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CAN 
ENGINEERING 

BE AUTOMATED? 

Presidential Address by 
John M. Biggs 

(Presented at Annual Meeting of Boo;ton Society of Civil Engineers, March 14, 1967) 

The effects of the current technological advance are pro
foWld in all fields of endeavor, and civil engineering is no ex
ception. One of the most important manifestations of this 
progress is the electronic computer. In my opinion, the com
puter is much more than a rapid computational device, and will 
have a far-reaching and basic influence on the practice of ci vi 1 
engineering. By attempting to answer the question posed by the 
title of this paper, we maybe able to predict the nature of this 
influence. 

The advent and increasing use of computers over the past 
few years has been the cause of considerable discussion, and 
even debate, among engineers. Many of us tend to be rather 
emotional on this subject and to take one of two extreme views. 
On the one hand, some engineers seem to believe that a com
puter can do everything, and that eventually the primary requi
site for a good engineer will be a knowledge of computers and 
computer programming, This point of view overestimates the 
capability of the machine and, more seriously,underestimates 
the intricacies of engineering and the unique contribution of the 
human engineer. 

At the other extreme are those who believe that the com
puter, and particularly its human proponents, are degrading 
professional practice. They are afraid that mechanization will 
produce· sterile engineering, and perhaps even dangerous de
sign, because of a lack ofhumanjudgment, They also feel that 
computer-oriented engineers are too dependent on the machine 
and incapable of knowing when the computer results are wrong. 
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11
:. must be recognized, however, that the fault in such cases, 

when they existJ lies not in the m<'.Chine but in the individual 
engineer. Those who fear the computer for such reasons fail 
to recognize that human progress matches technological pro
gress, and that engineers are capable of not only using but also 
controlling this new and powerful tool. 

Both of these extreme viewpoints are ofcours;,;wrong, In 
fact, we have advanced beyond this level of argument. Com
puters are now univ er s a 11 y accepted, although with some 
lingering doubts, by the engineering profession. But itis still 
not clear how far we can go with computerized engineering, and 
what its impact will eventually be. 

Before we can attempt to answer the question in the ti tie, 
it is necessary to define our terms. Engineering, in this con
text, is not merely problem-solving·, but rather a creative 
process which involves an experimentation with ideas. It in
cludes, but is not limited to, the analytical techniques of 
testing and evaluation, Although the de ci si on as tow hi ch of the 
available techniques should be used (or perhaps the formulation 
of new techniques) is engineering, the mechanics of executing 
these analyses is not. In other words, computation per se is not 
engineering. Most importantly, engineering requires the syn
thesis of all the factors (tangible and intangible) which con
tribute to the success of the total project. Basically, engineer
ing is conceiving alternative solutions to the problem, and 
selecting the most appropriate on some rational basis. 

Automation, as used in the title, does not merely imply 
computation but rather the execution, without human inter
vention, of the complete engineering process from the initial 
collection of raw data to the final specification of the project 
ready for construction. One frequently hears the term "auto
mated design", but this is usually restricted to only a part of 
the design process, an optimization of a concept already 
qualitatively formed. Automated engineering, in the present 
context, means not only the execution of formalized analysis 
but the mechanical creation of alternatives and the pre-pro
grammed capability of decision-making. 

Within the ground rules established by the definition of the 
two terms above, it seemsapparentthatengineering cannot be 
automated, However, it is equally apparent thatsomeparts of 
the process which are normally considered to be engineering, 
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can and have been automated. Structural analysis, to take an 
example, is now seldom done by hand except in rather trivial 
cases. This automation of analysis might have been thought 
impossible a few years ago, and we should therefore not jump 
to the conclusion that engineering, in the broad sense, cannot 
be automated, 

1f engineering is to be automated, the machine must be 
program med to make the decisions now made by humans. The 
extent to which this can be done is the subject of studies in 
the field of artificial intelligence. A review of some of the 
current thinking in this field may give a better insight into 
the possibilities of engineering automation. 

The beginning of the modern concept of artificial intelli
gence is usually associated with the introduction of the term 
"cybernetics" by Norbert Wiener in 1943, Since that time, 
numerous investigators have pursued this idea with increasing 
success due to the expanding capabilities of computers. The 
generality of this work indicates that the questions considered 
in this paper are not unique to engineering. Although engi
neers tend to look upon the group working in this area as 
rather far-out, abstract, and addicted to unintelligible jargon, 
closer reading of their work reveals that they are really in
terested in the same problems as are engineers. Basically, 
artificial intelligence means the ability of a machine to make 
judgments or decisions which, when made by a human, are 
considered to indicate intelligence, But here we encounter a 
problem in semantics: Whatis intelligence ?Itis this ambiguity 
which makes it difficult for us to understand those promoting 
the concept of artificial intelligence. However, such efforts 
are to be commended, and if such a thing exists, it is certainly 
applicable to engineering. 

One of the first experiments in this field involved a me
chanical mouse which, when placed in a maze, could always 
find its way out by trial and error, Furthermore, the mouse 
had a memory, and if placed atthe same starting point, would 
immediately find its way out without trial and error, Is this 
intelligence? I think not. Whatever intelligence was involved 
was exercised by a human in designing the mouse. The fact 
that the mouse performs better than a human placed in the 
same circumstances is irrelevant. 
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Another frequently cited example is the computer which 
plays checkers. It is said that the computer consistently de
feats the man who wrote the program. Again, this does not 
prove intelligence. What both of these examples do indicate, 
and this is important in the engineering problem, is that the 
computer has a much greater capacity than man for data pro
cessing, i.e., the storage, sorting, and retrieval ofinformation. 

These experiments were only the beginning. A more recent 
computer program displays what is called ''analogical reason
ing" by recognizing similarities between geometric objects. 
On the basis of a college admission test involving such reco
gnition, and intended to test human intelligence, it is believed 
that the computer program could score at about the tenth
grade level. Although this is impressive, it must be realized 
that geometric recognition is the only function which the pro
gram can perform. It may also be significant that this single
minded program stretches the capacity of available computers. 

It is sometimes said that a computer has the ability to 
"learn". The mechanical mouse certainly learned in a narrow 
sense. It has also been suggested that a computer could "learn" 
structural design. A structural engineer learns by experience, 
and a successful solution to some previous problem is re
membered and applied to a new problem. It is argued that 
similarly a computer could be given a large number of 
successful designs to be stored in its memory (somewhat ana
logous to a student being taught structural de sign) and recalled 
for use when a new problem is supplied. By matching problem 
characteristics, it presumably could produce a reasonable 
design. Although this seems atleastfeasible, whether or not it 
is "learning" depends on one f s definition of the word. 

So, what is intelligence, and can itbe created artificially? 
One suggested test is to place a man in one sealed room, a 
computer in another, and communicate withbothbytelephone, 
If, after a series of questions and answers, we could not tell 
which room contained the machine, thenartificialintelligence 
is indeed possible. Although this is notas far-fetched as it may 
seem, my own belief is that we could always detect the man 
because of his wider scope of responses and ideas. However, 
the capability of computers is expanding rapidly and in the 
future they will be able to perform tasks in a manner unbe
lievable today. But man also improves, and the human will 
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always be ahead of the machine. In our context this means that 
the engineer will be working at progressively higher levels. 
This will be demanding on the talents and efforts of future en
gineers, but it also represents a great opportunity for better 
engineering. 

Considering now the immediate future, and coming a little 
more down to earth, there are several current developments in 
the computer field which will affect engineering in a more 
basic sense than did previous use. We have passed the stage 
in which engineers are for the first time becoming acquainted 
with the computer, and have reached the pointat which we are 
primarily concerned with improving current procedures. An 
evaluation of these efforts may give us some clue as to the 
possibility and degree of eventual automation. 

Most of the current developments are in the general area 
of improved man-machine communication. The objective is to 
make it possible to integrate the computer into the engineering 
de sign process, and not me rely to use it as a large calculating 
machine. Man and machine can be coordinated so that the 
shortcomings of each are compensated by the other, The po
tential of such a combination is much greater than the sum of 
its parts. The most significant of the new developments in 
man-machine communication are (1) improved languages, (2) 
time-sharing, and (3) graphical input-output. 

There has been a continuous evolution of languages (i.e., 
the format of computer input) since the advent of computers. 
Originally, machine language was used. This was extremely 
tedious, time-consuming, and degrading to an engineer. It 
required, for example, an instruction to move number A from 
memory location X to Location Y. In effect, the user was 
forced down to the machine's level. A quantum step forward 
was made with the introduction of FORTRAN. This language 
permitted the use of macro statements, each one of which 
would cause a whole series of internal machine operations, For 
computation it was possible to write arithmetic expressions 
in much the same form that a mathematician or engineer would 
normally use. Although FOR TRAN was a major improvement, it 
was not engineer-oriented and required substantial program
ming efforts for the solution of non-standard problems. Per
haps the most serious disadvantage was that it required the 
engineer to have considerable computer expertise. 
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The latest in this continuous evolution is the development 
of the Problem-Oriented Language which, as the name implies, 
permits the engineer to communicate with the computer in his 
own terminology. The individual input statements (or com
mands) in such languages are extremely powerful, and each 
causes a whole series of internal computer operations. As an 
example, consider the very successful STRESS (or more re
cently STRUDL), a computer system developed at M.I. T. for 
the analysis of structures. A single command like MEMBER 
PROPERTIES 14WF30 stores the properties ofa member in a 
frame for whatever purpose may be subsequently required. 
STIFFNESS ANALYSIS causes the complete elastic analysis of 
a structure and stores all results for future reference. It is 
also possible to SELECT MEMBERS from tables of standard 
sections after an analysis has been made. A system like 
STRUDL might be considered to be automated engineering. A 
more correct view is that it represents an easy means for the 
engineer to accomplish mechanical operations, The engineer 
is then free to devote his efforts to the more difficult and in
tangible aspects of design. The machine makes no decisions 
unless the rules for such decisions have been pre-pro
grammed. If these can be rigorously codified, then the making 
of the decision is no longer engineering. 

A second significant current developmentis the hardware 
and software embodied in the conceptoftime-sharing.Normal 
computer operation (batch processing) is inefficient for en
gineering purposes because the engineer hasnodirectcontact 
or interaction with the machine. He must prepare and submit a 
program, wait several hours (or even days} for someone else 
to run the problem, evaluate the results when they mysteri
ously appear, redesign and start the whole process over again. 
With time-sharing, many engineers may use the same com
puter simultaneously through remote terminals (currently 
teletypes), Each engineer is said to be "on-line", which means 
that his instructions are immediately executed by the computer 
and the results are quickly returned via the teletype, When the 
engineer has such a terminal in his own office, and when 
powerful problem-oriented languages are available tohim in 
this mode, he will have achieved a major step increase in his 
capacity to do engineering. Time-sharing systems with en
gineering capabilities now exist experimentally and will in a 
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few years be available commercially (commercial remote
computing systems are now available but these do not have 
the capacity or software required to do "engineering" in the 
present context). The potential value of time-sharing for en
gineering is enormous since it will enable the engineer to use 
the computer at his convenience, thus permitting him to truly 
integrate the computer into the total design process. 

Graphical input-output is a third significant development 
in the area of man-machine communication. Engineers natur
ally use graphical representations, both to crystallize their 
ideas and to communicate with other engineers. Itis now pos
sible to communicate with a computer in the same way. Sket
ches may be drawn on the face of an oscilloscope, and the 
geometric information contained in the sketches transmitted 
directly to the computer's memory for use in stored programs. 
Computer results may be displayed in the same way or they 
may be automatically plotted for p e rm anent records. 
Computer-controlled drafting is now a reality, although not 
yet economical for most purposes. If the preparation of design 
drawings and other documentation is considered to be a part 
of engineering, then this phase of engineering certainly can and 
should be automated. It might also be noted in passing that the 
quantity of hardcopy drawings will surely decrease since such 
information can be stored and retrieved much more efficiently 
on tape or disk. 

The advances in man-machine communication which I have 
cited above, and which in my opinion represent the most signi
ficant progress being made in the computer field, are definitely 
not leading us toward automated engineering. On the contrary, 
the whole purpose is to give the individual engineer a more im
portant role in the design process. By using the power of the 
computer, he can more effectively apply his judgment to the 
problem, exercise his options with respectto alternatives, and 
more thoroughly control the progress of the whole project. 

It is apparent that there are many ways in which the com
puter can assist the engineer in addition to mere computation. 
Most engineering requires a great deal of data and data mani
pulation, and this is an area in which the computer excells. 
Modern computers are essentially enormous storage and re
trieval devices and they should be viewed in this light when we 
consider proper engineering use. Recent hardware develop-
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ments in large, random-access storage devices are particu
larly significant for engineers. For example, the entire steel 
handbook, complete with tables and specifications, can be 
stored in less than one percent of the space available on some 
disk packs. Furthermore, any item of information thus stored 
can be efficiently retrieved either for the engineer's inspection 
or for use in a program. 

When mention was made of the large amount of engineering 
data, I was not primarily thinking of collected raw data (e.g., 
traffic data), but rather of the temporary data which is created 
and used during the design process. If one analyzes the numeri
cal work associated with design, it is surprising to find how 
little is actual computation, The major part of the effort is in 
collecting and organizing the numerical data in preparation 
for mathematical operations or for display and evaluation. In 
other words, much of what is normally called design is in 
reality bookkeeping. To verify this statement one has only to 
look through the hand computation sheets for the analysis and 
design of a structure, It is apparent that the data processing 
power of the computer can be brought to bear on this kind of 
manipulation without disturbing the engineer's prerogatives 
and without automating engineering in the true sense. 

The concept of the computer as a public utility is gaining 
wide credence. The idea is that a network of interconnected 
computers could be made available to the general public in 
much the same way that the telephone system is now available. 
A commonly cited example of use is the housewife who e mploys 
the system from her kitchen for such chores as balancing the 
checkbook, making up shopping lists, and checkingherhouse
hold budget. This may notcometopassfor economic reasons, 
and some husbands may not even find it desirable, but it is 
certainly feasible. Along the same vein, there is now a program 
in the MAC time-sharing system at M.I. T. called the MAD 
DOCTOR which is a reasonable facsimile of a psychiatrist. 
When the user asks a question through a remote terminal, the 
computer responds with another leading question somehow re
lated .to the first. Although this is very entertaining, and the 
computer seems to display some intelligence, I doubt that the 
psychiatrists are in serious danger, The purpose of these 
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somewhat facetious remarks is to emphasize that, if such 
things are feasible, there must be an enormous,untapped po
tential for the use of computers in engineering. 

