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There was no further contribution to the discussion. 
The PRESIDENT said that Mr. Anderson's notes were rather 

in the nature of an endorsement than a criticism, therefore there 
was nothing for him to reply to. Mr. Anderson had mentioned 
uniformity of gauge. He (the speaker) had not specifically men-
tioned that matter in the paper in question; but he had advocated 
it strongly in a preceding communication. It must be evident 
that there could be no natural traffic flow, or delimitation of 
natural spheres, without uniformity of gauge. The necessity for 
uniformity of gauge was obvious. 

He exhibited diagrams of actual train tests, showing the rela-
tion of tractive effort, grade, and speed in crossing the Dividing 
Range in Victoria, and illustrating the trivial nature of the 
"divide." 

Mr. W. CALDER said that although theree was little discussion, 
he thought it incumbent upon them to express their appreciation 
of the paper. There were few of them competent, by reason of 
the extent of their knowledge of that particular phase of en-
gineering, or of the time they could devote to its study, to dis-
cuss the matter. But to those who had heard the paper, it had 
been so clear, so graphic, and so far-reaching, and of such im-
portance, not only to the city, but to the Federation, that it de-
served some prominence. 

The PRESIDENT said that there had probably been so little 
discussion because there was, probably, also little difference of 
opinion. 

Discussion closed. 

PAPER. 

STANDARD SPECIFICATION FOR MUNICIPAL 
CONSTRUCTION. 

By W. STRATFORD STRETTLE. 

In the course of his practice the writer has experienced 
the desirability of having standard printed specifications for the 
various classes of work usually carried out in municipalities, and 
doubtless others similarly situated have felt the same want. 

One unconsciously evolves, as time goes on, a particular 
form of specification for oneself and employs therein many clauses 
applicable to more than one type of construction, and by a pro-
cess of selection and elimination, finally arrives at a somewhat 
set phraseology which may (or may not) be the best way of ex-
pressing the intentions of the designer for the particular con. 
struction under consideration. 



STANDARD SPECIFICATION FOR MUNICIPAL CONSTRUCTION. 153 

As the outcome of a recent conversation with the President; 
on the subject, the following notes are presented, with the 
suggestion that the Institute take the matter up, and after a thor-
ough consideration of the different classes of construction, frame 
a series of specifications covering the usual works, such as clear-
ing, forming, gravelling, metalling, etc., which form the every-
day work o•f a municipal engineer. 

Of course such an undertaking would entail a great deal of 
labour and could not be carried out all at once; but if the de-
sirability of carrying out this idea were affirmed, a sub-committee 
could be appointed to deal with the matter. 

Such a committee could report from time to time by progress 
reports, each in the form of a specification, dealing with a partic-
ular class of construction. 

A series of detail specifications have been drawn up by the 
writer to meet the requirements of his practice, and two of 
these are attached by way of illustration. While not claiming 
that they are by any means perfect, it is thought that they will 
serve as a basis for discussion and a starting point from which 
operations can be commenced. 

The chief classes of work to be covered by these detail specifi-
cations are :— 

1. Clearing and grubbing. 
2. Forming, loaming, gravelling and metalling roads. 
3. Water crossings. 
4. Side, mitre, and other drains. 
5. Log culverts. 
6. Timber beam culverts. 
7. Pipe culverts. 
S. Timber bridges. 
9. Masonry bridges. 

to. Gravel paths. 
I1. Asphalt and tar-paved paths. 
12. Kerbing. 
13. Street gutters and drains. 
14. Maintenance of roads. 
15. Maintenance labour. 
16. Supply of materials. 
17. Fencing. 
IS. Sanitary service. 
IQ. Lighting. 

There are many advantages to be derived from the use of 
printed detail specifications. Amongst others, their employment 
enables the whole of the specifications to be written on a page 
or two at most, by simply stating in the "general description 
and extent •of contract" clause the dimensions and position of 
the various classes of work to be constructed, and specifying that 
these shall be carried out in accordance with the respective detail 
specificafcns for such classes of work, which are attached, and 
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by striking out in these detail specifications any ,clauses inap-
plicable to the particular work. 

Eight specifications illustrating road formation, metalling, 
draining, culverts and water crossings accompany this paper. 

EXTRACT FROM SPECIFICATION. 
I. General Description.—The work comprised in this con-

tract includes the clearing, forming, and loaming of four chains 
of road as shown on the drawings and specified herein and all 
other works indicated in this specification in accordance therewith 
and the maintenance of the same in accordance with clause 13 of 
the general conditions of contract. 

2. Drawings and Sketches.—The attached drawings show 
the locality and character of the works to be executed. Further 
drawings of details will be issued by the Engineer from time to 
time as may be necessary. 

