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TRANSPORTATION 

THE DEVELOPMENT OF MINIMAL DESIGN FUNCTIONS 

Presidential Address by Ernest A. Herzog 

(Presented at Annual Meeting of the 
Boston Society of Civil Engineers, March 22, 1972) 

Transportation is a function, the act of moving goods not capable of 
self-movement and people not capable of moving as well or as fast as they desire .. 

Transportation's requirements, solutions, emergencies and crises are 
cyclical, have occurred before and will continue to occur. It is that function, not 
directly biological, which supports our lives more than any other function 
performed by us or for us. 

The early tribes transported themselves and goods by their own and animal 
muscles in search of food. The agricultural societies transported product to trade 
for equipment and material or stock. 

Transportation was always accommodated by the development of paths, 
marked routes, way stations, harbors, piers and lights for the trickle of men, 
animals, boats and barges that existed as transportation. Every civilization, 
country, region or county of low population density, with no industrial or 
commercial make-up, existed comfortably under this design. 

As population concentrations developed, because of the efficiency of 
certain ports or crossroads, ORDER and ORGANIZATION became a require
ment. The requirement became obvious because of chaos. Hoards of animals, 
men and carts pushing, shoving, shouting, destroying each other's product, pride 
and sometimes lives was an obvious problem that had to be solved. 

Elements of the problem were broken down and solved individually. The 
social problems ofhousing, feeding, vending and marketing were basically solved 
by providing lines of movement and direction. Streets, roads, and docking 
facilities were laid out, built and explained as the first steps in organizing 
transportation. Secondary transportation problems developed with population 
concentration. The ability to carry water to the population, to carry 
contaminated water and surface water away from the population added to the 
ingredients of the overall transportation requirement, created a crisis and was 
solved. 

The industrial revolution did not really change the problem, but it did 
make it more sophisticated. People and goods had to be moved in larger 
quantities and faster than could be accommodated by natural means. The 
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solutions were also more sophisticated. Steam powered ships and trains, and 
construction equipment made the moving of people, the extension of housing 
and utility facilities highly efficient. The number of pounds of people or goods 
moved per square foot of space per horsepower was quite high in the large cities 
at the twilight of the industrial revolution around 1910. 

Because the physical ability to move efficiently brings a sense of freedom 
and well-being, the period 1870 to 1915 is often referred to as GOLDEN. 

· With the advent of the technological revolution, in the Twenties and 
probably approaching a phase change in 2000, we have once again witnessed the 
growth of CHAOS. 

The innate intellectual curiosity of man has led him - as always - to 
pursue the unknown. His present knowledge and tools. have allowed him to 
discover, make use of, and build at a rate we have never before confronted. The 
products of this endeavor are always for the benefit or betterment of man's 
existence. 

The by-products are not. The most intolerable by-product, normally, is 
frustration. We are back to pushing and shoving, destroying each other's 
livelihood and lives. 

The required rate of change of our position, our effort,. our housing, our 
education and our recreation has been .increased by our specialization, 
interdependency, communication, information, wants and desires. The desire of 
mobility is of one revolution, and our mobility is of another. 

A time lag has become apparent but the definition has not yet been 
attempted. The time lag is one created by the inability of the governments to 
communicate, or understand the warnings and proposals of the technological 
community. 

The government is defined as that group equipped with and given the 
authority to make policy decisions. Technology is that element which explores, 
discovers and builds. The two are divergent. The policy maker has a formulated 
approach to policy, is conservative and dependent on statistical proof of past 
performance. He understands human weakness, the requirement of public 
relations and is more often than not a good administrator, if one considers the 
infinite number of problems a populace creates and demands of him to solve 
now. 

The technologist on the other hand is of a far more radical and freer 
intellect, capable of and dependent on, working in those areas of no previous 
statistical history. 

The attention span of the politician is far too short, his intellect far too 
formalized, his time too devoted to the present, to cope with a developing gap 
between private and public technology. 
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The governments establish technical agencies but as secondary tools. It is 
hard to find a technical agency which has, as its head, a capable technologist 
with full authority to make policy or counter a private trend. 

The highway system being completed in 1972 was proposed in 1939. The 
recently inaugurated water shed studies, and water protection inventory build-up 
was a standard engineering school exercise of the Forties. The plea for balanced 
transportation was repeated in technical publications throughout the world 
during the Fifties. Warnings about pollution, noise and air corridor overloads 
have also been published for the last twenty years. Neglecting the proddings of 
the governmental technical tools the policy makers have always moved too late, 
have activated the studies prepared for an earlier decade or have turned to the 
public for a specialized solution - apparently not recognizing that the depth of 
the social problems and frustrations grow with man's inability to move in search 
of work, housing, education and recreation. 