Whether or not the great advances being made and about 
to be made in the computer field constitute the automation of 
engineering, it is clear that so farwehave only scratched the 
surface· and engineering is entering a period of drastic evo
lution. I am convinced that the significant &dvances over the 
next decades will not lie in· improved theories of analysis 
and design, but rather in the organization and management of 
the design process itself. The computer will play a dominant 
role in this development, 

The change now taking place in the information process
ing field, including engineering, has been compared to the in
dustrial revolution. This is not a far-fetched idea. What will 
be the effect on the engineering profession? Some fear that it 
will result in technological unemployment. I do not share this 
concern. It is true that better engineers will be needed because 
they will be operating at a higher level. They will be doing a 
better job of engineering in a more comprehensive manner, 
leaving the routine operations to the computer. This will not 
only benefit society but will result in a higher status for en
gineering - a goal which we all seek. None of this necessarily 
implies fewer engineers since there are many important as
pects of engineering which are not now given proper attention. 
However, it may mean some dislocation of engineers at the 
lower levels, and this is a transition problem which the pro
fession as a whole must face. 

Lest we be too optimistic, it should be noted that there 
are certain dangers created by the computer revolution which 
must be recognized and met by the engineering profession if it 
is to continue serving its proper role. The engineer must 
assert himself and not allow his position to be usurped by the 
so-called "computer expert". This can only result in poor en
gineering, but could happen if engineers fail to make full use 
of the tools available to them. For this and other reasons, I 
believe that there is a threat to the engineering consulting 
firm as it is now constituted. If such firms are slow to accept 
and implement new ideas and methods, they will find them
selves in a position of declining importance. It is disturbing 
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to hear of an Avco or a Dow Chemical receiving contracts for 
what is essentially civil engineering work. 

Although the computer may be responsible for some of 
these problems, it may also provide the answer. The machine 
is a great equalizer. The smallest consultingfirmhas access 
to the same computer as the largest organization. If it pro
perly uses the computer, the small firm can undertake large 
projects, and do them well, without overtaxing manpower re
sources. The difficulty in the past has been the lack of access 
to a large computer and the high cost of program development. 
However, the advances being made in computer technology, 
e.g., improved languages and time-sharing, and the general 
availability oflarge-scale programs for engineering purposes, 
will remove these obstacles to extensive computer use by 
small organizations. In my opinion, the automation of appro
priate parts of the engineering process can be a boon to the 
engineering consulting firm in its traditional form, and can 
preserve for the public the advantages of this type of engineer
ing organization. 

In passing, I feel compelled to comment on engineering 
education with respect to computers. Educators have been 
criticized in recent years for placing too much emphasis on 
the machine and producing graduates who were excellent pro
grammers but knew little about engineering. This criticism 
may have been valid a few years ago but I do not believe it is 
now appropriate. The emphasis, at least at the better schools, 
is on engineering in its true sense, with the computer rele
gated to its proper role as servant to the engineer. Little 
time is devoted to computer programming per se. In fact, by 
using the computer for routine engineering chores,,the student 
has the time to study in depth the more profoWld aspects of 
engineering design. He is exposed to a wide variety and large 
number of engineering problems, and by actually obtaining 
solutions to these problems gains experience which would 
previously have taken years of post-graduate practice. 

To summarize these remarks, let us return to the origi
nal question, "Can Engineering Be Automated?' In 
my opinion, engineering will never be automated. However, 
this statement is based on the recognition that the meaning 
of "engineering" constantly changes. Much of what we 
previously considered to be engineering has already been 
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automated, Undoubtedly, much of what we now call engineering 
will be automated in the future. Whenever a s tep in the engi
neering process becomes so well developed that the decisions 
involved can be pre-programmed, that step is no longer "en
gineering" and is a proper subject for automation. However, 
engineering in its true sense is decision-making on the basis 
of incomplete information. This fact, plus the ever-expanding 
scope of engineering, indicates that the total process will never 
be automated. 

Current developments in computer technology, e.g., im
proved languages, time-sharing, and graphical input-output, 
are of greatimportance to engineers. However, these advances 
are all leading to computer-aided engineering rather than 
automated engineering. The difference i.s not merely semantics 
but is actually ratherprofound, Theintentisnot to replace the 
engineer, but to relieve him of the routine so that he is better 
able to cope with the real engineering problems. 

The amazing progress being made in the computer field 
is in no way a threat to the engineer or the engineering pro
fession. On the contrary, it will permit the engineer to move 
to a higher level of activity, thus permitting him to make a 
greater contribution to society and, at the same time, giving 
him a higher status in that society. 

89 



TIMBER DESIGN 
IN 

WATERFRONT CONSTRUCTION 

by 
Paul s. Crandall 

(Pr~scntcd at a. meeting of the Structural Section, OctobcT 13, 1966) 

Timber design in waterfront construction remains largely 
an art where knowledge of exposure conditions is important to 
as sure durability. It is important for engineers de signing with 
timber to master this art if they wish to be good designers, 
Alsof since metal fastenings are required in timber construc
tion, an understanding of the behavior of steel and iron in sea 
water environment is essential. 

Ever since man has been able to cut timber to suit his 
purposes, he has used this natural material to build his shelM 
ters, bridges and vessels. Even today, timber is quite comM 
petitive with the newer materials because of its natural pro
perties of resilience, light weight and ease of fastening and 
gluing. Timber in waterfront construction was quite unsatis
factory in the early days and therefore was avoided since 
marine borer attack would destroy untreated timber quite 
readily, except in a few cases, such as oak, where the bark 
gave protection as long· as it stayed on. This resulted in the 
use of stone and masonry, which is quite evident in European 
and Mediterranean ports. On the other hand, in fresh water 
timber was found to be very durable and therefore pile foun
dations using timber are found in many large structures, 
Fortunately, when timber exposed to sea water is buried in 
mud, silt, sand or clay, the marine borers will not attack. As 
a result, a good many waterfront structures were founded on 
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untreated timber piles, backfilled and protected by the soil 
with a masonry structure on top. 

In the field of ship construction, man was required to de
vise means of protecting the wooden hulls of vessels so that 
borers would not attack, Therefore, sailing ships were 
sheathed with sheets of copper, and very often a coating of tar 
or ship's felt was applied to the hull before the copper sheets 
were fastened. This resulted in an effective protection but re
quired re-sheathing every two to three years since the copper 
would often be torn off by the abrasion of ice or floating debris. 
The art of sl1eathinghas enduredandisused for protecting the 
hulls of wooden fishing trawlers. In many cases, this amounts 
to covering the hull of the vessel with ship's felt and then put
ting on strips of tropical hardwood, such as greenheart, which 
is relatively immune to borers in temperate waters. 

Tarred ship's felt is a by-product of the wool industry in 
Great Britain and Ireland, and to our knowledge, this felt has 
never been penetrated by marine borers as long as the felt was 
kept intact by structural boards or sheet metal. 

Coal tar was used in early days as a coating to protect 
wood. In order to improve adhesion and obtain some penetra
tion of the wood, the tar was dissolved in various solvents 
which could be absorbed by the wood fibres. However, it was 
not until pressure treatment was developed thatlarge amounts 
of preservative could be forced into the sapwood as is now done 
with creosote oil andcoaltar. The ability to penetrate depends 
a great deal on the type of wood selected. The tabulation shown 
in Fig. 1 gives an outline of the ability of various domestic 
woods to retain creosote. One problem with creosote oil is that 
it will eventually leach out, leaving the wood exposed to attack. 
This has been improved upon by using a mixture of creosote 
and coal tar in which the tar seals in the creosote so that the 
leaching is reduced. Then the use of full cell processes, in 
which the timber is put under vacuum to cause as many pores 
as possible to be filled with the preservative, has resulted in a 
remarkable resistance to attack. 

Of all the domestic timbers, yellow pine is still by far the 
best to accepttreatmentbecauseithasagreat deal of sapwood 
which readily takes treatment in comparison with other types 
of timber which have very little sapwood. A few other timbers 
such as yellow birch will accept a reasonable amount of treat
ment. 

The writer has seen many unsatisfactory installations 
where treatment was called for on heartwood timbers, and in 
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Woods with Good Retenti011 

Yellow Pine - Sap and Summer Wood only 
Loblolly Pine 
Jack Pine 
Red Oak (with careful treatment) 
Red Pine 

Woods with Light Retention 

Birch 
Hemlock 

Woods with No Retention 

Fir 
White Oak 
Yellow Pine-heartwood 
Spruce 

Woods Resistant to Marine Borers Without Creosote 

Azobe 
Manbarklak 
Greenhart (Temperate Regions Only) 
Oak and Hemlock piling while bark stays on 
Angelique or Basra Locus 

Piling, Shims 
Sheathing, & Bracing 
Bracing, Sheathing & Piling 
Fender Piles, Shims 

Shims 
Cribbing 

Flooring, Beams & Piling 
Fenders Beams & Piling 
Beams & Piling 
Piling 

Beams 
Beams 
Piling and Beams 

Fig. I Creosote Retention of Common Structural Woods 

spite of insizing, the penetration was not more than 1/32". It 
is futile to specify that woods be treated if the wood cannot 
accept treatment. However, time and again Douglas fir is seen 
which has been sawn square and subjected to treatment. It is 
pitiful to see the results. Recently, there has been considerable 
success in the treatment of Douglas fir plywood by pressure 
treatment in which the treatment has penetrated through l" 
thick plywood. This material is being used for sheathing 
wooden hulls and appears most promising. 

Tropical hardwoods, such as greenheart, azobe and man
barklak, resist very well the attack of teredo and limnoria in 
our North Atlantic ports, but are not a~ effective in warmer 
waters south of Norfolk, Virginia. These heavy dense woods 
are best used in submerged structures where twisting and 
distortion will not take place. The warping and splitting of 
these dense woods in atmospheric exposure is very severe. 
Their great strength and modulus of elasticity make them 
excellent for underwater construction. 
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The design of timber structures is usua1ly dependent on 
metal fastenings to achieve strength and rigidity between the 
various timber elements. Today, great strides have been made 
in developing adhesives which bond timber more strongly than 
the strength of the basic wood. However, the durability of me ta 1 
fastenings is as vital to this discussion as is the wood itself, 
since they cannot be avoided in waterfront construction, Gen
erally, most fastenings are of ferrous metals, such as mild 
steel, wrought iron or cast iron. These may or may not be 
galvanized. There have been many instances where theuse of 
galvanizing is misunderstood. In general, a galvanized fas
tening stands up very well when only exposed to the oxidation 
of the atmosphere. It is good in the splash zone, but whenever 
galvanizing is utilized for structures where the fastening re
mains under water, rapid dissolution of the zinc by electro
lysis results. This has even been seen to talce place in fresh 
water. 

Cast iron, where it can be used, has proven to be very 
durable in sea water. It is cheap and will outlast forged or 

· rolled steel by many years. Cast steel is substantially more 
durable in sea water than either forged or rolled steel. 

The use of machine bolts in waterfront construction is 
very common, but, in the opinion of the author I it is much less 
costly to use ordinary drift iron in which the fastening is 
basically the friction between the timber and the iron bar. We 
do not hesitate to construct dwellings using nails so why should 
we change our approach when it comes to waterfront construc
tion? The ability of timber to hold drift bolts is amazing, and 
the fact that the bolt is imbeddedin the wood protects it against 
oxidation. When domestic timbers are used, drift bolts should 
be inserted in holes about 1/16" smaller than the drift. If 
tropical hardwoods are used, the interference should not be 
more than 1/64". 

When small pieces of steel are used, they are subject to 
oxidation if exposed to air. However if they are imbedded in 
wood, oxidation is of very little consequence. Also, if small 
pieces are electrically separated from other large steel bod
ies, they do not normally suffer from electrolysis. For the 
above reasons, drift bolts of iron or steel are very durable. 
On the other hand, machine bolt heads and nuts will readily 
corrode away leaving only the imbedded shank. !tis therefore 
wise to design fastenings in such a way that most stresses 
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pass from timber to timber with mmimum reliance on the 
iron fastenings except where they are imbedded in the woodo 
Marine organisms cause corrosion where they attach them
selves to iron surfaces. This is a factor in the deterioration 
of bolt heads and nuts. 

Waterfront structures utilizing timber are usually best 
when composite construction is used. The timber deck of a 
wooden pier will suffer badly from decay due to rain water 
and the lack of immersion of the deck in the sea water since 
it is the salt in the sea water which acts as a preservative. It 
is therefore preferable when building piers to utilize timber 
piling in the sea water and reinforced concrete for the upper 
structure. It is already known that concrete suffers severely 
from freezing and thawing, which makes concrete piles in a 
tidal range very unsatisfactory. However, in tropical loca
tions this is not a problem. Structural steel in sea water, al
though quite impressive immediately after construction, has 
proven to be short-lived and costly to maintain. There is a 
zo,1e ab,nt 2 feet below low water in which the oxygen content 
appears to cause very serious attack on structural steel. 
This was found at the Army Base in Boston and on structural 
steel cradles in Halifax. As can readilybeunderstood, clean
ing and painting structural steel 2 feet below low water is for 
all intents and purposes impossible without enormous expendi
tures. Encasing the steel with concrete is not very satisfactory 
since the concrete will spall in this zone. It is therefore most 
desirable to use timber if possible in this very difficult lo
cation. The only alternative would be to use massive rock or 
concrete construction. 

Figs. 2, 3, and 4 illustrate the effects of exposure at 
various levels and show suggested means of protecting against 
adverse effects. 

When nails and spikes are driven into apiece of soft wood, 
the ability of the wood to compress without splitting is taken 
for granted and the holding capability of this nail is a function 
of the modulus of side grain compressibility. Very dense 
hardwoods cannot be spiked as readily because of their much 
greater compressive strength and if a nail is forced in the 
wood, it will split due to intense tension across the grain 
combined with a notch effect. 

The author has been very interested in the elastic be
havior of timbers in side grain compression. This is parti
cularly important in the field of dry docking of ships where 
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EFFECT 

Fre~h wafer ,..,t 
Tirn!i,.r ...,; ii check 
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borers. 

H""V!f aHack !,':l 
fYlar~ne boref'=' 

T,.,ber p,.t,.,J,.J 
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l M;. ~ 1;1.t., 

Roc.k ., 

SUG<;ESTE D PROTECTION 
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Pain~ "" p .. ,~J t;.,, oer w ;1h '-"r'°""/ ., 
C::('~a,ohr. 

P .. ,nt er>d~ of t; 0 , her. 
Keep ea:r~h '3W'11.j wooJ. 
:'5.,b 5titute .::~oaere. 

H~avj c.i-<!a!i,ote rcf1=
1
nt·°'n 011 

:Sheathing re9.,;reJ 
F; Ii .,,;J), mud where ro,s,blt? 