3. Setting Out Works.—The position of the work will be 
given to the contractor, who shall set , out the works and shall 
render such assistance to the Engineer as he may require to check 
and measure work. 

4. Filling Scours, Etc.—Any scours, ruts or hollows. on 
the area to be formed shall be first filled with approved material 
and well consolidated by ramming or rolling before the formation 
hereinafter specified is carried out. 

5. Formation.—The contractor shall fill up and form the road 
for a width of 22 feet o inches according to the cross section 
shown on the drawings; all ruts scours and low portions of the 
road to be filled up with 

• 
good approved material, and rolled with 

the shire roller or an approved farm roller, at least five times 
over every portion, before the loam is spread. Any hollows or de-
pressions that may appear during rolling to be filled with similar 
material and rolled so that the finished formation may be even, 
regular and true to cross section, grade, alignment and level. 

6. Loaming.—After the formation has been passed the whole 
surface for a width of 16 feet o inches shall be covered with a 
coat of loam 8 inches thick at the centre and 4 inches thick at the 
sides. 

7. Side Tracks.—The natural surface for a width of j feet 
on each side of the formation shall not be ploughed up or dis-
turbed, and all ruts, scours, hollows, or depressions on this area 
shall be filled with approved material sufficiently to throw the 
water into the side drains. 

8. Loam.—Loam shall be approved, of good quality and free 
from sand, clay, debris, grass or rubbish of any kind. 

9. Where Obtainable.—Loam may be taken if of suitable 
quality either (a) from the sides of the road to be constructed, or 
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,(b) from the sides of any road within half mile radius from the 
site of the work within the shire. 

DISCUSSION. 
The PRESIDENT (after a vote of thanks to the author had been 

passed, vide "Proceedings") said:— 
The position was this: Mr. Strettle had not claimed to place 

before them anything which was complete, or approximately 
complete. What he suggested was that the Institute should 
take the matter up, appoint committees, and take such other 
steps as might be necessary to thrash out the question of stan-
dardisation generally. If the principle of standardisation were 
affirmed, those members who were specialists in the various mat-
ters requiring treatment, would deliberate, and, from time to 
time, submit sections for approval and adoption. 

Mr. Fowler had sent to him some samples of similar mini-
mum requirement specifications circulated by the New South 
Wales Public Works Department for the guidance—not neces-
sarily adoption—of the various municipal engineers in that 
State. The aim, then, was, as far as possible, to attain uni-
formity. 

Nothing could, however, be done at that meeting, the effect 
of which would be to initiate administrative work in the direc- 
tion named. 	It would be necessary that a notice of motion 
should, for that purpose, be given. The paper was open for 
discussion in the usual way. 

Mr. T. HILL asked if the specifications placed before mem-
bers by Mr. Fowler were the minimum requirement specifications 
issued by the New South Wales Public Works Department. 

The PRESIDENT answered in the affirmative. 
Mr. J. H. GRIFFITHS thought they might be catalogued for 

reference in the Proceedings. 
The PRESIDENT said that they referred to New South Wales 

practice. It might be a question whether in Victoria they could 
follow the practice of another State under different municipal 
'laws. 

Mr. W. CALDER did not think it was possible to have stan-
dard specifications. In his own municipality, some few years 
ago, to save labour, he prepared a typical specification for an 
ordinary suburban street, and had it printed. He had scarcely 
ever used it further than this—that when he was drafting a 
specification, he night here and there cut out a slip bearing on 
channels, etc., to save writing. But every 	street had to be 
treated on its merits, and no specifications could be uniformly 
applicable to every street. 

To a great extent it would kill the individuality of en-
gineers. Take a lot of specifications, and send them out broad- 
cast, and what would happen? 	It would put a dangerous 
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weapon in the hands of unpractical and ignorant men. 	He did 
not think it was possible, even on country roads. Specifications 
drafted for one part of the country—say Croajingalong—would 
not do for other parts—say in the Mallee, where it was little 
more than a question of digging a ditch, and rounding the 
spoil up. 

With reference to the specimens produced, he presumed they 
were the minimum standards of work that would be accepted by 
the New South Wales Government in giving subsidies, or some-
thing of that kind. That might be necessary where the Govern- 
ment had to contribute towards the cost of roads or irrigation. 
or bridges. He thought that if they appointed a committee of 
the Institute to go into the question it would be to a great ex- 
tent a good deal of labour lost. He did not think it would be of 
much use. 