Without a proper understanding of the depth of the problems, the 
methods available to solve them, the scope or even the rudimentary definitions, 
policy makers are scattering efforts, plugging· leaks, attempting to by-pass 
development stages, ignoring some components of transportation, halting the 
development of others and in general are reacting in panic, resorting to 
propaganda and selling partial solutions which only compound the problem. 

One way to view the existing conditions in transportation is from the 
point of total use; the movement of all people, goods and utilities. Clearly this 
leads to a declaration of physical scope, international, national, corridor, 
intercity, commuter and intracity. 

This paper is concerned only with the physical aspects of the problem, 
that is to say, definitions, impacts, functions, procedures, location, equipment, 
costs, time requirements and scheduling. 

The problem is horrendous! The time and costs requirements exceed any 
effort previously undertaken. The challenge alone is worth the effort; the 
rewards should include a higher degree of physical freedom, flow of goods, and 
personal comfort than any of those ever-glowingly promised by the propaganda 
machines of the symbolic Madison Avenue or a peoples' republic. 

Because we have allowed one problem to merge with subsequent problems 
we are faced with the requirement to simultaneously attack every facet of 
movement. It is necessary to look at total populations, geographical sizes, 
densities, physical shape and the physical interdependence between and of our 
population centers. A centerof 1,000,000 population has an obviously different 
requirement than one of 50,000 regardless of density or orientation. 

Concentrations of traveling population is not completely represented by a 
density figure. Variables of importance are the physical area which effects the 
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time and length of travel. The proximity to a second or third population center, 
which influences the direction of traffic flow. The land use, residential, 
commercial and industrial concentrations determine peaking times and transit 
catchment areas. The physical shape can determine sequence; coastal cities are 
excluded from total radial development. Life expectancy of industry, residential 
area integrity, recreational facilities all contribute variables of a PROBABLE 
influence nature but for the most part have not played an important role in 
transportation planning in the past. 

The population densities of most of the world's major cities vary from 
5,000 per square mile to 30,000 per square mile. The areas vary from 30 square 
miles to 500 square miles. The day and nighttime populations of specific areas 
within the cities vary; due to a reshuffling of people; and this reshuffling 
represents the transit requirements of the city, and will hereunder be referred to 
INTRACITY - transportation. 

INTRACITY TRANSPORTATION is the oldest crisis, and for this reason 
represents the prime producer of our frustrations. 

We will first have to state the problems as they exist within the scope of 
population size and within a set of definitions. 

The user of transportation who follows a reproducible pattern in direction 
and time for the purpose of going from his residence to his place of work we will 
define as a commuter. Strangely enough a commuter's definition is not confined 
by distance only, but by the energy he is willing to expend. It is a fact thatto 
most people traveling more than one hour, as a commuter, is beyond the 
accepted standard of convenience. Time not distance is a basic factor in a 
commuter formula. A four-mile walk, 28-mile train ride, 180-mile flight are 
possible commuter distances. There are then two commuting definitions: intra
and extra-city commuting. 

It becomes obvious that any intracity transit form has to provide for the 
reshuffling of the day and night population within its physical limits. This 
intracity system is a prime system. Depending on city size it can be made up of 
rapid transit trunk lines plus sub-rapid transit feeder systems. The trunk lines 
may also be fed· by long distance suburb-to-urb express systems that in turn are 
supported by residential feeder systems. To incorporate order to this mush
rooming reasoning, it is necessary then to start with a unit and expand. 

Let us assume that the unit city requiring transit is a unit of 50,000 people 
and having an area of 16 square miles. The city is isolated, has no suburbs, but 
with a financial and commercial area at its core, an industrial perimeter, and an 
agricultural area surrounding it. 

There will be a transit requirement for commercial business workers and 
city administration workers in one direction and industrial workers in another. 
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Children will have to go to school, and shoppers, messengers, service people and 
visitors will move into and ab.out the core during the day. If we assume 
maximums as design conditions we . would have the following require
ments: 7,000 industrial workers,. 5,500 core workers, 7,000 shoppers and 
visitors, 10,000 school children, and 15,000 trucks, service calls and deliveries. If 
the time allotment is one hour and if the city is an ideal square or circle, and if 
no one walked, the entire transportation requirement for maximum conditions 
would require 80 buses on 16 bus routes, using one square mile of the city's 
area. The maximum walk required by any rider would be less than 5 minutes. If 
schools were placed strategically the bus requirement would be reduced to 40. 
The above assumptions require no automobiles, indicates an ideal mix of origin 
and destination, and reflect the importance of the rudiments of applied land use 
planning. 

Other elements in the transportation planning are the flow of water into 
the city, the flow of sewage and trash out, the flow of visitors and goods into the 
city, and the flow of raw material and manufactured items into and out of the 
industrial area; and finally the communication, power transmission and 
distribution systems. It is easily seen that the half-cities (port cities) have longer 
routes, and additional transport facilities have to be accommodated. 