Fig. 2 Timber Exposed to Sea Water 

wooden blocking is used to provide an elastic compressible 
support between the ship and the dry dock. To better under
stand the nature of timber behavior in side grain compres
sion, tests were made on five domestic timbers, one being 
tested in the dry and one set in the wet. Curves of stress 
vs. strain are shown in Figs, 5 - 9. The amazing thing about 
timber in side grain compression is its ability to yield with-
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Fig, 3 Timber Exposed to Fresh Water 

out failing. In general, there is a zone of elastic compression, 
then a zone of considerable compression in which the fibers 
are actually yielding and the pores of the wood are closing, 
and finally there is a zone of high resistance when the pores 
of the timber are, for all intents and purposes, closed. This 
behavior puts a new light on the allowable side grain com
pression which may be used in design. The tests were made 
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Fig. 4 Steel Exposed to Sea Water 

on random samples 8" x 8" x 20" with loading applied quite 
slowly to permit the wood to yield. It was remarkable to see 
the crushed wood recovered 75% to 90% of its original thick
ness about 30 minutes after load was released. 
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The author feels that more testing of a greater variety of 
timbers in a manner similar to those reported in this paper 
would be ~orthwhile to widertake and hopes thatthe informa
tion already presented will be beneficial to engineers working 
with timber both in design and in field construction. 

Kind of'rimber Elost ie 12.on ae Com pressive 12.on q e 
I St ress in P.5.1 Mod11!u6 P.~.1- sh.:::s:s in P.s.1. 

~ed Oa\..: On4 0-700 3 '2 00 0 700-1400 
" " Wet O- 'l'OO ZHOOO 700-1400 

Wnth:: Pine Dn1 0 - !20 ~000 Z'Z0-600 
" . Wef 0-'2'20 6 '2 5 0 '210·600 

Eastern Spruce Dr~ 0-300 l '2. 0 0 0 300· 440 
" " Wet 0 -3 00 1 'Z O 00 300-440 

U .. Yellow Pinc ()rq 0-300 13000 300- '700 
" .. .. Wet 0·300 I l O o O 300· 700 
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Fig. 10 Modulus of Compressibility 
Side Grain Compression - Domestic Timber 
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Fig, 13 Spruce pile attacked by limnoria on the e>.1:erior and by 
teredo on the interior. The portion attacked was above 
the mud line. The portion of pile to full dimension was 
protected by mud. Here is an example where an eaten 
pile was salvaged by cutting away the damaged wood and 
installing a solid timber cap above the re-cut pile, 

/ 

Fig. 14 MacMillan Wharf, Provincetown, Mass. This wharf is a 
good example of composite construction utilizing creo
soted yellow pine piles with ca.st-ln-place reinforced 
concrete caps. The longitudinal stringers were precast 
to minimize form work over water and to enable rapid 
assembly of the deck system, Forms were then placed 
between the stringers for pouring a 6" reinforced con
crete slab to tie all of the caps and stringers together. 
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Fig. 15 The lowest point in the concrete is 2' above high water 
so that the concrete is never immersed in sea water 
which would otherwise cause spawling due to freezing 
and thawing, The timber piles are always exposed to 
complete wetting so that decay will not start due to the 
combination of creosote and salt preservation. 

Fig. 16 Tanker wharf consisting of five dolphins at Bucksport, 
Maine, in the Penobscot River, The low-cost timber 
piles with the heavy concrete cap pr o v ides a stable 
structure for mooring tankers. The concrete cap shelters 
the structural piles against rain water decay and at the 
same time ties all of the battered piles so that they will 
act together. The mass of the concrete is above highest 
water so that maximum effec.1;ive weight will exist for 
stability. The piles between low water and the concrete 
were treated with copper napbthanate solution against 
rotting. These piles are untreated fir since they are in 
the fresh water of the Penobscot River. This in another 
example of the advantage of composite construction using 
timber and concrete. 
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PROCEEDINGS OF THE SOCIETY 

The Construction Section held two joint meetings during 1966, The first 
was held with the main society and the second was held with the structural 
Section. 

May 25, 1966 - Mr, Richard Halloran of the Perini Corporation described 
"Heavy Construction Estimating", using a descriptive sys
tem divided into six major categories: 

1, Construction Management 
2. Joint Ventures and Partners 
3. General Classification of Project Costs 
4, Project Accounting, Cost AccoW1ting and Costs Feedback 
5, Bidding a Project 
6, Estimating Engineers' Specializations 

Attendance: 89 

January 11, 1967 - Mr. Phillip Maslow, Grace ConstructionMaterialsDiv
ision of w. R. Grace & Co. lectured on the "Use of 
Epoxy Resin in Concrete". 

Attendance: 48 

The newly appointed officers of the section are as follows: 

Chairman William Wiley 
Vice Chairma.\l Arthur H. Mosher 
Clerk Charles F, Sullivan 

Respectfully submitted, 

Arthur H. Mosher, Clerk 

November 2, 1966 - A meeting of the Hydraulics Section of the Boston 
Society of Civil Engineers was held in the society rooms, 47 Winter Street, 
Boston, Mass, The meeting was called to order by Athanasios A. Vulgaro
pulos, clerk of the section, substituting for the chairman of the section, Mr. 
Nicholas Lally. 

Mr. Vulgaropulos introduced the speake1· of the evening, Mr. Peter A. 
Larsen, Associate Professor of Civil Engineering at the Worcester Poly
technic Institute. Professor Larsen spoke on "Head Losses Caused by an 
Ice Cover in Open Channels" and showed slides of prototype investigations 
in Sweden. The speaker discussed field observations and measurements of 
head losses in certain river sectionswithandwithout ice cover, the rough
ness of the underside of ice cover where a ripple pattern ls formed, and 
the results of the above investigations. 

The meeting had an attendance of 16 and was adjourned at 9:00 P.M, 

Respecttully submitted, 

Atbanasios A. Vulgaropulos, Clerk 
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November 7, 1966 - A regular meeting of the Structural Section was held on 
this date at the society rooms. Meeting was called to orde1· by Cbairman 
Robert L. Fuller at 7:10 P.M. Mr. William A. Henderson, Vice President -
Universal Engineering Company spoke on "History and Development of 
Bridges", 

After a discussion period the meeting adjournedat8;00 P,M. 21 mem
bers and guests attended the meeting. 

Respectfully submitted, 

F. Hampe, Clerk 

November 22, 1966 - A meeting of the Transportation Section of tbe Boston 
Society of Civil Engineers was held in the society rooms, 47 Winter Street, 
Boston, Mass., and was called to order at 7: 00 P .M., by the chairman, Cas. 
J. Kray, The minutes of the previous meeting were read and accepted, 

After a few brief comments relative to the fu'b.lre meetings, Chairman 
Kray introduced the guest speaker of the evening, Colonel Remi 0, Renier, 
Division Engineer, Cape Canaveral, who gave a mostinteresting illustrated 
talk entitled "Construction for Space Age". Colonel Renier discussed the 
problems involved in the transportation and assembly of the component 
parts of missiles at Cape Canaveral. 

After a brief discussion period, the meeting adjournedat 8:30 P.M. 

Respectfully submitted, 

Robert J, Kiley, Clerk 

January 18, 1967 - A meeting of the Transportation Section of the Boston 
Society of Civil Engineers was heldintheSociety Rooms, 47 Winter Street, 
Boston, Mass., and was called to order at7:00 P.M.1 by the chairman, Cas 
J, Kray, At the request of Chairman Kray, the minutes of the previous 
meeting were omitted, 

After a few brief comments relative to the future meetings, Chairman 
Kray introduced the guest speakers of the evening, Mr. James D. Fitzgerald, 
Director of New Construction of the MB TA, whose subject was" The Employ
ment of New TecbniquesinMBTA Construction Projects"; Mr. George Wey, 
Director of Planning, Massachusetts Department of Public Works, whose 
subject was "The Role of the Department of Public Works in Planning of 
Transportation Projects"; and Mr. John R. Davis, Deputy Chief Engineer, 
Massachusetts Port Authority, whose subject was "Logan International 
Airport". 

The subject matter of all three speakers was timely, informative and 
interesting •. The lively discussion period which followed brought out the 
fact that all three of these agencies have common problems when planning 
toward a complete transpartation system :for this area. 

The meeting adjourned at 9:15 P,M. Seventy members and guests at
tended the meeting. 

Respectl\.illy submitted, 

Robert J. Kiley, Clerk 
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January 25, 1967 - A joint rneetingofthe Boston Society of Civil Engineers 
with the Hydraulics Section washeldthiseveningin the Adams Room, United 
Community Services Building, 14 Somerset Street, Boston, Mass.,and was 
called to order by President John M. Biggs, at 7:00 P.M. · 

President Biggs stated that the minutes of the previous meeting held 
November 16, 1966, would be published in a forthcoming issue of the Jour
nal, and that the reading of those minutes would be waived unless there was 
objection. 

President Biggs announced the death of the following members; -

George F. Delano, elected a member May 9, 1928, who died December 
23, 1966. 

Albert C. Titcomb, elected a member June 29, 1923, who died January 
25, 1966. 

Harry M. Solomos, elected a member November 15, 1939, who died 
February 6, 1966. 

Francis J. Crandell, elected arnemberMay 20, 1942, who died January 
19, 1967. 

The Secretary announced the names of applicants for membership. 

President Biggs requested the secretary to present a recommendation of 
the Board of Government to the society for action, The president stated that 
this matter was before the society in accordance with provisions of the by
laws and notice of such action published in the ESNE Journals dated Novem
ber 14, 1966, and January 9, 1967. 

The secretary presented the following 1·ecommendation of the Board of 
Government to the society for action to be taken at this meeting. 

MOTION "to recommend to the society that the Board of Government 
be authorized to transferanamountnottoexceed $7000 from 
the principal of the permanent fund to the current fund for 
current expenditures", 

On motion duly made and seconded it was VOTED "that the Board of 
Government be authorized to transfer an amount not to exceed $7000 from 
the principal of the permanent fund to the current fund for current expendi
tures". 

President Biggs stated that this was the final action on this matter. 

President Biggs requested the secretary to present a recommendation 
of the Board of Government on proposed amendment to the by-laws, Section 
9 (Fees and Dues). The President stated that this matter was before the 
society in accordance with provisions of the by-laws, and notice of such 
action published in the ESNE Journals dated January 16, and February 13, 
1967, and circulated to members by letter dated January 5, 1967, 

The secretary presented the following recommendation of the Board of 
Government on proposed amendment to the by-laws, Section 9 (Fees and 
Dues). 
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MOTION "that tll.e dues be increased beginning with those payable in 
March, 196?, and Section 9 of the by-laws be amended to read 
as follows: 

The annual dues payable in advance at the annual meeting shall be as 
follows: resident members and associates, twenty dollars; non
resident members and associates, fifteen dollars; resident junior 
members, twelve dollars; and non-resident junior members, ten 
dollars; individual student members, two dolla.rsandahalf. The mem
bers of any grade except that of student, residing within one hundred 
miles of City Hall of Boston, shall be considered as resident and those 
beyond that limit as non.resident members. 

On motion duly made and seconded it was VOTED "that Section 9, of 
the by-laws (Fees and Dues) be amended and that the dues of members be 
increased as listed above". President Biggs stated that final action wlll be 
taken on this matter at the February 15, 1967, meeting. 

President Biggs stated that this was ajointmeetlng with the Hydraulics 
Section and called upon Nicholas Lally, chairman of that section to conduct 
any necessary business for that section a.t this time, 

President Biggs stated that this meeting was sponsored by the John R. 
Freeman Fund-Committee as "A .John R. Freeman Memorial Lecb.Ire", and 
b.Irned the meeting over to Prof. Leslie.I.Hooper, chairman of the John R. 
Freeman Fund Committee, who introduced the guest speaker of the evening 
Prof. Hans Gerber, Swiss Federal Institute of Technology, who gave a most 
interesting talk on "European Experience with the Thermodynamic Method." 

At the concluslon of the lectu1·e Prof. Hooper presented Prof. Gerber 
with an honorarium and a certificate of appreciation, and then b.rrned the 
meetlng back to President Biggs. 

A discussion period followed the lecture. Forty four members and 
guests attended the dinner preceding the meeting and sixty members and 
guests attended the meeting. The meeting adjourned at 9:40 P.M. 

Respectfully submitted. 

Charles 0. Baird, Jr., Secretary 

February 15, 1967 - A joint meeting with the Massachusetts Section of the 
American Society of Civil Engineers was held this noon at the Red Coach 
Grill, Sbmhope Street, Boston, Mass,, Saul Namyet, Vice President of 
ASCE presiding. 

After luncheon Vice-President Naruyet called the meeting to order and 
turned the meeting over to President .John M. Biggs of the B,S,C,E, to 
conduct any necessary business. President Biggs requested the secretary to 
present a recommendation from the Board of Government to the society for 
action at this meeting, stating that this matter was before the society in 
accordance with provisions of the by-laws, and notice of such action pub
lished in the ESNE Journal dated January 30, 1967, and sent by letter to 
members dated January 5, 1967, 

The secretary presented the following recommendation of the Board of 
Government on proposed amendment to the by-laws, Section 9, (Fees and 
Dues). 
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MOTION "that the dues be increased beginning with those payable in 
March, 1967, and Section 9 of the by-laws be amended to read 
as follows: -

"The annual dues payable in advance at the a.rmual meeting shall be as 
follows: resident members and associates, twenty dollars; non-resi
dent members and associates, fifteen dollars; resident junior members, 
twelve dolla1·s; and non-resident junior members, ten dollars; individual 
student members, two dollars and a half. 'lbe members of any grade 
except that of student, residingwithinonehundredmiles of City Hall of 
Bost.on, sball be considered as resident members and those beyond that 
limit as non-resident members." 

On motion duly made and seconded it was VOTED "that Section 9, of the 
by-laws (Fees and Dues) be amended and that the dues of members be in
creased as listed above." 

President Biggs stated that this was the final action on this matter and 
then turned the meeting back to Vice President Saul Namyet of ASCE. 90 
members and guests attended the meeting and luncheon. Meeting adjourned 
at 2:00 P.M. 

Respectfully submitted, 

Charles O. Baird, Jr. Secretary 

February 21. 1967 -Ameetingofthe Transportation Section was held in the 
society rooms, 47 Winter Street, Boston, Mass. In the absence of Chairman 
Cas. J .Kray• the meeting was called to order at 7:10 P.M. by Clerk, Robert 
J. Kiley. 

The speaker, Mr. Howard Whitmore, Jr., Commissionerofthe Metro
politan District Commission, was introducect by Mr. Kiley. Mr. Whitmore 
spoke on the subject ''The MetropolitanDlstrictCommission'sformation in 
Transportation", tracing the history of the MDC from its formation in the 
later 1800's to the present, concluding with a summation of their future 
undertakings in the highway field. 

After an interesting discussion period, the members of the Executive 
Committee were asked to remain for a short meeting. The meeting was 
adjourned at 8:20 P .M. by Mr. Kiley, Attendance was approximately 30. 