Mr. A. C. SMITH said, supposing a patient went to a doctor, 
and that doctor had a list of all the complaints that humanity 
was heir to, and he treated the patient by striking out the dif- 
ferent diseases that he had not got, would the patient go to the 
trouble of getting the prescription made up? He did not think 
so; and if they gave the name of the Institute to such a process 
of conducting work they placed a very dangerous weapon in the 
hands of clerks of works and others who were not qualified. 

In the examination for municipal surveyors, they would have 
all these typical specifications involved. They would be all drawn 
up, and the seal of the Institute would be placed upon them, and 
the candidate would go up for the municipal surveyors' certifi- 
cate, and would give his answers in accordance with those specifi-
cations, and would get "plucked." What was he to do? He 
would point to the standard specifications, and say: "There is 
my authority." It would be one body against another. They 
would be going up against the Municipal Surveyors' Board. If 
they gave their influence to such a proposal, it would be a very 
dangerous thing, and no individual would thereafter be respon-
sible for anything. 

They should not give their endorsement to any type, but 
should let the individual engineer advance. 	The competitive 
system was the only system by which they could get the best 
results. 

The Institution of Civil Engineers of London would not 
place their name to anything of that kind. They would not be 
responsible for it. 

The PRESIDENT pointed out that the Institute of Civil En- 
gineers of London had taken a prominent part in the introduc-
tion of standardisation in Britain. They were fully represented 
on the British Standard Specification Committee at the present 
time. 

Mr. A. C. SMITH said that was in reference to a certain class 
of materials only. 
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The PRESIDENT said practically all engineering materials and 
many engineering designs. - The point was not whether they 
should attempt everything, but whether something could not be 
done. 

To attempt to make the work of the engineer automatic would 
be impossible, and if passible would be dangerous to the inte-
rests of the public, as well as those of the profession. 

But he thought it might be possible that a Government Road 
Bard (such as had been officially recently proposed) might lead 
to unification of results. The position of shire engineers might 
tend to become mere sub-official offices rather than situations for 
men of individuality. 

Under such circumstances standardisation more far-reaching 
than anything the Institute might propose might be adopted. 

Was there any reason why in such matters as were capable 
of standardisation uniformity should not be sought by the Pro-
fession as a Profession ? 

Mr. T. HILL said the first thing that struck him was, where 
would it end? Were they to have standard specifications for 
shire engineering only, or for general engineering, building, irri-
gation, and all kinds of civil •engineering? He did not think it 
could be done. He had tried, even for so simple a thing as. 

painting. Even for painting two simple wooden buildings they 
could not do it. There were always things cropping up. They 
might standardise the general conditions of contract, but should 
not depart from the principle of the original engineer specifying 
the work. He thought it would be a very great mistake. If they 
wished to frame specification for making, clearing and forming 
a road that would embrace the requirements of the Otway ranges, 
Gippsland, and the Mallee, he did not think it could be done. 
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only come from one accustomed to work for a large and wealthy 
client, and with little experience of the economy which must 
be observed in rural works. The subject of engineering 
economics is, however, one of the most important, and at the 
same time one of the least studied by the municipal engineer, 
and the author ventures to suggest the inclusion of some aspects 
of the subject in the curriculum being adopted by the Municipal 
Surveyors' Board. 

One Final Suggestion—Up to now there have been few facili-
ties for testing road material, and, above all, for bringing home 
to the municipal authorities how greatly is the tractive effort 
increased by reason of the use of unsuitable material. 	The 
author ventures to suggest that in the equipment of the new Uni-
versity laboratory of the Engineering School, there should be 
added, as a corollary to the road-testing plant, a motor car with 
a properly equipped viagraph trailer, which will show directly the 
difference in tractive effort over all the typical roads in the State. 
No doubt, the daily press will give the public the results of 
such tests in such a form that it will bring home to the country 
farmers how they ought to be hauling two, or perhaps three tons 
with the effort which at present makes it difficult to haul even 
' ne. 

The PRESIDENT said that the reply somewhat amplified the 
original paper in some respects. For ins.ance, prominence had 
been given to the question of military topographic survey. The 
Institute had, for some time, had that question under active con-
sideration and, it was hoped, something definite might soon be 
reported. 

Mr. Anderson's paper had evoked a discussion upon a matter 
of much importance upon which every expression of opinion 
had a value. 

The discussion was declared closed.* 

STANDARD SPECIFICATIONS FOR MUNICIPAL 
CONSTRUCTION. 

The discussion upon Mr. W. S. Strettle's paper was declared 
open. 

Professor PAYNE said he had not seen the standard specifica-
tions submitted. 