The society of this ideal physical setup will have automobiles and will 
want to travel to other cities so that the direct routes will have to exist between 
cities and will have to be accommodated by the core. For the buses, the service 
vehicles, the visitors and the pedestrians, only 25 percent of the area of the city 
will be required for roads, streets and sidewalks - an area of 4 square miles. 

If we increase the population density from 3100 to 12400 (New York's 
density is 24,000) what happens? The industrial band will increase in depth and 
area. The housing will change in character. The bus routes will become extended 
and at 200,000 population under ideal planning condition, with six or seven 
buses per mile on every bus route, the bus as a transit system begins to break 
down as a reliable convenience. Frustrations produced by longer waits, delays, 
longer trips, and crowded housing triggers a move to housing beyond the 
industrial belt. Because transportation now has to be done by automobile, the 
new housing, related services and commercial establishments are build first along 
the existing intercity roads and l.ater generate their own feeder road system. The 
automobile now takes over a transit function for a significant part of the 
population. Convenience dictates the choice of vehicle. The degree of frustration 
dictates the definition of convenience. 

If the automobile driver were severely restricted by space or cost, when he 
attempted to park, he would revert to the more convenient transit system. If the 
automobile driver . traveled at 9 miles an hour, paid $4.00 to park and 
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understood the physical danger he was in during the 3/4 hour trip to his 
suburban home, and if an alternate existed providing reliability, twenty-four 
hours a day, he would not use his car as a transit vehicle. 

If however, highways are provided, conduits into the heart of cities, which 
increase the delusion of convenience and mobility, the use of the most flexible, 
inefficient and expensive vehicle for transit, the automobile, will be encouraged. 
Is the automobile inefficient? As a high density intracity transit system it is 
idiotic. As a mainline commuter system it is inefficient. As a low-density 
suburban civilian system it is possible. As a family holiday intercity or inters 
region conveyance it is wonderful. 

The history of our present crisis is practically the history of our affluence 
and our car. Some would like to equate our problem to affluence, but this is 
nonsense. The problem is a misapplication of two good tools, the automobile 
and public relations. Most cities grew from a basic plan somewhat as described 
above. Growth developed beyond the industrial belts and incorporated them, a 
secondary industrial belt grew beyond that. Increase in density, and the merging 
of population centers are characteristic of the east coast of the United States. 

Public monies were never applied to planning, were diverted to indiscrim
inate construction of housing, and were applied to a massive attempt to 
accommodate the automobile, always with the promise that new roads would 
bring relief. Conversely the maintenance, rehabilitation, protection and dtwelop
ment of the existing transit systems was neglected. 

The newer population centers of the west coast, saddled with no existing 
transit systems, were designed for the automobile, with a glistening under
standing of human weakness. A living and working sprawl followed the roads. 

· For different reasons we now have two corridors of population concen
tration, San Francisco to Los Angeles and Boston to Washington. Within the 
boundaries of these corridors exist all the problems of transportation and all the 
related frustrations. Less prominent but developing are other corridor sprawls, 
Chicago-Detroit, Detroit-Cincinnati, Atlanta-Birmingham - future problems. 

There is now, a requirement to apply our massive technological capabilities 
to the crises areas. Is a solution possible? How long will it take? How much 
money will be expended? 

There is no doubt we can solve the problem. It will take at least five years 
to complete. We will expend 70 billion dollars. To tiptoe into the problem, to 
search for a maybe compromise, to assume that another study committee will 
somehow allow the driving commuter to make better time getting to his 
destination is but to continue the process that we have followed. 

The solution is relatively easy once a scope of procedure is adopted. The 
scope should include objectives, time schedule, monies, for transit construction 



DEVELOPMENT OF MINIMAL DESIGN FUNCTIONS 51 

now for the entire problem. The scope should also include planning for new 
areas of transit problems making an appearance within our country. The scope 
should further include planning provisions for an increase in global interdepen
dencies and the accommodation of a product of the interdependencies - a rapid 
rate change in global travel and exchange of commodities and manufactured 
goods. The fact that all things have a life expectancy and will have to be updated 
and replaced, precludes the thinking that what we do will be for once and for 
ever. The technological evolution will call for vehicle changes every twenty 
years. 

The procedural requirements then are to provide: intracity transportation 
systems for all cities by classes of population and density, suburban-urban 
transportation, intercity transportation, and feeder systems. 

The requirements for all these systems are clear, arid are in effect 
axioms: 1. Reliability - continuous operation, 2. Frequency - convenience, 3. 
Accessibility, 4. Non-competing integration. 