Respectfully submitted, 

Robert J. Kiley, Clerk 

March 14, 1967 - Tue 119th annual J:+leetlng of tile Boston Society of Civil 
Engineers was held today at the M.I. T. Faculty Club, 50 Memorial Drive, 
Cambridge, Mass., and was called to order at 4:00 P.M,, by President 
John M, Biggs. 

111 



President Biggs stated that the reading of the minutes of society meet
ings had been omitted during the year. The minutes of the January and 
February 1967 meetings will be published in a :forthcoming issue of the 
Journal. 'Ibe minutes of the May, October and November 1966 meetings to 
be declared approved as published, 

It was VOTED "to approve the minutes as published". 
The Secretary anno\lllced the names of applicants for membership, and 

that the following had been elected to membe1·shipMarch 13, 1967 -

Grade of Member - Joseph J. Allegro*• John T. Christian, Robert H. 
Homer. 

Grade of Junior - John E. Kavanagh, 3rd, Dean K. White #, 

The annual reports of the Board of Government, treasurer, secretary 
and auditors were presented, Reports were also made by the following com
mittees: - Publication, Hospitality, Library, John R. Freeman Fund, Ralph 
W. Horne Fund, Subsoils of Boston, Advertising, Joint Legislative Affairs; 
Professional Conduct, and Public Relations, 

It was VOTED "that these reports be placed on file". 
The annual reports of the various sections were read and it was VOTED 

"that the annual reports of the various sections be placed on file." 
President Biggs stated that all foregoing reportswouldbe published in 

the April, 1967 issue of the Journal, 
The report of the Tellers of Election, CharlesE. Fuller, and William H. 

Parker was present.ed and in accordance therewith the president declared 
the following had been elected officers for the ensuing year: -

President 
Vice-President 
Secretary 
Treasurer 
Directors 

Nominating 
Committee 

• Transfer from Junior 
# Transfer from Student 

Harry L. Kinsel 
Robert H. Culver 
Charles o. Baird, Jr, 
Paul A. Dunkerley 
Llewellyn T. Schofield 
Charles Y. Hitchcock, Jr. 

Lee M, G. Wolman 
Robert L. Meserve 
Robert L. Fuller 

The retiring President John M. Biggs, then gave his address entitled. 
'Can Engineering be Automated?' 

Thirty four members and guests attended the business meeting, The 
meeting adjournedat5:45P.M.,tore-assembleat8:00 P.M. The social hour 
and annual dinner being held during the inte1•iJn. 

President BiggscalledthemeetingtoorderatB:00 P.M. Following gen
eral remarks and the introduction of the newly elected President Harry L. 
Kinsel, and other guests at the head table, the various prize awards were 
ma.de. 

The secretary read the varlous prize awards and asked the recipients 
to come forward, and President Biggs presented the following awards: -
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Award 

Ralph R. Horne Fund 
Award 

Desmond FitzGerald 
Award 

Clemens Herschel 
Award 

Sanitary Section 
Award 

Structural Section 
Award 

Hydraulics Section 
Award 

Desmond FitzGerald 
Scholarship 

William P. Morse 
Scholarship 

Recipient 

Llewellyn T. Schofield 

Donald R. F. Harleman 

Z. Getzler 

Clair N, Sawyer 

Robert J. Hansen 

Arthur T. lppen 

Bruce 0. Tobiasson 
Alexander Hekimian 

Robert A. Hiney 

''Stratified Flow" 

"The Virtual Dilfer
ential Settlement 
Method". 

"Engineering Aspects 
of Problems in the 
Aquatic Environment 
Related to Excessive 
Nutrients". 

"High Speed Ground 
Transportation" 

''Waves and Tides in 
Coastal Processes". 

Northeastern Univer -
sity 

Tufts University 

President Biggs introduced the guest speaker of the evening, Dr. Ruth 
Terzaghi, Research Fellow, Harvard University, who gave a most interest
ing illustrated talk on "The Geologist as Detective". 

At the conclusion of the talk President Biggs turned the meeting over 
to President elect Harry L. Kinsel. President Kinsel presented retiring 
President John M. Biggs with a certificate of appreciation for services 
rendered. 

One hundred seventy six members and guests attended the meeting. The 
meeting adjourned at 9:45 P.M. 

Respectfully submitted, 

Charles o. Baird, Jr., Secretary 
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ANNUAL REPORTS 

REPORT OF THE BOARD OF GOVERNMENT FOR YEAR 

1966 - 1967 

Boston, Mass , March 14, 1967 

To the Boston Society of Civil Engineers: 

Pursuant to the requirements of the by-laws the 
Board of Government presents its report for the year ending 
March 14, 1967. 

The following is a statement of the status of mem
bership in tlie Society; 

Honorary 11 

Members 1042 
Associates 4 
Juniors 47 
Students 4 --

Total 1108 

Student Chapters 2 

Summary of Additions 

New Members 44 
New Juniors 13 

Reinstatements 

Members 1 

Summary of Transfer 

Juniors to Membors 4 
Students to Juniors 2 

Summary of Loss of Members 

Deaths 13 
Resignations 14 
Dropped for Non-payment of dues 15 
Dropped for failure to transfer 6 

Lile Members 109 
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Members eligible this year for life membership 15 
~pplications pending on March 14, 1967 7 

Honorary Membership is as follows: 

Harry P. Burden, elected, February 1, 1965 
Thomas R. Camp, elected, February 3, 1964 
Arthur Casagrande, elected, February 1, 196 5 
E. Sherman Chase, elected, F ebruary 3, 1964 
Gordon M. Fair, elected, February 3, 1964 
Frank M. Gunby, elected, February 15, 1950 
Ralph W. Horne, elected, February 1, 1965 
Karl R. Kennison, elected, February 7, 1951 
Frank A. Marston, elected, February 15, 1960 
Howard M . Turne r, elected, Februa.ry 18, 1952 
Frederic N. Weaver, elect.ed, February 1, 1965 

The following members have been lost th1·ough death: 

Francis J. Crandell, Jan. 19, 1967 
Frank A. Cundari, Sept. 1965 
George H. Delano, Dec. 22, 1966 
John J. Devine, Mar. 9, 1966 
Louis I. Dexter, June 3, 1966 
Richard W. Johnson, Mar. 22, 1966 
Frank Marcucello, July 11, 1966 
George L. Newman, Sept. 20, 1966 
Clarence E. Pethybridge, May, 1955 
George A. Sampson, Mar. 3, 1966 
Harry M. Solomos,Feb. 6, 1966 
Albert C. Titcomb, June 25, 1966 
William C. Vose, Dec. 31, 1966 

Meetings Of The Society 

March 23, 1966 

April 14, 1966 

May 25, 1966 

October 19, 1966 

November 16, 1966 

Address of retiring President Leslie J. 
Hooper. "A Backsight". 

Joint m eeting with BSCE Structural Sec
tion. Edward H. Barker, Sverdup & Parcel 
& Assoc. , Inc. , "What the Structural En -
gineer Should Know about Welding". 

Joint meeting with BSCE ConstructionSec
tion. Richard Halloran, "A Descriptive 
System for Estimating for Heavy and Other 
Construction". 

Joint meeting with Mass. Section, Ameri
can Society of Civil Engineers (Student 
Night). Steven A. Coons, M. I . T. , "Com -
puter Graphics". 

Bruce Graham and E. A. Picardi, of Skid
more, Owings and Merrill. "Design and 
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Construction of the John Hancock Center 
in Chicago". 

January 25, 1967 Joint meeting with BSCE Hydraulics Sec
tion. Hans Gerber, Swiss Federal Institute 
of Technology, ''European Experience with 
Thermodynamic Method''. 

February 15, 1967 Joint meeting with Mass. Section, Ameri
can Society of Civil Engineers, Dr. Albert 
J. Kelley, Deputy Dir. Electronics Re
search Center, NASA. "The NASA Elec
tronics Research Center". 

Attendance At Meetings 

Date Place Meeting Dinner 

March 23, 1966 Hotel Vendome 37 250 

April 14, 1966 United Community Services 
Bldg. 50 27 

May 11, 1966 New Architects Bldg. 110 105 

May 25, 1966 Society Rooms 

October 19, 1966 M.I.T. 200 200 

November 16, 1966 United Community Services 
Bldg. 75 37 

January 25, 1967 United Community Services 
Bldg. 60 44 

February 15, 1967 Red Coach Grill 

21 meetings were held by the Sections of the Society during the year. 
These meetings of the Sections offering opportunity for more de
tailed discussions continue to demonstrate their value to their 
members and to the Society. A wide variety of subjects were pre
sented. The annual reports of the various sections will be pre
sented at' th~ annual meeting and will be published in the Journal 
of the Society. 

Funds of the Society 

Permanent Fund. The President Fund of the society has a present value of 
$78,391,36. The .Board of Government authorized the use of as much as nec
essary of the currentincome of this fund in payment of current e,cpenses. By 
vote of the society (as prescribed by the by-laws) at the November 16, 1966, 
and January 25, 1967 meetings, the Board of Government was authorized to 
transfer an amount not to exceed $7000 from the principal of the Perrnanent 
Fund for current e,cpenditures. The amount necessary to transfer from the 
principal of the Permanent ·Fund for current expenditures was $7000. 

John R, Freeman Fund. In 1925, the late Joiul R. Freeman, a past presi
dent and honorary member of the society, made a gtft to the society of 
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securities which was established as the "John R. Freeman Fund". The in
come from this fund is to be particularly devoted to the encouragement of 
young engineers. Mr, Freeman suggested several uses, such as the pay
ment of expenses for experiments and compilations to be reported before 
the society; for underwriting meritorious boOks or publications pertaining 
to hydraulic science or art; or a portion be devoted to a yearly prize for 
the most useful paper relating to hydraulics contributed to the society; or 
establishing a traveling scholarship every third year, open to members of 
the society for visiting engineering works, a reportof which would be pre
sented to the society. This year a "John R, Freeman Memorial Lecture" was 
given by Prof. Hans Gerber on "European Experience with the Thermody
namic Method". Theexpenditure fromthi s fundduringtbe year was $955.27. 

Edmw1d K, Turner E\J.nd. In 1916 the society received a bequest of $1,000 
from Edmund K. Turner, a former member of the society. The income of 
which "is to be used for library purposes''. The Board voted to use $100 
of the income of this fUnd for the purchase of books for the library, Toe 
expenditure from this fund during the year was $70. 37. 

AleXis H. French Fund. The Alexis H. French Fund, a bequest of $1,ooo, 
was received in 1931, from the late Alexis H. French, a past president of 
the society, The income of this fund is "to be devoted to the library of the 
society". The Board voted to use $100ofthe income of this fund for the p.ir
chase of books for the library, Tbe expenditure from this fund during the 
year was $100.00. 

Tinkham Memorial Fund. The "Samuel E. Tinkham Fund" established in 
1921 at Massachusetts ·Institute of Technology, by the society, " to assist 
some worthy student of hlgh standing to continue his studies in Civil En
gineering", had a value of $3,507,24 on June 30. 1966. John Roger Mumford, 
a student in Civil Engineering, class ofl967, was awarded this scholarship 
of $250 for the year 1966-1967, 

Clemens Herschel Fund. This fund was established in 1931, by a bequest 
of $1,000 from the late Clemens Herschel, a past president and honorary 
member of the society. The income from this fund ls "to be used for pre
sentation of prizes fo1· papers which have been pai•ticularly useful and com
mendable and worthy of grateful acknowledgement.'' The expenditure for this 
fund during the year was $59.15. 

Desmond Fitz Gerald Fund. The Desmond Fitz Gerald Fund established in 
1910, a bequest of $2,000 from the late Desmond Fitz Gerald, a past presi
dent and honorary member of the society I provided that the income from 
this fund shall "be used for cha1•itable and educational purposes". The Board 
voted on April 22, 1965, to appropriate from the income of this Fund the sum 
of $100 to be known as the "Boston Society of Civil Engineers' Scholarship 
in Memory of Desmond Fitz Gerald,'' and be given to a student in Civil 
Engineering at Northeastern University, A donation of$400was received in 
1966 from four recipients of this scholarship which has been added to this 
fund. lt was voted on January 26, 1966, "to adopt the recommendation of the 
committee at Northeastern University, namely a $100 scbolarshipbe given 
to Craig E . Barnes • ,Presentation was made at the annual meeting of the 
society on March 23, 1966. 
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Edward W. Howe Fund, This fund, a bequest of $1,0oo, was received in 
1933 from the late Edward W. Howe, past president of the society, No re
strictions were placed on the use of thisbequest, but the recommendations 
of the Board of Government were "that the fund be kept intact, and that the 
income be used for the benefit of the society or its members". The Board 
voted on April 20, 1966 ''that no appropriation be made from this fllnd this 
year". The Board voted February 21, 1967 to borrow $583,33 from income 
for current expenditures. · 

William P. Morse Fund. This Fund, a bequest of $2,000, was received in 
1949 from the late Wllliam P. Morse, a former member of tbe society, No 
restrictions were placed on the use of this bequest, but the recommendations 
of the Board of Government were "that this fund be kept intact and that the 
income be used forthebenefitofthesoctety or its members". Upon recom
mendation of the Committee appointed by the president, the Board voted on 
April 51 1954, "to appropriate from the income of this fund the sum of $100 
to be known as the Boston Society ofClvil Engineers' Scholarship in Memory 
of William P. Morse", and be given to a Cl.vii Engineering student at Tufts 
University. It was voted on January 26, 1966, "to adopt the recommendation 
of the Committee at Tufts University, namely, a $100 scholarship be given 
to Lewis D. Edgers:' Presentation was made at the annual meeting of the 
society on March 23, 1966, 

Frank B. Walker Fund, This fund, a bequest of $1,000, was received ln 
1961 from l.Vlary H. Walker, wife ofFrankB. Walker, a past president of the 
society. No restrictions were placed on the use of this bequest, but the 
recommendations of the Board of Government were "that this fund be kept 
intact and that the income be used for the benefit of the society or its mem
bers". The Board voted April 20, 1966 "thatno appropriation be made from 
this fund this year w. 

Ralph W. Horne Fund. Th1sfund,abequestof$3,000 was received June 29, 
1964, from the Directors of Fay, Spoftord & Thorndike, Inc., the income 
from which shall be devoted to a prize or certificate to be awarded annually, 
to a member, designated by the Board of Government as having been out
standing in Wlpaid public service in municipal, state, or federal elective or 
appointive posts; orinphilanthropicactivityln the public interest. Members 
of the BSCE only eligible for the award, The Board voted unanimously on 
January 25, 1967, "to approve the recommendation of the Ralph w. Horne 
Fund Award Committee, nawely1 " that Llewellyn T, Schofield be the third 
recipient to receive the Ralph W. Horne Fund Award". Presentation to be 
made at the annual meeting of the society on March 14, 1967. 

