 
water added. Digestion on the water bath is allowed to go on for 
about fifteen minutes, when the substance should be entirely de-
composed.* The cover glass is then removed, washed, and the 
solution evaporated to dryness, as far as this may be possible on 
the bath. 

* If anything remains undecomposed it should be separated, fused with 
a little Na2 CO,3  dissolved and added to the original solution. 
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Silica. —The residue, without further heating, is treated 
at first with 5—Io c.c. of strong HCl and then with as much 
water as the d∎sh will comfortably hold. The cover is then 
replaced and digestion allowed to go on for ten minutes on the 
bath, after which the solution is filtered and the separated silica 
washed thoroughly with hot water. The filtrate is again evap-
orated to dryness, the residue, without further heating, taken up 
with acid and water, and the small amount of silica it contains 
separated on another filter paper. The papers containing the re-
sidue are transferred wet to a weighed platinum crucible, dried, 
ignited, first over a Bunsen burner until the carbon of the filter 
is completely consumed, and finally over the blast for 3o minutes, 
and checked by a further blasting of ten minutes or to constant 
weight. The silica, if great accuracy is desired, is treated in the 
crucible with about to c.c. of HF and four drops of H ISOT, and 
evaporated over a low flame to complete dryness. The small resi-
due is washed, finally blasted, cooled, and weighed. The differ-
ence between this weight and the weight previously obtained gives 
the amount of silica. f 

Al 2Og and Fe2O8.—The filtrate, about 25o c.c. from the 
second evaporation for SiO2, is made alkaline with NHOH, and 
boiled to expel excess of NH ff , or until there is but a faint odour of 
it, and the precipitated iron and aluminium hydrates, after set-
tling, are washed once by decantation and slightly on the filter. 
Setting aside the filtrate, the precipitate is dissolved in hot dilute 
HCI, the solution passing into the beaker in which the precipita-
tion was made. The aluminium and iron are then reprecipitated by 
NH4OH. The second precipitate is collected and washed on the 
same filter used in the first instance. The filter paper, with the 
precipitate is then placed in a weighed platinum crucible, the 
paper burned off, and the precipitate ignited and finally blasted 
ten minutes, with care to prevent reduction, cooled, and weighed 
as A120 + Fe,2O. $ 

t For ordinary control work in the plant laboratory this correction may 
perhaps, be neglected ; the double evaporation never. 

$ This precipitate contains TiO2, PO61  MnO, [Fe20a . 



Cement tests. 

Fe103.—The combined iron and aluminium oxides are fused 
ikt a platinum crucible at a very low temperature, with about to 
grams. of KHSO4i  the melt taken up with hot water and 25  c.c. 
of dilute H 2SO4. The clear solution is then digested on the steam 
bath for about ten minutes, and, if accuracy is desired, the small 
amount of silica is filtered out, weighed, and corrected by 
HF i HISOi. The filtrate is reduced 1py hydrogen sulphide, 
boiling out the excess afterwards whilst passing CO2  through the 
flask, and titrated with permanganate. 

CaO.—To the combined filtrate from the Al2Og  --f- Fe2 Og  
precipitate a few drops of NH,OH are added, and the solution 
brought to boiling. To the boiling solution to c.c. of a saturated 
solution of ammonium oxalate is added, and the boiling continued 
until the precipitated CaC2 04 has assumed a well-defined granular 
form. It is allowed to stand for twenty minutes, or until the pre-
cipitate has settled, and then filtered. The precipitate and filter 
are placed wet in a platinum crucible, and the paper burned off 
over a small flame of a Bunsen burner. It is then ignited, re-
dissolved in HCI, and the solution made up to about too c.c. with 
water. Ammonia is added is slight excess, and the liquid is 
boiled. The small amount of Alt0•3i  which is separated is filtered 
out, weighed, and the amount added to that found in the first de-
termination, when great accuracy is desired. The lime is then re-
precipitated by ammonium oxalate, allowed to stand until settled, 
washed,* weighed as oxide by ignition and blasting to constant 
weight, or determined with standard permanganate.t 

MgO.—The combined filtrates from the calcium precipitates 
are acidified with HC1, and concentrated on the steam bath to 
about 15o c.c., 3o c.c. of a saturated solution of Na(NH4) HPO4  
are added, and the solution transferred to a beaker and boiled for 

In this way only is the influence of titanium to be avoided, and a 
correct result obtained for iron. 

* The volume of wash water should not be too large, vide Hillebrand. 
t The accuracy of this method admits of criticism, but its convenience 

and rapidity demand its insertion, 
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several minutes. It 'Is then removed from the flame and cooled 
by placing the beaker in ice water. After cooling, NH4OH is 

added drop by drop with constant stirring until the crystalline am-
monium-magnesium ortho-phosphate begins to form, and then in 
slight excess, the stirring being continued for several minutes. It 
is then set aside for several hours in a cool atmosphere and filtered. 
The precipitate is redissolved in hot dilute HC1, the solution made 
up to about too c.c., 2 c.c. of a saturated solution of Na(NIT) 

HPO4  added, and ammonia drop by drop, with constant stirring 
until the precipitate is again formed as described. It is then 
allowed to stand for about two hours, when it is filtered on paper 
or a Gooch crucible, cooled and weighed as MgJ3 gO7 . 

K•eO and Na gO.—For the determination of the alkalies, the 
well-known method of Prof. J. Lawrence Smith is to be followed, 
either with or without the addition of CaCOg with the NH4C1. 