The choice of system is easily defined by the logic of arithmetic. If an 
important direction of travel must accommodate more than 5,000 people per 
hour for any hour; the automobile must be abandoned as a possible solution. If 
the same route has to accommodate more than 1 S ,000 people per hour the bus 
must be abandoned as a solution. In short above 15,000 passenger volume per 
hour requirement it is necessary to consider only guided vehicles. 

The often presented but negl_ected physical requirements are rather 
spectacular for each category. For 50,000 passengers per hour in each direction 
the requirements are: 30-ten foot lanes in each direction and 1,000 cars per lane 
per hour, land use is 600 feet of road, 4-13 foot lanes in each direction and 180 
buses per lane per hour, land use is 104 feet of road. A precision spacing of 
20-second headway is used in the bus calculation. Subway, rail or guided vehicle 
trains would require thirty, eight-car trains on one guideway each direction. Rail 
land use 30 feet. 1 

The comparison must lead one to conclude that there is no alternative 
system to guided vehicle trains for the traffic volumes we are required to 
accommodate now. This of course does not eliminate the automobile. It can 
play a vital part in a complete transit system. 

If we build on 50,000 population units with densities increasing from 
3,000 to 30,000, we can establish a quick transit selection index which would be 
useful as a capital expenditure estimating tool. The unit can be applied as an 
isolated city, part or parts of a suburban area, a multiple of an urban unit, or the 
characteristic central business district, CBD. The transit selection index should 

1 "Les Transport Urbains" - Langevin 
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be in a form applicable to a variety of conditions and capable of being adjusted 
by the obvious modification of shape and time. 

We have adequate arithmetic tools in the form of statistics to examine a 
transit corridor first. We can examine each isolated metropolitan region, each 
suburban area, each city, and each central business district within the total 
corridor length, make simple assumptions, develop definitions and applicable 
equations, and determine transit requirements and then the expected costs. A 
second set of selection requirements are land use acceptabilities, social benefits, 
and expected variables that will modify the selection over a period of time. The 
third set of selection requirements are of a purely practical nature and are 
related to existing technology, and the adaptability of present technology to the 
expected next phase. 

For purposes of defining the problem scope, let us define a corridor as a 
series of closely interdependent populations centers, such that the popular 
desires require physical linking of transit facilities, a loss or merging of region or 
even sectional definition, no clear cut, one directional catchment area. This 
merging of population centers through suburbs and road growth has been 
referred to as coagulated sprawl or a megopolis and is indeed in existence. 

It is possible to plot the densities as contours from Boston to Washington, 
D.C., and they, through an interpolation, can provide us with the insight to our 
problem, its scope and cost. The· requirement to connect these centers by a 
transportation means is obvious. How they should be connected is not so 
obvious. The connection however is intercity and establishes a definition. 

Railroads, airlines and recently highways connect these centers. Highly 
developed highway designing techniques, vigorously pursued standards and 
construction schedules have resulted in a desirable, and valuable national 
network of intercity transit routes; but in most areas they are only valuable as 
routes and do not provide transit systems. A very interesting broad aspect to 
consider is the following development of highways. 

The rural highway has developed not the urban road system. (Fig. 1) At 
the very basis of our problem is this simple fact - that our older cities as 
originally laid out, have not increased their road network areas. They have been 
paved, and improved, but have not increased in total area. The area within any 
city limits has a more or less regular grid pattern of streets and roads, originally 
developed to accommodate surface transport, the internal shuffling of people 
and goods. 

Around the city grid has developed a secondary and larger but much less 
formalized grid of suburban areas. Through them both have come the interstate 
highway systems. The intercity traveler on this intercity link is joined by 
thousands of extracity commuters - suburban residents, and as he approaches 
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the city perimeter the volume increases. The speed of travel decreases. Crossing 
the city perimeter is the interstate and many arteries feeding directly from the 
suburbs. The objective is to get into the city grid. 

But the grid has its own function. It provides the means to shuffle its own 
daytime-nighttime population as well as storing the automobiles of its residents 
- on-street parking. Worse! a great proportion of all the cars in motion have a 
more or less single objective - the CBD. 

The actual paved area assigned to the moving of cars can be computed. 
The area requirement of cars moving at various speeds (the higher the speed the 
more area required) can be computed. The number of cars owned by the 
residents of the city and the percentage of these parked in the streets during the 
rush hour period can be computed. The volume of cars dumped by the arteries 
and the number of arteries entering a grid certainly can be computed. 

What can we tell from these computations? When and where bottlenecks 
will appear on the arteries as well as in the grid; whether .or not the grid can 
accommodate the discharge from another artery; at what point the physical 
dimensions provided by paved streets and those required by the automobiles are 
equal, or approaching equality. 