Award 

Desmond FitzGerald 
Medal 

Clemens Herschel 
Award 

Prizes 

Recipient Paper 

Donald R.F. Harleman 'Stratified Flow' 

Z. Getzler 'The Virtual Differential 
Settlement Method', 
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Award 

Sanitary Section 
Award 

Structural Section 
Award 

Recipient 

Clair N. Sawyer 

Leo Casagrande 

Transportation Section Robert J. Hansen 
Award 

Hydraulics Section 
Award 

Arthur T. Ippen 

Library 

Paper 

''Engineering Aspects of 
Problems in the Aquatic 
Environment Related to 
Excessive Nutrients". 

''Consfruction of Embank
ments Across Peaty 
Soils". 

• 'High Speed G~ound Trans
portation''. 

"W av es an d Tides in 
Coastal Processes". 

The report of the Library Committee contains a complete account of the 
Library Committee's activities during the past year. 

Committees 

The usual special committees dealing with the activities and conduct of 
the society were appointed. The membership of these committees is pub
lished in the Journal and the reports of the committees will be presented 
at the annual meeting March 14, 1967. 

Your Board, in conclusion, wishes to express its appreciation of the 
excellent work done by the officers of the sections and by the committees 
of the society. 

John M. Biggs, 
President 

REPORT OF THE SECRETARY 

Boston, Mass. , March 14, 1967 

To the Boston Society of Civil Engineers: 

The following is a statement of cash received by the Secretary and of 
the expenditures approved by the president in accordance with the budget 
adopted by the Board of Government. 

FOR THE YEAR ENDING MARCH 14, 1967 

OFFICE 
Secretary's Salary & Expense 
Treasurer's Honorarium 
Stationary, Printing & Postage 
Incidentals & Petty Cash 
Insurance & Treasurer' s Bond 
Quarters, Rent, Tel. & Lights 
om.cc Secretary 
Soil Mechanics 
Social Security 
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EXPENDITURES 

$ 1,199.40 
749.63 
930.64 
127.03 
107.00 

5,175.74 
5,998.00 

35.30 
369.46 

RECEIPTS 

$ 537.50 



MEETINGS 
Rent of Halls 
Hospitality Committee 
Reporting & Projection 
Annual Meeting (March 1966) 

SECTIONS 
Sanitary Section 
Structural Section 
Transportation Section 
Hydraulics Section 
Construction Section 

JOURNAL 
Editor's Salary & Expense 
Editor's Secretary 
Printing & Postage 
Advertisements 
Sale of Journals 
Reprints 
Copyright 
News Letter 

LIBRARY 
Periodicals 
Binding 

MLSCELLANEOUS 
Binding Journals for Members 
Badges 
Bank Charges 
Miscellaneous 
Engineering Societies Dues and Charge 

for Journal Space 
Public Relations Committee 
Sales Tax 
Dues from B.S.C.E. Members 
Trans. Income Perm Fund 
Trans. Prin. 
Trans. Howe Fund 

EXPENDITURES 

'120.00 
1,742.10 

5.48 
1,501.75 

11.50 
81.24 
85.49 
12.00 

741.13 
105.63 

9,987.56 

544.24 
24.00 

238.40 

70.50 
53.76 

4.25 

20.03 
442.79 

1,223.00 
57.59 

4.77 

$ 31,769.41 

Entrance Fees to Permanent Fund $535.00 

RECEIPTS 

1,269.91 

1,170.00 

2,016.20 
2,191.75 

806. 72 

4.25 
15.00 

103.54 

6.32 
12,015.00 

4,049.89 
7, 000.00 

583.33 

$31,769.41 

44 New Members; 13 New Junior Members; Junior Members Trans. to 
Members 4; Student Members trans. to Junior 2. 

The above r eceipts have been paid to the treasurer whose receipt the 
secretary holds . The secretary holds cash amounting to $30 included as 
payment under item 25 (Petty Cash) to be used as a fixed fund or cash on 
hand. $289. 28withholding tax and $147.95 Social Security, which is payable 
to Collector of Internal Revenue and State of Massachusetts in April, 1967, 
is not included ln the above tabulation. 

Respectfully submitted, 

Charles 0. Bai.rd, Jr. 
Secretary 
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REPORT OF THE TREASURER 

March 14, 1967 

This report is for the fiscal year which began March 1, 1966 and con
cluded a t the end of the business day on March 1, 196'7, 

The Boston Safe Deposit and Trust Company, 100 Franklin Street, 
Boston, continues to hold the investment securities and to serve as custo
dian and financial advisor. In accordance with the terms of the agreement, 
the custodian has furnished the treasurer of the Boston Society of Civil 
Engineers with a certified audit of the Income and Principal accounts. This 
audit from the bank, the receipts from the secretary, the bills paid by the 
treasurer, the savings bank pass book, and the check book have all been re
viewed by the Auditing Committee of the society and the information con
tained in the tables of this report have been verified. 

1\vtce each year the Investment Division of the Boston Safe Deposit 
and Trust Company reviews the portfolio of securities, After each review 
the custodian usually recommends changes in the account. Because of the 
conditions of the market, no changes were recommended this year. 

Some minor changes in the securities were made during this fiscal 
year as follows: 

International Business Machlne Corp. 
Received in stock split 4 shares 
Received in stock split 1/2 share 
Bought 1/2 share 
Received in consolidation 1 share 
Rece ived 14 rights 
Bought 26 rights 
Subscribed to 1 share using rights 

National Dair y Products Corp. 
Received in stock split 100 shares 

Jewel Tea-Co. 
Name changed to Jewel Companies Inc. 

Monsanto Co. 
Received in stock dividend 2 shares 
Received in stock dividend 10/100 shares 
Bought 90/ 10-0 shares 
Received in consolidation 1 share 

At the beginning of the fiscal year this account had $460,02 on hand, 
During the year $558,42 was expended on these transactions. Because of this 
the Principal Account is overdrawn by $98.40. 

Cash on hand in the Income Account at the beginning of the fiscal year 
was $1,507.21. Interest and dividends re celved into the account were 
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$8494.89. The Board of Government authorized the transfer of $8,000.00 
from this account to the checking account,and$927,64 was withdrawn from 
the account by the custodian for service charges leaving $1,074.46 at the 
close of the year. 

'lbe flnancial standing of the society as of March 1, 1967, is summari
zed in the seven tables which accompany this r eport. These tables are as 
follows : 

TABLE 1 
TABLE II 

TABLE ID 
TABLE IV 
TABLE V 
TABLE VI 

TABLE VIl 

DlSTRIBU'llON OF FUNDS 
DISTRIBU'llON OF FUNDS - RECEIPTS AND 

EXPENDITURES 
RECORD OF INVESTMENTS - BONDS 
RECORD OF INVESnENTS - STOCKS 
RECORD OF INVESTMENTS - SAVINGS BANK 
COMPARISONOF BOOK AND MARKET VALUE 

OF lNVESTh'ENTS 
COMPARISON OF BOOK AND MARKET VALUES 

OF FUNDS 

In order to have sufficient cash in the checking account to pay the bills 
associated with the annual meeting, the sum of $1,000,00 was withdrawn 
from the savings bank on February 9, 1967, and deposited in the checking 
account. The resulting balance in the checking account at the close of the 
1966 fiscal year was $2,374,66. 

Receipts f1•om the secretary including membershlp dues, advertise
ments in the Journal, the sale of Jouinals and some Soll Mechanics Vol-. 
umes, and from miscellaneous other sources amounted to $20,136.19 and 
was credited to the Current Fund to be used to defray current expenditures. 
The Secretary a lso received $535.00 in entrance fees which was credited to 
the Permanent Fund. 

The attention of the member ship is directed to an error which occurred 
in Table IV of the Treasurer's Report as printed in the April, 1966 Journal. 
The numbers corresponding to the Dividends Received, Book Value, March 
1, 1966, and the Market Value, March 1, 1966 were transposed for the 
common stocks International Business Machine Corporation and Pacific 
Gas and Electric Co, 

CURRENT FUND 

A total of $31,769.41 was expended from the Current Fund to meet 
current expenses. This is an increase of$6,814.14 over last years expendi
tures, More detailed information concerning these expenditures is glven 
the Report of the Secretary, Because of the increasing costs, the society 
voted at the January and February meetings to adjust the dues, 

PERMANENT FUND 

The income from interest anddlvidendswhichwascredited to the Per
manent Fund was $4,534.95. That portion of the custodian charges which 
was attributable to the Permanent Fund came to $485,06, The remainder of 
the income ($4,049.89) was transferred by the Board of Government to the 
Current Fund to meet current expenses. At the November, 1966 ~d January 
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1967 meetings of the Society it was voted to transfer a sum not to exceed 
$7 ,000,00 from the principal of the Permanent Fund to the Current Fund 
to meet current expenses. It was necessary to transfer the entire amount 
authorized by these votes, See Table n of this Report. 

EDWARD W. HOWE FUND 

In January of 1967 itbecameappa.rentthatthe sums of money available 
ior transfe r from the Permanent Fund would be inadequate to meet the 
current expenses. The Board of Government voted on January 25, 1967 to 
bonow from the Edward W. Howe Fund a sum not to exceed $1,000.00 to 
be transferred to the Current Fund, It became necessary to transfer $583.33 
from this fund to the current fund, This sum is to be replaced from income 
t.o the Current Fund as soon as possible. 

SOIL MECHANICS FUND 

Volumes I, II, and m of the Soil Mechanics series stillenjoyahigh 
demand. On January 25, 1967 the Board of Government voted to close the 
existing fund and t.o transfer the $6,020.10 remaining 1n the account to the 
Permanent Fund. Future receipts from the sale of the remainf.ng volumes 
are to be credited to the Current Fund. 

JOHN R. FREEMAN FUND 

The Freeman Fund Committee continues to expend from this fund for 
outstanding lecturers in the fields of fluid mechanics and hydraulics. $535.37 
was sent to Dr. Hunter Rouse to cover his expenses as the first Freeman 
Lecturer. Dr. Hans Gerber was the second Freeman Lecturer. The honor
arium and incidental expenses of this lecture required the expenditure of 
$420,00 during this fiscal year, 

EDMUND K. TURNER FUND 

The sum of $70.37 was extended from the income to the Edmund K. 
Turner Fund for new lib1·ary books. 

DESMOND FITZGERALD FUND 

A scholarshtp in the amount of $100,00 was awarded to Mr. Craig E. 
Barnes of Northeastern University from the income to the Desmond Fitz
gerald Fund. An additional $3.00 was expended for a medal, Alutnni of 
Northeastei-n University, former recipients of this award, contributed 
$400,00 to be added to the principal of this fund, 

ALEXIS H, FRENCH FUND 

The income to the Alexis H. French Fund was used to purchase new 
books for the library, and $l00,00 was expended. 

WILLIAM P. MORSE FUND 

The sum of$100,00wasexpendedasa schOlarship to Mr. Lewis Edgers 
of Tufts University from the income to the William P. Morse· Fund. 

RALPH W, HORNE FUND 
The sum of $121. 78 has been expended ft•om the income to the Ralph 

W. Horne Fund to purchase a certificate which is to be pres_ented to the 
recipient of this award at this annual Meeting. 
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STRUC'IURAL LECTURES FUND 

The remaining expenditu.res and transfe.rral of funds associated with 
the series of Soil Mechanics Lectures given during the winter of 1965 and-
1966 was completed during this fiscal year. The sum of $625.86 was paid 
out from this fund as the remainder of the expenses for this lecture series. 
$285.00 was transferred from thls fund to the Current Fund. 'Ibis amount 
corresponds to dues paid by persons who attended the lecb.ire series and 
became members of the society. 

BORING DATA F11ND 

The sale of Boring Data books has increased this fund by $49.50 
during this fiscal year. 

SANITARY LECTURES FUND 

The sale of Sanitary Lectures volumes has provided an Lncome of 
$29,75 to this fund. 

JOURNAL OF THE BOSTON SOCIETY OF CIVIL ENGINEERS 

Expendltures to publish the Journal are made from the Current Fund. 
The January, April, july, and October, 1966 issues of the Journal were 
publlshed du.ring the fiscal year, A summary of the figures associated with 
the publication are as follows: 

Printing, Postage, and Copyright 
Receipts from Advertisements 
Sale of Reprints 

Net Expenditure 

$10,555.80 
2,016.20 
. 806.72 

7,732.88 

The typesetting and printiug costs alone for the January, April, and 
July issues totaled $7369.16. When the printing bill for the April issue was 
received, the editor initiated an extensive study to find less expensive 
ways for continuing the publication. He reported his findings and made re
commendations to the Board of Government, The Board vot.ed to abandon 
the letterpress method of publishing tbe Journal and to employ offset 
methods. The New England Lithograph Company was selected and engaged 
to print the October, 1966 issue, In addition, the editor bas increased the 
advertising income substantially by direct solicitation of potential adver
tisers, 

TAXES AND .SOCIAL SECURITY 

Of the cash on band as indicated in the following tables, $437.23 is held 
in escrow for Federal and Massachusetts withholding taxes and for social 
security payments. In addition, $1.55 in sales tax collections is being held 
for payment to Massachusetts Bureau of Corporations and Taxation. 
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KARL R. KENNISON FUND 

On March"s, 1967 Mr, Richard. Claybourne reported to the Treasurer 
the s tatus of the irrevocable trust established in behalf of the society by 
Mr. Karl R. Kennison. As of February 28, 1967, the two trusts involving 
shares in the Massachusetts Hospital Life Insurance Company were as 
follows: 

Trust #4315 
Trust #4444 

Total 

356.650 Shares 
397.375 Shares 

754.025 Sh.ares 

Paul A. Dllllkerley 
Treasurer 

125 

$4,426.03 
4,931.42 

$9s357.45 
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TABLE VI 

Comparison Of Book And Market Values Of Investments 

Bonds. 
Stocks 
Savings DaJJk 
Available for lm•estment 

Total March 1, 1967 
Total March 1, 1966 

Increase or Decrease 

Book Value 
March 1, 1967 

$75,197.22 
71,775.59 
2,524.37 
1,850.72 

$151,347.90 
153,003.37 

-$ 1,655.47 

TABLE VII 

Market Value 
March 1, 1967 

$ 65,060.00 
139,874.07 

2,524.37 
1,850.72 

$209,309.16 
231,577 ,20 

-$ 22,268'°4 

Comparison Of Book And Market Values Of Funds 

Book Value Market Vahle 
March 1, 1967 March 1, 1967 

Permanent $ 78,391:36 S108,085.29 
John R. Freeman 51,162.42 70,542.28 
Edmund K. Turner 2,007.19 2,767.50 
Desmond FitzGerald 4,439.41 6,121.02 
Alexis H. French 1,987.14 2,739.85 
Clemens Herschel 1,565.35 2,158.29 
Edward W. Howe 1,657 .2? 2,285.03 
William P. Morse 4,217.19 5,814.62 
Frank II. Walker 1,829.21 2,522.10 
Ralph W. Horne 3,444.04 4,748,61 
Transportation Lectures 468,61 646.11 
Structural Lectures 1,847 .3~ 2,547.08 
Boring Data 400.00 400,00 
Sanitary Lectures -2,068.62 -2,068.62 

Subtotal $151,347.90 $209,309.16 
Current 1,500.00 1,500.00 

Totals $152,847.90 $210,B09.16 
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REPORT OF THE AUDITING COMMITTEE 

Boston, Mass., March 14, 1967 

To the Boston Society of Civil Engineers: 

We have reviewed the records and accounts of the secretary and trea
surer of the Boston Society of Civil Engineers, and we have compared the 
bank statement of securities held by the Boston Safe Deposit and Trust 
Company with the enumeration submitted by the Treasurer. 