S05.—One gram. of the cement is dissolved in 15 c.c. of 
HCI, filtered, and the residue washed thoroughly. $ 

The solution is made up to 250 c.c. in a beaker and boiled. 
To the boiling solution to c.c. of a saturated solution of BaCIg  is 
added slowly drop by drop from a pipette, and the boiling con-
tinued until the precipitate is well formed. It is then set aside 
overnight, filtered, ignited and weighed as BaSOT. 

Total Sulphur.—One gram. of material is weighed out in a 
large platinum crucible, and fused with NaiCO•3  and a little 

KNOB, being careful to avoid contamination from sulphur in the 
gases from the source of heat. The melt is treated in the crucible 
with boiling water, and the liquid poured into a tall, narrow 
beaker, and more hot water added until the mass is all dissolved. 

The solution is then filtered. The filtrate contained in a No. 4 
beaker is to be acidulated with HCI, and made up to about 250 c.c. 
with distilled water, boiled, the sulphur precipitated as BaSO4i  and 

allowed to stand overnight. 
Loss on Ignition.—Half a gram. of the cement is to be weighed 

out in a platinum crucible and blasted fifteen minutes. The loss 

;Evaporation to dryness Is unnecessary, vide Hillebrand. 	
[by 
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by weight, which is checked by a second blasting of five minutes, 
is the loss on ignition. 

In conclusion I wish to emphasise the advantages to Architects 
of a central testing laboratory. 

Architects use cement in smaller quantities than engineers, 
and cannot wait for the tests, whijch take many weeks. So that 
both the items of expense and time would render it impossible 
for them to individually test the cement ; yet the importance of 
their having reliable cement i,s quite as necessary as it is for 
engineers, and is increasing with the use of reinfOrced concrete. 

Now, if the Architect could get his cement with a certificate 
from the central testing laboratory all doubt would be removed, 
and he could be sure of his material. 

The questions of temperature, skill of the operator, instru-
ments required, and time of tests, make individual testing im-
possible to the Architects and difficult for the engineer. These 
difficulties would all be removed by the establishment of a central 
testing laboratory. 

D18CU3 it011. 

The President, in opening the discussion, said that members 
would have a month during which to further consider the im-
portant subject which had been presented to them that evening 
by Mr. Wight. He desired to ask whether the tests were made 
in accordance with the conditions which exist on ordinary works, 
for instance as to temperature? 

Mr. John Little (F.) would be glad to receive some information 
as to the use of sea water in mixing concrete for sea works. Had 
this water any beneficial or detrimental effect upon the concrete? 
Then, further, had any compressive tests been made upon various 
cements under examination by the Board? 

Lieut.-Col. Monash dealt with the accelerated tests, the object 
of which, he stated, was to reduce the time below the 28 days 
which usually elapsed before the tests were made for that period. 

[Temperature 
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Temperature had much to do with the setting of cement. He 
narrated his experience as a member of a board of inquiry upon 
the failure of cement in the testing rooms in connection with a rail-
way contract in Queensland. The tensile tests in this case were 
bad, and the setting was bad also. Examining the "laboratory"—
an iron building open to the north—they found that the tests had 
been made in a temperature of 90.95 and even 105 deg.!! The 
result was the contractor, whose work had been condemned, suc-
ceeded in obtaining £20,000 damages from the Government. 

Mr. F. J. Davies narrated a peculiar experience of failure 
both in cement concrete and in mortar. It was subsequently 
found that the sand used had not been fully coated by the cement. 
Later on hydraulic lime was substituted for the cement, and a 
good result obtained. 

I

N HIS REPLY, Mr. Wight said he had no knowledge of the 
effect of sea water upon the use of cement. He was of opinion 

however, that if the blocks were made with fresh water and then 
allowed to set before submersion no bad effects would follow. 
Some compressive tests of cement had been made by the Cement 
Board, but it must be remembered that the compressive strain 
was taken more by the aggregate than by the cement. Sand 
undoubtedly acted a most important part during the setting of 
cement. In making its tests the sand used in the laboratory tests 
in Sydney, viz., that from the Napean River, N.S.W., had given 
the best results. This was now considered a standard sand. In 
his paper, he had stated the effects of temperature upon the be-
haviour of cement during testing, and from the remarks of other 
speakers it would be understood that temperature was a matter 
of the greatest importance. 

The President having accorded the warmest thanks of the 
Institute to Mr. Wight for his paper, the proceedings terminated. 

(Discussion upon this paper will be continued at the next 
general meeting, on Tuesday, 25th of August.) 
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THE AMERICAN FLEET. 

GREETINGS OF THE R.V.I.A. 

N response to the invitation conveyed to the Institute, 
the Council of the Royal Victorian Institute of 
Architects desires to convey its heartiest greetings to 
these Austral shores of our kith and kin from oversea. 

Recognising the high attainments of the American 
Nation in the realms of Science and of Art, we welcome 
those who represent them upon this great occasion. 

Some months ago we placed our Institute Rooms 
in Melbourne at the disposal of the officers of the 

Fleet who are associated with kindred Institutes. Steps are now 
being taken by our Committee to decorate the walls of our 
Rooms in honour of the event, by a grouping of the Union Jack, 
the Stars and Stripes, and the Australian Ensign. This, when 
completed, will be symbolic of the tie which binds us all together, 
in blood, in language, and in religion. 
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