When the area of vehicles equals the area of streets, the result is a zero 
velocity. From this we can establish an acceptable vehicle velocity which of 
course will be more than zero. 

The initial absorption rate of the grid is directly related to the automobile 
ownership within the grid. This is a function of the population size and make up. 
If there are twelve single-family units along one side of a city block sharing three 
lanes of street with twelve family units across the street, there will probably be 
one lane available for movement if the city cars are parked on the street. There 
will be two lanes available if they all park in garages but use their car to go to 
work or school. If the number of family units increases say to 150 family units 
on each side of the street, the problem obviously becomes intensified and also 
indicates that traffic volume is a function of density and again allows a method 
of establishing design criteria. The computation of traffic volume can establish 
points of transit requirement, the nature of the transit means, as well as its 
direction. The street absorption capacity of the grid can tell us how many lanes 
of onslaught can be tolerated; how far apart the entering arteries should be at 
the city perimeter; when, where and how large the parking facilities should be; 
what we can expect in the future under constant conditions; and if we wish, how 
to control the direction of growth. 

If we look closer at the major crisis problem, the metropolitan area - city 
and suburbs, perhaps certain truths become apparent. 

The suburban area will be defined as an area contained within a thirty mile 
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radius of the geographical center of the city but beyond the city limits. The 
CBD, central business district, as that area within the city limits which has the 
highest destination count; or put another way, the highest daytime population. 
The general statement that the CBD is relatively definable, its density and area 
computable for most cities, is not weakened by the existence of certain cities 
such as New York where more than one CBD, as defined, might emerge. 

This Metropolitan Area can be studied as a cell - a metro-cell, wherein 
certain predictable and precise physical things happen. The metrocell is also 
subjected to roughly predictable variables and also to those products of chance 
not within the behavior pattern of our mathematics, such as flat tires and 
breakdowns. 

The suburban shell is comparable to a sponge which injects a large number 
of people and vehicles into the more· dense nucleus. The initial target is the city 
perimeter, and for a high percentage the final target is the CBD. The sponge 
causes a reversal of the process at the end of the day. The first desire is arrival. 
The second desire is ease of arriving. It is not uncommon for the outer shell to 
inject into the city area as many people as there are people occupying the city 
area. It is apparent that providing easy automobile access to the city perimeter 
does not solve the extra-city commuter problem. 

Dumping a high volume traffic load generally into the grid will absolutely 
reduce the area of the grid available to the city residents, the maintainers of the 
grid. That grid which originally (in some USA cases over two hundred years ago) 
was designed as a minimum requirement to provide them with order, direction 
and the capability to move towards the CBD. This area-available reduction will 
produce an increasing reduction of the rate of travel as the distance between the 
CBD and the driver becomes smaller. The rate of travel by car becomes ludicrous 
in most cities of high density. A twenty-minute period at 9 mph velocity 
decreasing to 3 mph is not uncommon. It is also not transit. 

Certain routes are relieved for a very short period of time by a drawdown 
of a certain route volume. This drawdown is accomplished by the construction 
of parking facilities or the creation of space - parking lots - by the destruction 
of a building. An obvious solution to increase the travel rate would be the 
conversion of the bulk of the grid to parking facilities. Of course this would 
eliminate the reason for going to the city. Obviously illogical? But this is what 
we have been doing! Daily, in every city we are forcing an existing and limited 
intracity commuter network, road grid or transit system, to accommodate the 
full brunt of extracity communters, often equal in number to four times the 
total moving population for which the grid or system was designed. This surely 
has to be ridiculous! 

More startling, however is the attitude of the policy makers in arriving at a 



56 BOSTON SOCIETY OF CIVIL ENGINEERS 

solution. They have, until recently, been convinced that by increasing the 
accessibility of the suburban driver to the city the problem will somehow be 
relieved, so the area of country roads and arteries to the city perimeters has 
increased and been improved. Ludicrous! The interstate highways, really an 
interregional system very often enters cities and provides off ramps into the 
cities, not only where there should be none at all, but in violation of all 
engineering principles, at frequencies endangering the interstate user and usually 
located by the dictates of the ward heeler through whose immediate district the 
illogical structure transverses. 

Recently, very recently, existing transit systems have been proposed for 
expansion and again the resistance to logic is monumental. In the face of 
technological advances we are proposing seven- or ten-mile extensions of 
obsolete intracity systems, which have been physically neglected, and politically 
overburdened. These existing systems in most cases, no longer connect the 
correct residential areas with the CBD. Their direction, orientation and even 
function were designed for other criteria. The question of even keeping some of 
the systems has to be addressed. 

We have in fact, in those areas of high density and large population, at 
least three broad problems to solve. Each problem has more than one facet. 
Using assumptions based on population, density, area, volume computations we 
can establish directions, modes, and costs on a broad but reasonably accurate 
basis. Starting with the activity in the Central Business District only, we can 
expand our examination to encompass any area of interest. 