We have found them to be in order and to accowit accurately for the 
Society's Funds, 

Respectfully submitted, 

Myle J. Holley, Jr. 

Frank J. Heger 

REPORT OF THE EDITOR 

March 14, 1967 

To the Board of Government 
Boston Society of Civil Englneers 

The Journal was issued quarterly, tor the months of April, July, and 
October, 1966, and Jamw.ry, 1967, the latter being in press as of this date, 
as authorized by the Board of Government on December 20, 1936, 

During the year 16 articles were published, plus an index. Included in 
the papers were three from the John R. Freeman Hydraulics Lecture 
Series, ten presented at regular meetings of the society or its sections and 
three contributions to the Journal. 

Cost of the Journal for the fiscal year; 

Expenditures 

Hefferna.Il Press ••••• •·•• •.••••••. •••••···•• •••• 
Folsom Engravers ., ......................... . 
New England Lithograph Co, ............ .. 
Copyright ·····••·•••··""''''""'''''·"·"···· 
Reprints···············•····•·•·••···•·•••••••••·• 
Posta.ge •••••••••••••••••••• , ••••••• ••1111 ••••••• •••• 

Editor.•s salary .............................. .. 
Editor's secretary ......... , ................. . 
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$ 7,369.16 
1,384,44 
1,054.14 

24.00 
544,24 
179.82 
741.13 
105,63 

$11,402.56 



Receipts 

From sale of the journal .................. . 
From sale of reprints ..................... .. 
From advertising ............................ . 

Net expense of publication of Journal •.• 

$2,191.75 
B06,72 

2,016.20 
$5,014.67 

$6,387.89 

The figures cited above include the cost of the January, 1966, 
issue, but not the January, 1967, issue. 

During the year a revised "Guide to Authors" was approved to facilitate 
the preparation of manuscripts for publication, Also approved by the Board 
was a manuscript review procedure which Lncludes closer communication 
with the authors and incorporates the opinions of three independent re
viewers for each article. The reviewing process is handled through the 
section chairmen and has thus far functioned very well. 

With the aid of a part-time secretary to the editor,-a comprehensive 
program of soliciting additional professional cards and increased adver
tising by contacting consulting firms and manufacturers throughout the 
country was initiated. As a result, income from advertising and the sale 
of reprints increased 76.9% over the previous year and additional adver
tising contracts are still betng received. 

In order to decrease publication costs and add flexibility to processing 
requests for reprints, a survey was run which resulted in the selection of 
a new publisher and a change from the traditional letterpress composition 
to a photographic offset process beginning with the October, 1966, issue. 
Additional savtngs are anticipated through a revision of the type size and 
the new 5-1/2" x 8-1/2" page format beginning with the January, 1967, 
issue. 

In view of the fact that the journal is now distributed in more than 33 
foreign countries, it can no longer be considered a publication of limited 
geographical interest. Consequently, with the approval of the Board of 
Government, the editorial staff is preparing to contact noted authors and 
leading investigators not only in this country but throughout the world to 
solicit articles of interest and quality for publication. The aid of the mem
bers of the society in suggesting names for inclusion on such a contact 
list will be greatly appreciated, -as well as information concerning articles 
of quality in preparation in any applicable phase of the civil engineering 
profession. 

Respectfully submitted, 

Ronald E. Bucknam 
Editor 
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REPORT OF THE PUBLICATIONS COMMITTEE 

To the Board of Government 
Boston Society of Civil Engineers 

March 14, 1967 

This report covers the period from the annual meeting in March 1966 
to the current annual meeting in 1967. It was compiled from reports by the 
chairmen of the five section committees: construction, hydraulics, sani
tary, structural, and transportation. 

25 papers were delivered at meetings, included meetings held jointly 
with the main body of the society or with other groups. 

20 papers of the 25 were of general interest, and the other 5 were 
specifically regarding a single project reported by the respective 
author. 

17 papers were requested from speakers, 

16 speakers promised to send in their papers. 

7 papers have been received, and 2 more will probably be received. 

3 papers have been approved for publication, and four are being re
viewed, 

2 papers have been received from authors other than speakers who 
delivered their papers at meetings, and the papers are being cur
rently reviewed. 

16 papers were published. 

It is a1J;ain observed, as in the preceding year, that more papers were 
published than were received, and again it is due to ttie backlog of papers 
available from preceding years. 

Respectfully submitted, 

Simon Kirshen 
Chairman 
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REPORT OF THE ADVERTISING COMMITTEE 

March 14, 1967 

To the Boston Society of Civi.l Engineers 

The Advertising Committee has held one meeting and presents the fol
lowing information and recommendations for increasing advertising revenue 
from the Journal, 

Approximate Approximate 
Circulation Circulation % of Total 

Total 1500 100 

U,S.A, 1300 85 

New England 1000 70 

Massachusetts 900 60 

Present Advertisers 

There were 14 regular advertisers in addition to the list of Professional 
services during 1966-1967. The revenue from advertising for the year 
closing was $2016,20, 

Conclusion 

It is the committee's opuuon that the number of advertisers can be 
increased substantially by contacting prospective advertisers, pointing out 
that engineers have control of product selection by contractors, 

RECOMMENDATIONS; 

1. Develop a list of prospective advertisers from various trade jour
nals and magazines, 

2. Develop a list of projects being constructed under the direction of 
member engineers. 

3. Prepare a quality booklet or brochure depicting and listing projects 
under control of member engineers which will be reached by the 
Journal. 

4. Send with covering letter on society stationery to the Presldent, 
Vice-President in charge of Marketing, etc., of the various pros
pective advertisers. 

5. Continue the advertising committee and appropriate $2,000forcar
ryi.ng out the above recommendations. This amountis about equal to 
one year's revenue from advertising, but it is the committee's 
oplnion that increased future advertising willmorethancompensate 
the society for this expenditure. 

Richard F. Dutting, 
Chairman 
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REPORT OF THE LIBRARY COMMITTEE 

March 14, 1967 

To the Boston Society of Civil Engineers: 

A meeting of the Library Committee was held in the society rooms on 
November 15, 196 6, to select and prepare a list of books to be purchased 
for this fiscal year. 

The Committee reports the following listofbookshave been purchased 
at a cost of $170.37. 

Economics of Regional Water Quality Management, A,L, Kneese, 1964 
Ecology of Waste Water Treatment, H.A. Hawkes, 1963 
Water Supply and Pollution Control. Clarke & Viessman, 1965 
Ecology and the lndustrialSociety, Goodman, Edwards & Lambert, 1966 
Economics of Air Pollution. H. Wolozin, 1966 
Introduction to Oil Field Water Technology, A.G.Ostroff, 1965 
Field Geology, F.H, Lahee, 1965 
Introduction to Matrix Methods of Structural Analysts. H.C. Martin, 1965 
Wind Effects on Buildings and Structures. Britishlnf.Serv, 1965 
Deterioration, Maintenance and Repair of Structures. S.M. Johnson 
Handbook of Rigging, W.E, Rossvagel 
Formwork for Concrete Structures. R.L. Peurifoy 
Practical Tables for Building Construction. N.Foster 
Dam Geology, R,C.S, Walters 
River Engineering and Water Conservation Works. R.B. Thorn 
The Urban Transportation Problem, Harvard Univ, Press. 

The following books were donated to the Library: 

Handbook of Concrete Culvert Pipe Hydraulics, R.J. Van Epps 
Model Analysis of Plane Structures. Pergamon Press 
Fire Protection Through Modern Building Codes. Amer.Ironru1d Steel 

Inst. 
Light Gage Cold-Formed steel Design, Manal. Amer, Iron and steel Inst. 
Symposium on Fire Resistance of Concrete.Amer.Concrete Inst. 
Guide to Design Criteria For Metal Compression Members. Column 

Research Council 
Matrix Computer Analysis of Structures. Prentice-Hall Inc, 

Joseph Capone, Jr. 
Chairman 
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REPORT OF THE HOSPITALITY COMMITTEE 

February 27, 1967 

To the Boston Society of Civil Engineers: 

The Hospitality Committee submits the following report for the year 
1966-67. 

A total of eight meetings of the society were he Id during the past year. 
Included in this tot.al were the annual dinner, a student night meeting, joint 
meeting with the Fire Prevention Engineers and the American Society of 
Civil Engineers, and five regular meetings of the society. 

Catered dinners were served prior to five of the eight meetings. 

The average attendance of members and guests for all eight meetings 
or dinners (using the larger attendance figure) was 116, as compared to 
last year's average of 134, 

Attendance at regular meetings of the society during the past year was 
116 persons per meeting. This represents a 23 per cent increase in atten
dance over last year. 

SUMMARY OF MEETINGS 

Date Place Meeting 

March 23, 1966 Hotel Vendome 250 

April 141 1966 United Community Services Building 50 

May 11, 1966 New Arcitects Building 110 

May 25, 1966 Society Rooms 89 

O.ctober 191 1966 M.I.T. 200 

November 16, 1966 UnitedCommunityServicesBuilding 75 

Dinner 

250 

27 

105 

200 

37 

January 25, 1967 UnitedCommunity Services Building 60 44 

February 15, 1967 Red Coach Grill 

Respectfully Submitted, 

William H. Parker III, 
Chairman 
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REPORT OF COMMITTEE ON SUBSOILS OF BOSTON 

March 14. 1967 

To the Boston Society of Civil Engineers: 

The Committee held two meetings, on October 26, 1966, and on Feb
ruary 1, 1967. It is actively planning to publish the boring logs that have 
become available since the publicationofBoringDataFrom Greater Boston 
in 1961. These boring logs will be a necessary supplement to the subsur
face geologic maps now being prepared by the Boston office of the U.S. 
Geological Survey, Sometime soon the Committee will submit to the Board 
of Government a formal report outlining the scope and budget for this 
project and requesting formal approval to proceed with the execution of 
the work, 

Respectfully submitted, 

H. P. Aldrich, Jr. 
F. E. Brown 
D. T. Goldberg 
D. Linehan 
R. C. Hirschfeld, Chairman 

REPORT OF THE COMMITTEE ON PROFESSIONAL CONDUCT 

March 14. 1967 

To the Boston Society of Civil Engineers 

The Joint Committee on Professional Conducthasmetfive times during 
the year which has passed since the 1966 annual meeting of the BSCE. Your 
representatives have been John H, Hesion, William L. Hyland and E. 
Sherman Chase, The latter succeeded Emory Ireland as chairman. 

As in previous years the meetings have taken on problems with 
respect to advertising practices, political contributions and the indictments 
of two members of one of the societies represented on the committee. 
Resolution of these problems was not reached, 

The most progressive step made by the committee was a rapproch
ment with Stlte Representative Michael S, Dukakiswhohas offered to work 
with the committee in formulating methods whlch will assure the selection 
on merit of engineering consultants by state agencies, The purpose of Sllch 
methods would be to eliminate the role of political contributions in the 
selection of consultants for state work, 

Respectflllly Sllbrnitted, 

E. Sherman Chase, Chairman 
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REPORT OF JOINT LEGISLATIVE COMMITTEE 

Boston , Mass.1 March 13, 1967 

To the Boston Society of Civil Engineers: 

The following legislative acts of interest to engineers were enacted 
during the 1966 session of the Massachusetts General Court: 

Bill No. 

Sl76 

S543 

S800 

H4055 

H4050 

Subject 

An act directing the Department of 
Public Works that advance planning 
for highway construction shall pro
vide for the protection of water re
sources, fish and wildlife and recrea
tional values. 

An act providing graduation from a 
service academy shall be considered 
as graduation from an engineering 
school for the purpose of registration 
of professional engineers. 

An act requiring certain officials not 
to accept or approve certain plans and 
specifications for the construction, 
reconstruction, enlarge men t or 
alteration of buildings or structures 
unless they bear the seal of a regis
tered architect or a registered pro
fessional engineer. 

An act establishing a Water Pollution 
Control Division in the Department of 
Natural Resources. 

An act providing for an elective de
duction and exemption for industrial 
waste treatment facilities under the 
business and manufacturing corpora
tion excise. 

Chapter 
No. 
470 

76 

238 

685 

701 

A review of billsfiledfor the 1967 session shows the following items of 
interest: 

Bill No. 

H3105 

Subject 

Petition of John O. O'Brien that per
sons passing a grade three civil ser
vice examination for civil engineer 
shall be qualified as a land surveyor, 
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Discharged to 
State 

Administration 



Bill No, 

H750 

H415 

H829 

Hl721 

H2074 

H2259 

H2446 

S2447 

Subject 

Petition of James P. Hunnell that 
Provisions be made for state finan
cial assistance to local or regional 
incinerator projects and for permit
ting application for federal funds . 

Petition of Joseph E. Bnettrel.atlve to 
the reimbursement by the Common
wealth of fifty per cent of the actual 
cost incurred by a city, town, or r e 
gional incinerator district Ior the 
construction of an incinerator, 

Petition of David C, Ahearn that the 
Director of the Water Pollution Con
trol Di vision be authorized ro require 
the immediate construction of water 
pollution abatement facilities. 

Petition of Michael s. Dukakls that 
provisions be made for the protection 
of the public health in respect to the 
construction of nuclear facilities. 

Petition of Francis W. Hatch, Jr., John 
W. Sears and Micha.el S. Dulcakis for 
l egislation to provide thatnoworks or 
system for the disposal ofrefuse shall 
be established unless the plans or de
signs therefor have been approved by 
the department of Public Health. 

Petition of John F. Flaherty relative to 
tbe approval of places for the deposit 
of the res idue from municipal refuse 
dlsposal ineinera.tors . 