The. PRESIDENT said the suggestion was that standard specifi-
cations should be prepared. Mr. Strettle had appended to his 
paper a number of ordinary specifications such as were found on 
the desk of shire engineers. They were not Mr. Strettle's 
compilation, nor did he suggest that they should be adopted. He 

* Some portions of this paper and discussion, of non-technical character, 
have not been reprinted from the advance monthly issue.—[Publication 
Committee.] 
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(Mr. Strettle) simply placed them before members as showing 
some of the cases the shire engineer had to meet. Some of the 
specifications were probably copyright, and only one had been in-
cluded in the "Proceedings" in accordance with a resolution to 
that effect passed at the previous meeting. 

Professor PAYNE said he might at once affirm the desirability 
of having standard specifications. The work which the municipal 
engineer had to carry out was very largely made up of repeti-
tion, and repetition work was best dealt with under standard 
specifications. 	Therefore he personally agreed with the author 
when he said that it was advisable that some body should take 
up the work of preparing standard specifications for the use of 
the profession. What body was best qualified to take that up 
was perhaps a matter to be debated. He thought it would be 
quite within the powers and the policy of this Institute to take 
the initial step by appointing a committee to inquire into the 
question of standard specifications for municipal engineers—not 
for the purpose of arriving at any decision, bu•t for the purpose of 
collecting information and of getting into touch with the various 
bodies who could supply the information. When that informa-
tion was in the hands of the committee and they had considered 
it, then they could very well make a report to the Institute sug-
gesting the larger work of co-operating with the Government 
departments in the matter of standard specifications, so as to lay 
down something that would be lasting, much in the same way., 
only in a different sphere, as the building regulations. 

Professor Payne then moved the resolution recorded in the 
"Proceedings.' 

Mr. R. FERGUSON, in seconding the motion said he had had ex-
perience with nearly all the municipal councils in the State with re-
gard to one particular question, and that was the water supply. 
There were at least a dozen different kinds of fittings and pipes 
throughout the State. If a standard specification could be pre-
pared for these it would prove very economical. 

The PRESIDENT said personally he very heartily concurred in 
what Professor Payne had said. He had dealt with the problem 
just as it should be dealt with. There would be a number of 
points that would require technical handling that could only be 
handled in committee as Professor Payne had suggested. He 
was sure that was the sound course. 

Professor PAYNE asked fer information as to whether, after 
standards were submitted for Victoria in which all the Institutes 
acquiesced, it was contemplated that the standard committee 
should take up the matter subject by subject? 

The PRESIDENT said the mode had been considered informally by 
the Council. That procedure might ariseupon the recommendations 
of the committee Professor Payne had proposed. The committee 
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appointed by the Council would practically have power to make 
any suggestion as to the mode in which these standard specifi-
cations should be made, or as to how the information was to be 
sought. 

PAPER. 

BAR HARBOURS—A POSSIBLE FUTURE FOR THE 
NORTH COAST AND RIVERS OF N.S.W. 

By FI. GILBERT. 

[The paper was, in the absence of the author, read by MR. E. 
CLARKE.] 

In submitting this paper to you, I have a certain amount of 
doubt and uncertainty as to its suitability for the occasion, for, 
as far as I, as a young member, can see, .t has been customary 
to submit papers of a more technical nature, so much so that it 
is difficult to obtain originality in that direction, and I venture 
the following, in the hope that it may claim your attention and 
perhaps your interest for a brief space. 

It would have been better, perhaps, had I introduced a little 
more technical data into this subject, to substantiate my 
theories, but owing to the extensive nature of the scheme, that is 
impossible for the present. 

During a short visit to Northern rivers, about nine months 
ago (in speaking of the Northern rivers, I must confine myself 
to the district beween Coff's Harbour and Trial Bay, as shown 
on diagram herewith), I was very much impressed with the 
possibilities of the country and its future prospects. These pros-
pects at present are somewhat shadowed by the difficulties and 
losses that the settlers have to contend with resulting principally 
from the fickleness and uncertainty of the river bars. 

As will be seen by referring to Figures I and 2, the bars I refer 
to are at the Macleay, Nambucca, and Bellingen rivers, each of 
them serving a large district as a means of transport for the 
produce from the interior to the ports within the bars. 	It is 
quite a common thing for boats to lie within these bars for weeks 
at a time, waiting' for an opportunity to put to sea, and the 
same conditions often compel the inward bound boats to stand 
off or seek shelter elsewhere. These delays, which must mean 
enormous losses to the boatowners and settlers alike, will in-
crease as the population and produce of the district increase in 
number, bulk and value. This, however, will eventually be met 
and overcome by a scheme that will ensure a regular service by 
sea as well as by land, and with this in view I would venture to 
submit my ideas from an engineering point of view, as follows :— 
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