In most major cities, always excluding New York as a special case, the 
CBD area is relatively small, of one or two square miles. It has a high daytime 
population, has an almost ironbound grid pattern, and provides a great diversity 
of activity. The movement of people and auto traffic in the CBD is a scatter 
pattern without usable, definable direction or volume. 

The area because of its i~olated transit requirements, definable physical 
shape and daytime density, requires isolated attention. Using a unit area of one 
square mile and a basic population of 50,000, an internal CBD transit system can 
be developed to provide complete mobility for the daytime inhabitants of the 
CBD. 

It is proposed that in all cases where the density of a CBD reaches an 
arbitrary figure of 30,000, private automobiles be prohibited within the area. 
That an internal, automated, continuously-operating shuttle system of transit be 
installed, and operated at no cost to the rider. This system will be no longer than 
eight miles, but not reasonably less than six miles per the design unit. The cost 
of construction for the maximum 8 miles will vary, depending on the mode 
adopted from 19 million dollars to 80 million dollars, and has to be considered 



DEVELOPMENT OF MINIMAL DESIGN FUNCTIONS S7 

as a city investment. An operating cost of twenty million dollars per year must 
be anticipated which includes provision for vehicle replacement every twenty 
years plus the updating of overall plant and equipment. 

The street pattern, without the private automobile, becomes available to 
pedestrians, the development of parks, and emergency, taxi and service vehicles. 
The dissolution of city-owned garages, parking lots, towing services, traffic 
control demands and parking meters would help defray the cost of the CBD 
transit operation. The physical aspects of the CBD would be greatly enhanced, 
the mobility of the daytime occupants would increase, the flow of goods in and 
out of the retail area would be accelerated; in short a form of orderliness would 
be added and a striking apparent waste would be eliminated. 

In general the orientation of the system can take two positions: a circular 
collector, plus shuttles having a continuous perimeter operation plus shuttle 
feeds. Straight shuttle dividing the CBD into four strips each direction provides a 
pedestrian with available transit for an average maximum walk of three city 
blocks. The population movement, route volume and mode selection are 
demonstrated at the end of the paper in the total system determination 
discussion. 

The peripheral area of the CBD, still within the city confines, will be the 
area to collect the automobiles in parking facilities and the discharged passengers 
of the intracity transit system. In the spongy area of the suburbs, the 
automobile, in many cases, can serve as a reasonably efficient feeder system 
delivering the commuters to one of several backbone lines traveling express 
through the city perimeter and directly into the center of the CBD network. The 
suburban feeder system, also dependent on loc.al densities, should vary by 
design, the private car, a mini-bus system, or a full scale bus grid. 

These · direct high-volume rapid transit systems are the extra-urban 
commuters' transit and must be regular and continuous in operation with a 
two-minute headway schedule. One of these routes will also serve as the initial 
leg of an intercity system, going beyond the outskirts to the next major 
population center and, in the case of the east coast corridor, forms the basic 
spine of a fast-developing requirement for corridor rapid transit. 

Now we have the skeletal outline ofa solution: A. CBD people mover, B. 
Intra-city transit, C. Extra-city transit, and D. Inter-city transit. None of these 
systems can be competing. The automobile will of course provide some 
competition on the city streets and from the suburbs, but a very high cost of 
parking can discourage the car as a regular way of movement. More important 
the existence of a fast, regular and comfortable transit facility will make the 
auto too inconvenient an alternate to encourage its regular use. 

Transit within the city limits must serve the residents of the city in two 
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major ways, it must provide commuter transit, not only to the CBD, the working 
area of white collar, relatively high income population, it must also make 
mobility available to the young unskilled, generally unskilled and to the 
industrial workers, who travel to the city outskirts and beyond for their 
employment. It must allow a direct and easy access to a variety of housing to 
accommodate the many reasons people have, at any point in time, to change 
their residence. 

Ideally then there should be an intracity rapid transit network designed 
without a target (the CBD) and providing ease of movement indiscriminately. 

Depending on the densities involved, part of the system will be guided, 
part transit feeder, part car feeder, and part pedestrian feeder. It will be 
necessary to provide intracity commuters access to the extra-commuter system, 
at peripheral points of intersection. It will be necessary to provide catchment 
areas for automobiles at these same points of intersection. 

With at least one concept developed we can determine specific require
ments and estimated costs. 

Total System Determination 
Let us consider the east coast corridor for analysis based on the above 

concept for time, cost and mode. 

By category of population and density: A. New York; B. Boston, Newark, 
Philadelphia, Baltimore, Washington, D.C.; C. Providence, Camden, Newark, 
Paterson, Trenton; and D. Hartford, Bridgeport, New Haven, Elizabeth. 