Petition of Francis W, Hatch,Jr,,and 
other members of the House and an
other for legislation to provide finan
cial assistance by the Commonwealth 
to regional solid waste disposal dis
tricts, 

Petition of Francis W. Hatch,Jr.,and 
other members of the House and an
other for legislation to authorize the 
formation of regional solid wastes 
disposal districts. 
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Report 

No final 
action 

To House 
Ways &Means 

Feb. 13 

No final 
action 

To House Ways 
&Means on 

Feb. 21 

Next Annual 
Session on 
Feb. 13 

House Bill 2259 
on Feb. 13 

No final 
action 

No final 
action 



Bill No. 

S2448 

S763 

H2661 

S184 

S186 

S824 

H452 

H1129 

Subject 

Petition of Francis W. Hatch,Jr,,and 
other members of the House and an
other that the Department of Public 
Works be authorized to operate facili
ties for the sanitary disposal of solid 
wastes. 

Petition of the Mass. Municipal Engi
neers Assoc. by Frank S. Lagrotteria, 
for legislation to provide that persons 
in charge of certain wot"k for cities 
and towns shall be registeredprofes
sional engineers or registered Land 
surveyot"s. 

Petition of the Consulting Engineers 
Council of New England, Inc,, that pro
visions be made for methods of pay
ment on public consulting services 
performed by architects and engi
neers. 

Petition of Elliot L. Richardson and 
Oliver T. Ames for legislation to ex
tend to authorities the application of 
law pertaining to rules and regulations 
governing the employment of consul
tants. 

Petition of Morton B. Brown for legis
lation to establish a board of regis
tration of professional commwiity 
planners. 

Petition of James A. Kelly, Jr., for 
legislation to amend the statutes regu
lating competitive bidding in the award 
of conb.·acts for public building pro
jects, 

Petition of Francis W. Hatch,Jr.,and 
John R. Buckley and other members 
of the House for legislation to extend 
to public authorities the application of 
certain laws pertaining to statements 
required from consultants. 

Petition of Charles W, Tet"enzio and 
Herbert S, Nollis for legislation to 
provide an executive secretary for the 
Board of Regtstration of Professional 
Engineers and of Land Surveyors. 
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Report 

No final 
action 

No final 
action 

No final 
action 

H. Resolve 
4361 to 

Joint Rules 
on Feb. 8 

No final 
action 

H. Resolve 
4361 to 

Joint Rules 

To House Ways 
&Means on 

March 2 

No final 
action 



Bill No. 

H1131 

B2117 

84005 

Hi766 

H2328 

H3881 

84351 

Subject 

Petition of John P. O'Brien for an in
vestigation by a special commission 
(Including members of the General 
Court) relative to certain practices of 
the Board of Registration of Profes
sional Engine ers and of Land Sur
veyors in the granting of certificates, 

Petition of Fred C. McCiean and David 
N. Vigneault for legislation to require 
prompt de ci si ans by the awarding 
authority, architect or engineer in 
public works contracts, 

Petition of James L. Frimaldi for 
regulating 1he appointment of archi
tects and engineers by the designer 
selection board, 

Petition of Jobn F. Dolan for l egl~ 
lation to authorize a comprehensive 
ten-year program of water resources 
planni~. 

Petition of Jerome A,Segalforestab
lishing a certification board of per
sonnel of water works and waste water 
disposal I.a cm ties. 

Petition of Walter T. Kostanski for 
legislation providing state aid to cities 
and towns for the purpose ofincreas~ 
lng water supplies. 

Order that a special committee be es
tablished to make anlnvestigatlonand 
study of air po 11 u ti on of the atmos
phere and environment of any part of 
the Commonwealth from any source. 

(N.B. All House and Senate bills per
taining to Air Pollution are being sent 
to this Committee for Lts study and 
recommendation). 

Respectfully submitted, 

CharlesA . Parthum 
Ralph M. Soule 

Report 

H. Resolve 
1131 to 

Joint Rules 
on Feb. 6 

H. Resolve 
4361 to 

Joint Rules 
on Feb. 8 

See H. Resolve 
4361 to 

Joint rules 
on Feb. 8 

H. Bill 1766 
to House Ways 

&Means on 
Jan. 24 

H. Bill 2328 
to House Ways 

& Means on 
Jan. 24 

H. Bill 1766 
to House Ways 

&Means on 
Jan. 24 

Ought to be 
adopted 

H. Feb. 1 

James L. Dallas, Chairman 
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REPORT OF THE JOHN R. FREEMAN FUND COWITTEE 

March 14, 196'1 

To the Boston Society of Civil Engineers: 

During the past year the Flrst John R. Freeman Memorial Lecture 
given by Dr, Hwiter Rouse has been published in the Journal. The second 
Jobn R. Freeman Memorial Lecture was given January 25th by P~ofessor 
Hans Gerber of the Federal Institute of Technology in Zurich, Hls subject 
was "European Experience witil the Thermodynamic Method." 

The Freeman Fund Committee has voted to widerwrite the publication 
of this lecture in the Journal and further to provide for extended distribu
tion to libraries and interested workers in the field. 

It ispresentlyplannedtohave a thirdlecture next year and also to offer 
a research fellowship in the spring of 1968. 

Respect:ftllly submitted, 

Thomas Camp 
George R. Rich 
Lee Wolman 
Clyde W. Hubbard 
Leslie J, Hooper, Chairman 

REPORT OF THE RALPH W. HORNE FUND CO:r.MITTEE 

Boston, Mass., March 14, 1967 

To the Boston Society of Civil Engineers: 

Thls is the first annual report of the Ralph W. Horne Fund Committee, 
which was formed ln 1964 when the Society received from Fay, Spofford & 
Thorndike, Inc., a grant of $3,000 .to finance recognition of unpaid public 
service on the part of society members. 

The grantorwas motivated by the c·onviction that engineers giving freely 
of their time in unpaid public service made a unique contribution toward im
proving the public image of the engineering profession, and that recogni ti.on 
should be given individuals who are outstanding in such service. 

The Board of Government has established the basis tor making an
annual award as follows: 

The award, an appropriate certificate, shall be made to the nominee 
designated by the Board as having been · outstanding in unpaid public service 
in municipal, state, or Federal elective or appointive posts; 01· in phil
anthropic activity in the publicinterest, MembersofBSCE only are eligible 
for the award. 

In 1965 the award was presented to Charles O. Baird, Jr. In 1966 the 
award was made to Miles N. Clair. 

George G. Bogren 
Ernest A. Herzog 
William L. Hyland, Chairman 
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REPORT OF THE EXECUTIVE COMMITTEES OF THE 
STRUCTURAL SECTION 

February 20, 1967 

To the Boston Society of Civil Engineers: 

The following meetings were held during the past year: 

March 9, 1966 - Mr. Albert B. Rich, Sr. Assoc. Structural Engineer of 
Metcalf and Eddy, spoke on "Behavior of Buildings in Anchorage, Alaska 
during 1964 Earthquake," The attendance was 28. 

April 14, 1966 - Mr. Edward H, Barker of Syerdrup Parcel and Asso
ciation spoke on "Techniques ofConstructionoiChesapeakeBay Bridge and 
Tunnel Crossing." This was a joint meeting with the main society. The 
attendance was 46. 

May 11, 1966 - Mr. Omar Blodgett , Consulting Engineer of Lincoln 
Electric Co,, spolce on "Wllat the Structural Engineer should know about 
Welding". This was a joint meeting with the main society and the Massa
chusetts Section of the American Society of Civil Engineers. The atten
dance was 126. 

October 13, 1966 - Mr Paul s. Crandall of Crandall Dry Dock Engi.-
- neers spoke on "Timber Design in Water Front Construction." The atten

dance was 25. 

November 7, 1966 - Mr, William A. Henderson, Vice President Uni
versal Engineers, spoke on "History and Development of Bridges". The 
attendance was 21. 

December 14, 1966 - Mr. Mace Bell, Coordinator of Research and 
Development of American Institute of steel Construction, spoke on ''Struc
tural Connections - Their Design and Economics", The attendance was 46. 

January 11, 1967 - Mr. Philip Maslow of Grace Construction Mater
ials spoke on " The use of Epoxy Resins in Concrete", This was a joint 
meeting with tbe Construction Section. 'lbe attendance was 48. 

February 8, 1967 - Dr. Victor F. B. deMello, Visiting Professor- of 
Civil Engineering at M,I. T. andDir-ector ofGeotecnlca S,A. of Brazil, spoke 
on ''Experiences with Founda.tions for high Buildings ln Brazil." At this 
annual meeting of the structural Section the following officers were elected 
for the forthcoming year; Chairman Charles C, Ladd; Vice Chairman, 
Fritz F . Hampe; Clerk Albert B. Rich; Executive Committee, Richard C, 
Jasper, Floyd E. Brown, Howard Simpson. The attendance was 55. 

The total attendance at the eight meetings was 395, averaging 49 per 
meeting. 

Fritz F. Hampe, Clerk 
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REPORT OF THE EXECUTIVE CONMITTEE 
OF THE SANITARY SECTION 

February 23, 1967 

To the Boston Society of Civil Engineers: 

During the preceding year the Executive Committee of the Sanitary 
Section has included: 

Robert L. Meserve, Chairman 
Walter M. Newman, Vice Chairman 
Charles A. Parthum, Clerk 
Alllson C. Hayes, Executive Committee 
David C. Duncan, Executive Committee 
Leland F. Carter, Executive Committee 

Annual Meeting March 2, 1966 

Following the election of officers, Mr. Robert C. Marini, _of Camp, 
Dresser & McKee, presented an illustrated paper entitled "Water Supply 
Problems in East Pakistan". Meeting attendance was approximately 40. 

Annual Outing June 1, 1966 

The outing was held as a joint meeting with the Boston Society of Civil 
Engineers and included a tour of the Carling Brewing Company, Route 9, 
Natick, Massachusetts. 

At the dinner meeting, Mr. Don Davidson, Quality Control Manager of 
Carling Brewery, gave an interesting and detailed talk on the bear and ale
making processes. 

51 members and guests attended the meeting. 

Meeting October ·5, 1966 

Dr. Alvin s. Goodman, Associate Professor of Civil Engineering at 
Northeastern University presented a paper entitled "Mathematical Model 
For Water Pollution Control Studies". 52 members and guests attended. 

Meeting December 7, 1966 

This meeting was cancelled because it conflicted with a testimonial 
dinner for the retiring Chief Engineer of the Sanitary Engineering Division 
of the State Department of Public Health. The scheduled speaker tor the 
evening was also unable to be present, 

The Executive Committee met three times during the year. 

Respectfully, 

Charles A. Parthum, Clerk 
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REPORT OF THE EXECUTIVE COMMITTEE 
OF HYDRAULICS SECTION 

February 29, 1967 

To the Boston Society of Civil Engineers: 

'lbe following meetings of the Hydraulics Section were held during the 
p:u1t year: 

May 4, 1966 - Dr. Ronald T.McLaugblin,Assoclate Professor of Civil 
Engineering at Mass. Inst. of Technology, spolce on the "Sensitivity Analysts 
in the Design of Pipe Networks". Attendance 2'1. 

November 2, 1966 - Mr. Peter A. Larsen, Assistant Professor of Civil 
Engineering at Worcester Polytechriic Institute, spoke on "Head Losses 
Caused by an Ice Cover in Open Channels", illustrated with slides. Atten
dance 16. 

January 25, 196'7 - The Annual Meeting was held jointly with the main 
society in ~e Adams Room, United Community Services Building, 14 
Somerset Street, Boston, Mass. President Jobn M.Biggs,presided. 

Chairman Nicholas Lally of the Hydraulics Section presented the re
port of the Nominating Committee of the Hydraulics .Section, consisting of 
Messrs. Rlcbard F. Dutting, Chairman, Lawrence C. Neale and Keistutls 
P. Devenls, with the following slate of officers for the coming year 196'1-
1968, who were subsequently elected by unanimous voice vote: 

Chairman Allan Grieve, Jr. 
Vice Chairman Athanasios A, Vulgarop.1los 
Clerk Ronald T. McLaughlin 
Executive Committee Stephen E. Dore, Jr. 

Albert G. Ferron 
Jerome Degen 

President Biggs called on Past-President Leslie J. Hooper to introduce 
the speaker, Professor Hans Gerber, of the Swiss Federal Institute of Tech
nology who gave the second John R. Freeman Memorial Lecture on the 
"European Experlence with the Thermodynamic Method", illustrated with 
slides. Professor Gerber was presented with an honorarium and a certi
ficate on behalf of the John R. Freeman Fund Committee. 

Attendance at dinner 44. Total attendance 60. 

Respectfully submitted, 

Athanasios A. Vulgaropulos, Clerk 
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REPORT OF EXECUTIVE COMMITTEE 
OF TRANSPORTATION SECTION 

To the Boston a>ciety of Civil Engineers: 

March 1, 1967 

The Transportation Section of the BSCE held the following meetings 
during the past year: 

April 27, 1966 - Maj or General Rush B. Lincoln, Jr., General Manager 
of the Massachusetts Ba.y TransitAuthority,presentedanillustrated talk on 
"System Management for Engineering Diciplines Involved in Expansion of a 
Mass. Transportation System." Attendance - 65. 

October 26, 1966 - Mr. AianS.Boyd, Under Secretary for Transporta
tion from Washington,D.C.,described "The Role of the Federal Govemment 
in Transportation". Prof. C. L. Miller of M.I.T. moderated the discussion 
period. Atwndance - 75. 

November 22, 1966 - Colonel RemiO.Reiner,Division of Engineering, 
Corps of Engineers, presented an illustrated talk entitled "Construction for 
Space Age". 

January 18, 1967 - Mr. James D. Fitzgerald, Director of New Construc
tion of the MBTA, spolce on "The Employment of New Techniques on MBTA 
Construction Projects; Mr. George Way, Director of Planning, Massachu
setts Department of Public Works, spoke on "The Role of tbe Department 
of Public Works in Planning of Transportation Projects; and Mr. Jobn R. 
Davis, Deputy Chief Engineer, Massachusetts Port Authority, spoke on the 
subject "Logan International Airport". Attendance - 70. 

February 21, 1967-Mr.HowardWhttmore,Jr.,Commissioner, Metro
politan District Commission, spoke on the subject "The Metropolitan Dis
trict Commission's Part in Transportation••• Attendance - 30. 

During the past year there bave been two meetings of the Executive 
Committee. 

Respectfully submitted, 

Robert J. Kiley, Clerk 
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REPORT OF THE EXECUTIVE COMMITTEE 
OF CONSTRUCTION SECTION 

March 13, 1967 

To the Boston Society of Civil Engineers: 

The Construction Section held twojointmeetings durlng 1966. The first 
was held with the main society and the second was beld with the Structural 
Section. 

May 25, 1966 - Mr. Richard Halloran of the Perini Corporation de
scribed "Heavy Construction Estimating", using a descriptive system di
vided lnto six major categories;. 

l. Construction Management 
2. Joint Ventures and Partners 
3. General Classification of Project Costs 
4. Project Accounting, Cost Accounting !nd Costs Feedback 
5, Bidding a Project 
6. Estimating Engineers Specializatlons. 