Boston is at the top of the corridor, contains all facets of the problem, 
handles them at least as poorly as any city and for this reason is in at least the 
same state of transit emergency as any city. The city population is about 
700,000, the area about 46 square miles, and it has a density of 15,000. A 
metropolitan population of about 3.5 million and a metropolitan area of roughly 
450 square miles, has an average density of about 7,200. 

It is a half-city and because the ocean prevented expansion eastward, the 
lines of travel are more concentrated and longer. The grid pattern in the CBD, 
the oldest part of the city, is tortuous. 

The rapid transit system, one of the oldest in the world, is a combination 
of street cars and subway rapid transit cars sometimes operating underground, 
sometime on the surface and sometimes elevated - almost always poorly. It has 
been neglected in favor of a well-conceived highway system that brings cars into 
the city and the city to her knees. 

The almost 100 year old transit design that extended into the early 
industrial areas and the commercial heart, from the residential areas of the 
workers and homes of well-to-do now performs according to no design at all. 
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Large portions of the city occupied by the unskilled and the poor are serviced by 
a system which will bring them to the CBD where they are unemployable either 
by training or desire. They cannot get to the areas beyond the city where much 
of the industry has moved or developed. For a large portion of the population 
movement in one direction is useless and in the other direction almost 
impossible. The forces to make large portions of the population stay-put are 
enormous. If staying-put denies access to work, education and better housing, 
frustrations naturally develop. The denial . of mobility also concentrates 
present-day social problems into the so-called ghetto. 

A complete transit system must be designed for the Metropolitan Boston 
Area. It is not possible to contemplate the reliance on the present MBTA to 
perform anything but a holding action while a new system is built. 

Boston Design Assumptions 

CBD: 
Area 1 Square mile 
Population 150,000 
Density 150,000 

Dimensions of CBD Automated People Mover: 
Loop collector 3.2 miles 
4 shuttles @0.9 mile average each = 3.6 miles 
Six parking facilities on the loop collector 
Parking capacity.2400 automobiles. 

The CBD mover can be an elevated guided system. The exact route as well 
as the mode can be argued - the requirement, however, cannot. For the Boston 
CBD, a collector route from South Station to North Station along and serving 
the emerging residential waterfront, from North Station through Government 
Center to Stuart Street, and thence to South Station, supported by, more or less, 
parallel shuttles, operating free and continuously above a street pattern void of 
automobiles, is at this point in time almost a requirement. 

City Grid: 
Area 
Population 
Density 

System Dimension: 

46 Square miles 
700,000 
15,000 

FT Transit flow directions ='Varea = 6.4, say 3 routes 
fL Load factor = 4+6 = .67 

City-only volume per flow direction 
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VT = .06 X 700,000 X .67 = 28,000 
Lr Length of each flow direction= 0.5---vi:° = 3.2 
Total length of rapid transit requirement = 19 .2 miles 

Feeder system completing the intracity grid dimensions. Buses using 
restricted streets would shuttle on a parallel street pattern, in individual loops. 
Transit stationing at one-mile intervals. Each bus loop would intersect each 
transit line once at a station, and the theoretical city boundary twice in each 
mile per side parallel to the transit line. A simplified possible formula could then 
be: 

Length of one city sid~ miles 
Number of bus routes per side = 2 VA 
Length of each bus route = 0/A' + 1/4) miles 
Totallengthofbusroutes = 2VA ('V,( + 1/4)miles 
LB = 2 X A+ 0.5 YA For Boston LB =2x46 + 0.5 x 6.4 = 95.2 miles 

Using a headway of 1 minute and average velocity of 20 mph there would 
be a maximum requirement of 300 buses to complete a total city grid system. 

City Grid Summary: 
Transit system 
Buses 
Stations 
Parking 

19.2 miles 
300 units 
21 
5,000 cars 

Boston Metro Cell Design Assumptions 
1. Use Route 128 as a collector. 
2. Population 3,600,000 less Boston= 2,900,000. 
3. Area= 450 square miles less Boston= 404 square miles 
4. Average metro density= 7,200 

Fr 
fL 
Vr 
Lr 
Total Length 

= 
= 

= 

VArea = 20, 10 routes 
4+20 = .2 
.06 X 2,900,000 X 0.2 = 34,800 
0.5-VX = 10 miles 
20 X 10 = 200 miles rapid transiL 

Extra Urban System. 2 lines are inter-urban extensions, three tie into 
intra-city system. The collector system can be computed for estimating purposes 
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as a bus system with a main collector on a lane of Route 128, the 
circumferential highway now existing as a r9ugh bisector of the basic Boston 
suburban area. Bus route computations for suburban grid. 