Attendance - 89 • . 

January 11, 1967 - Mr. Phillip Maslow Grace Construction Materials 
Division of w. R, Grace & Co. lectures on the "Use of Expoxy Resin in 
Concrete". · 

Attendance 48. 

Arthur Mosher, Clerk 
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CONTROL 
COST, DESIGN AND SAFETY DURING CONSTRUCTION 

Terra metrics 
Instrumentation gives you 

precise measurements, enabling 
your support and structural 

designs to be based on 
known load conditions, not 

compromise or assumption ! 
Terrametrics' in situ 

determination of rock and 
soil characteristics meal1S 

new cost reductions, new design 
improvements, and new safety 

stanllards for your 
construction job! 

sfo~a no,emut cll1t'l create ·1.1a ,'5 itt CflftJfrtc• 
\ion. Efte..iivt 1>revt11litte !rteps t.111 bet11k-.n when 
these slop: cori\li\ions ;;1 re mors precls..ly undar
sto~, Proper \JM ~1 Tarn,mclrlc:,NIP6X., 6or1hole 
ll,/lld011ete:r. 1:Jt4/0f f«I Wattr Pres$11rt C'.etl~ 
wil_gj¥<1'1ctopnee,d,l,,o"i<uo-..,Ydt, 
fine the m.1enit11!1e i>fthep~IKfflland desipi plf)plf 

control ,nusures. Tl'iese inmumentetic,11 t•cll
niQi.1111 altQ will alltlVi' 1 c.<111tlt111irig sludy ot lh 
etftt.'tlYtc11H of tt1e comctl\'I proc.cdures i-. ~l)n. 
m>lqtlot-. 

lor co11bofltcf ~ristrud io11 j (Cr rately anatyz• 
the ,m,ct dCGiit'I p:uamfttrs ar all tnu ot 
under~rovnd op,enin1?i TuremB1rics Multlp,11 
-Pcsiti t11 Borehole Exlel'ISOMeter (1/'JPBXJ and 
T ffmnwics: Load Calls. ~PLC) proiluet accu· 

ra1, ...... ,_"'"'·~"""'-~•b. 
floon af tu"ncJs,.~lope~pr!!cis? inlormitfon 
WI\Ollrnll'le in situ.$1rtS:SICI. 

1111! mQ'W#...Nlt is: I~ Oftlly sgce method ot 
determlnlnlt 1t )'IJUr emba11~menf is p1operty 
camp.,c.tcd, , 1211:Jle, and will Ptrtonn witbotrt 
HC!ISsiV4) (li,formilti°:On. TbtOqiljih ~ of Ter• 
" metric, uo,e-aote- Otl1ech»w!e.tur, Soil Prtt· 
sareCtfts,.f'afe Walif P~l>-lls.,ilaa• 
bf;ri.atroa, cfo..fn~ in soil ttb ~r 4:111\ bot Im, 
,111dlately know11 ar,d deslan c:hi,n.gfs can be 
m.:idc wlth~'lt ddi r. 

FODNDATRIN EXCAVATIONS-Um poct• 
e<lrock--...U4Jlj>l....,Oll,OJ.,...,_ 
<(1dj-.lovldoiWM<o.,..,ffl"'!uolOsllor· 
ineor 1111k11own amdilions, can lmea m-ajo, efrect 
on vou, struct11re- or thou, 1103rb)', T~rrtrnllrics. 
im;tr11m1ntatlon technlqlltl can actt1ralely moas-
1.J'e re"b01.1nd or ather rnowm111h and dd t<l dis• 
~,svull no.DOI .wfldlmr'"1-
gf tia'tMion ar ~flnrd1C1n. T1ml!ldrics Boct
hale Defteetomd.cr1 Port: Wat, , P,eu re ~ lh ,nd 
lh~ n~N GGiocel Pussur~ Metu (Syslc:m M1n11d) 
ii(~ U(lOMmurt-dQ1 for ttie,e mw,uremenls. 

W hatever vnur n• lki.s lar in sihi determlneUgn 
of rock and :sOil ctlar1ctedso"c1, Terramdrlcs hfJh· 
tJ~iedtr1ini,cstrriceandiG$ltumthtsa1e 
Juilabtf: •1Jtr11D'fl:siOl1caslfutblr t,ptrafo!I. 
f 0< full detail 9, w,~ orphcint len~111t1:rica t.:l.,)'I 
We·,_ielcame spe.::ial p1t,blt ms! T~y m11ke us think 
-tht- rtl"Jltl are amatir11. 

TERRAMETRICS 



At>VDTISUCltNTS 

WEST END IRON WORKS 
CAMBRIDGE, MASSACHUSETIS 

STRUCTURAL STEEL 
FOR 

BRIDGES AND BUILDINGS 

\ FRANKi l 
IWia•®M,IMii@M+ 

PRII.IIJIU! INJEC1'l 0 FO!;:\T1NG& 

FRANKi FOUNDATION COMPANY 
916 STATLC::R O '"l>IC £ B Utl..DI NC • BOSTON. MASSACHUSt.T"TS 02~16 • Pt-tONE f 6 17J Ai6•-4360 

railroads' standard 
BUMPING POSTS 
All-Stee~ 
Unlvmaal Ht. 
lli:i: Types 

DERAILS 
SllcllDC 
Hinge 
Pomble 

I ?,u:,e, l•a.tbneu~ r i.D.&:•'blnd:ar ca.ta.Lo,' or 

::a~~d !:0:~~:fea~~!:d(tn•e~~~i~ 'o::r~:,~ 
• uppleft'leot etleH$), WrlWI on l~Uetheld, 

S~<-i<JUsts sinrt J90J i,i Jide ,rack st rur-iry 

Hayes Track Appliance Co. 
----IICHMOND, INL'IANA .,,,, ___ _. 

This pinhead 
has a message for you 

~ 
You can't read it but 

MAKEPEACE'S reproduction cameras can. 
It says: 

"For REPRODUCTIONS 
large or small 

MAKEPEACE makes them all 
in New England's 

most modern reproduction plant. " 

• Blueprints • Photostats • 105mm 
• Washoffs • Photacts • White prints 

For pick-up call (617) 267-2700 

Write or phone today for Catalog F 

B.L. MAKEPEACE INC. 
1266 BOYLS TON ST, BOSTON, MASS 0 2215 

Please mention the Journal when wrilin.it to Advertisers 



ADVERTISEM.El!ITS 

SALES and REPAIRS 
Theodolites• Transits· Levels· Rods 

Tapes· Rules• Measuring Wheels 

PRODUCTS OF All LEADING MANUFACTURERS ' MODERN REPAIR DEPARTMENT 
KERN GEODIMETER DIETZGEN : Complete facilities for repair and Colli-
BUFF DAVID WHITE GURLEY • mation of almost any type of Engineers' 
BERGER PATH WATTS : and Builders' instrument. 
CURTA SOK KISHA LENKER 
ROLATAPE KUKER-RANKEN LUFKIN (® Tel. 617-864-4840 

RENTALS OF LATE MODEL CARL HEINRICH COMPANY 
TRANSITS and LEVELS 711 Concord Ave.• Cambridge, Mass. 02138 

,!: 
New England 482--7711 
LITHOGRAPH 
Company, Inc. 

OFFSET PRINTING nlus 
Cold Type Composition 

Itek and Multilith Service 
MICR Check Imprinting 

Letterpress Printing 
Complete Bindery 

DAY and NIGHT 

Here print in ll ca 11 serve you better 
~27 MllCHlR '$'TRHT. BOSTON, MASSA.CHUSHTS 

Please mention the Journal when writing to Advertisel'!l 









,,,dwin B, Cobb 

Max D. Sorata 
Parrell A. Root 
H,ny IL. Feldan>n 
(Term expues Marcli, 1968\ 

Harl P. Aldrich, Jr. 
Rob~l"t ;r. Culver 
Charles O. Balld~ Jr. 

Ronald E, Bucknam 
Walter M. Newm,n 
C!ial'les C. Ladd 

George W. Hauk!nson 

Conrad Fagone. 

EdwaNl c, Ke: ane 

Ge.or-ge Mt Reece 

Etn~st I., s pencer 

Lawrence C. Ne;de 

Ernest A. Hanog 

Robert J. Ha.nsen 

Rev. Dame! Lindtan 
Tames F. Holey 

Charle, C. Ladd 
W.i.J:1:el' M. Newmau 

Frank J, Heger 

H,n-y L. Kinsel 

D011.W E. Schwinn 

Charle, A. Parth>un 

William L, Hyl>nd 

Richard F. Battles 

Thomas R,. C~p 
Ge oego R. Rich 

George G. Jlogreo. 

Cha.des o. Ba.hd, Tr. 

NOMJl>IATING CCMMIT'ITE 
George G. B0gre11 

PROGRAM 
Hany.L. Ki~el, Ch.airrn;..n 

Rontld E, !,ucl<u•m 
·wa.Ittr M. NeWJn:m. 
Charles C. Ladd 

PUB LI CA T!ON 
Simon K1.rshen1 Chairman. 

AllQll Grieve, Jr. 
Willi•m E. Wtky 
Chu!eo Y. Hitchcoek, Jr. 

l!BRARY 

Miles N. Clairj Chairman 
Josep, CaFQlle 

!-lOSl'ITAUTY 
William H, Parker, 3rd. Cb:tirman 

Thomas Tsotsi 

DESMOND FITSGERALD AND HERSCHEL AWARD 
Edwin B. Cobb, Chairman 

SANITARY SECTION AWARD 
Rebert L. Mese:rve-~ Chairman. 

STRUCTUR/1.l. SECTION A WARD 
John M, Biggs, Cbairw;.1.ll 

HYDRAIIUCS SECTION A WARD 
Allen J, Butdc>in, Chairman 

TRANSPORTATION SECTION AWARD 
Ale:<.andel' J. Bone, Chaitntan 

CONSTRUCTION SECTION AWARD 
Herman c. Proti:e, Ch:ainnan 

SUBSOILS OF BOSTON 
Ronald C, Hirschfeld, Cbau-mau 

MEM!IERSHlP CENTRAL COMMITTEE 
Jam•• P. /u'<:l,,.cald, Chaim1an 

Allan Gti.P-ve, li-. 
William I!. Wiley 

Aut>ITING COMMITTEE 

!NVESTMElIT COMMITTEE 
Paul A .. Du:nkerle:y, Chair:m an 

ADVERTISING COMMITTEE 
Rona.Id E. Bucknam, Cho.ira>a11 

Walur M, Newman 
JOINT IEGISLATIVE COMMIT'I'EE 

James .t... D.all~s:, Chs.itnta.n 

COMMITTllE ON PROJ?ESSIONAL CONDUCT 
E. She:tman. Cliase, Cha..trman 

Fra.ncis S. H.1.1Vey 

PUBLIC RELATIONS COMMITTF.E 
John T. Quinn, lr ... Cfulirman 

JOHN R. FREEMAN FUND COMMITTl!E 
l.elllle J. H00p<r, Chauman 

l\AlPH W, HORNE FUND COMMITTEE 
William L, Hyland, Chairman 

QUARTERS COMMm'EE 

Paul A. DUDke.J.ey 

I o!m F. Flaherty 
Robert L. M cserve. 
Robert L. Full"' 
l.ee M.G, Wolman 
(T o,m oxpues March, 19li9 l 

Allan C:ti.11::ve, Tr. 
Willi 1UU E. 'Wiley 
Clla:r le, H, Flavin 

Charles H. Flavin 

Myle I. Holley, Jr. 

Robert F. Da ylor 

Saal Namyet 

David A. Duncan 

Robert L. Ful!H 

Ro=ld T. McLaughlin 

Edvrud C. Kean~ 

Frallk J. Heger 

Don.aid T. Goldberg 
Rich:u:d F. Battle.! 

Charles H. Fla v!n 

Llewellyn T. Schofield 

Ha,l P. Aldrich, Jr. 

Ra.lji, M. Soule 

Arthur Q,,aglieri 

Clyde W. Hubbard 
let. M.G .. Wolman 

MilcsN.Clalr 

Had P. Aldrich, Jt. 



'IHE ACXER DRILL COMPANY acker 
KNOWN ROUND 1HE WORLD! 

Mantlactura a complete qu:,/.tiy line of drilling equipment such u: soj 
sampling Tooa, Rot:tty Earlh Augers, Diamoad COl'e Drills, Dla.mao.d Bf 
G Ca-e BOlrels, Drilling Acc•ssories and Suppllas, 

ACKER son. SAMPLE KIT 

Unequ2.lcJ collection cl, tools far recovering ~amples 

from .,.-actically any mater:i•ls except rock. Hand ca:ry
ing case ls included, Write for bulletin No, 26. 

ACKER MOTORIZED CATI-iEAD 

Alun1inu,u tripod ucrricl< with sheave.and powerful 
4-c ycle ca the ad hoist. An id ea! c ombi.nati.on for: Soil 

sampling, Driving casting, Wat.£.~ w~Il wcrk, Preliminary 
smvey, Staodard penetnlicm 1.eStS and a_ny lifting oper

atioas up to S00 lbs. Write far Bulletin No, 20. 

ACKER HILlJ!lll Y CORE DRILL 

The Hillbilly is a tried uMI P'OVeo c<rc driU with w,

limited vcnalility to pcrfam a hort af. jobs, Acker ccu 

drills are av,iilable in a vsriety of modelt to meet your 

particulu need, Write for Bulletin No. 29, 

ACK.ER DRILL COMPANY, INC. 
P. o. Box 830 

Scranton, Pennsylvania, 18501 

ACKER VANE SHEAR 

The vane sb~ar is available In • kit or tcrque head al 
,.,nibly fer obtaining accurate in-place shear values I 
cohesive soils on the spot, Write far Bulletin No. 7001 

AOCER DENISON CORE SAMPLER 

(Patent No, 2403,002) Acker Denison Soil Sample Baij 
obtains un<listurbed .qualiry cord £tom rat~ earth>, cei 
am.le clays, so.k but: difficult fcrm,.t:iam. Acxapted ht 
mining and so1b engineer.; around the wald. F<ir det~ 
write f~ Bulletin No, 1100, 

ACKER All PURPOSE AUGER 

Thu v ... alile a.11ger ls c;a,pa.blc of handling soil sampl# 

mineral p-oepecting and ea.rd> augerlllg to 100 ft. De~ 
MOtmt:i on flLt bed carrier. Ea.sy to operate. Write fa 

free Bulletin No. 40, 

FREI! 

Acker ha.s a vaULble £tee Qf charge a com piece series a! 
illusaated bull~tizio ••• write ,,. on your nee&. 