LB= 2xA +O.~ = 810miles 

At 5-minute headway and 30 mph, the total number of buses required for the 
collector system equals 324 units. 

Parking for 20,000 cars at twenty parking facilities. 
It is assumed that the automobile will be an effective collector adjunct for 

the suburban areas; arid-the buses, in addition to providing collector services for 
the extra~city transit system lines, will also be the transit system for some of the 
cities within the metro cell. 

Suburban Grid Summary: 
Rapid transit system 
Buses 
15 parking facilities 

200 miles 
324 units 
15,000 cars 

Summary of total requirements for Boston metro cell 
A. All Rapid transit systems 225 .8 miles 
B. Buses 624.0 units 
C. Parking facilities 22,400.0 autos 
D. Stations and terminals 59.0 

Cost per mile by mode varies greatly, from 1 million dollars per system 
mile to 21 million dollars per system mile. For purposes of ascertaining the 
money magnitude of the east coast corridor transit solution, I am certain that 
the most desirable transit mode falls well within the estimated figure of 
$5,000,000 per mile. The rapid transit system cost is based on this $5. million 
per mile. 

A. $1,129,000,000 
B. 31,000,000 
C. 20,000,000 
D. 59,000,000 

$1,239,000,000 

Preliminary estimated capital cost = $1,239,000,000, for Boston Area, or 
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$350.00 per person. The corridor to Washington D.C., has eleven major areas of 
transit requirement and a total effected population of 40 million people. A 
rough estimate of what we need is simply 

4.0 X 107 X 3.5 X 102 = 14 X 109 == $14 Billion 

The design must be controlled on a corridor basis. This is simply a matter 
of plotting the density contours along the corridor. Connecting the density 
contours provides an inter-metro cell Hne _v,rhich can serve as a rough rou.te for 
estimating purposes and master plan development. Within the high-population, 
high-density metro cells, suburban, city and CBD grids can be layed out, initially 
by formula, then by geometry again to provide rough solutions for master 
planning and estimating. 

To make the transportation projections a proper positive tool, inter
national transportation should be superimposed on the corridor spine. Harbor 
designations and most important international airports should be made. Land 
use designations, following along and guided by the transit links, governing 
industrial housing and recreational growth makes far more sense than altering 
transit to accommodate indiscriminate building patterns. . · 

International freight. and passenger airports should straddle rapid transit 
facilities. Of prime concern has been the overloading of the air routes. However, 
with the advent of the large 500 passenger jets, the air route congestion could 
decrease - while the ground traffic to and from the airports becomes impossible. 
It is a distinct probability that there will be a passenger discharge rate of 30,000 
per hour at our major airports by 1977. They must straddle or be accom-
modated by acceptable rapid transit. · 

Transit mode selection, based on system comparisons is a subject of study 
iri itself. But the elements affectiQ.g a selection are rather clear cut. 

CBD 

1. The system should be underground - any mode can operate under-
ground. 

2. The speeds should be low. 
3. The system - because of its simplicity - can be automated. 
4. The rides should be free of rider charge. 
5. The luxury items of privacy and extra comfort design should be 

minimal, because the use time per passenger is minimal. A CBD people mover is 
no more than a conveyor or horizontal elevat.or. Our present technology and 
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design capability would guarantee far more acceptable vehicle comfort than the 
existing operating transit systems, even on a minimal basis. 

City Grid 

1. Any city with a density of 5,000, a city population in excess of 
200,000 and a suburban population of at least 200,000 must resort to rapid 
transit arteries extending through the suburbs, connected by a bus collector 
system. the grid should be truly a grid which results in any destination within 
the city being reached by one transfer only. 

The transit mode can be underground or elevated guideway. But the 
system should be designed to accommodate both modes. 

2. The bus collector system should travel on restricted street patterns, and 
on continuous elongated loop schedules. 

3. The rapid transit vehicles should be designed for maximum accom
modations. If the design was to be interchangeable with the suburban and even 
intercity systems, a pattern of maintenance and operational procedure could be 
initiated that would greatly simplify design, planning repairs, replacement and 
most important provide for future innovation. 

Maximum accommodation requires low noise levels, frequency, personal 
physical comfort and peculiarly a feeling of privacy. This means, merely modern 
industrial design, comfortable seats, air conditioning, simplified fare collection, 
and a form of quasi-compartmentalization of the vehicles. The speeds of a city 
system are more or less fixed and cannot begin to approach the nonsense 
headlined in many proposals. 

One convenience of a system is its accessibility. An intracity system 
requires about a one mile station spacing. This limits the maximum speed to 60 
miles per hour. At this speed and 2-minute headways, a maximum trip in a city 
like Boston would mean less than 20 minutes including a transfer - certainly 
acceptable, compared to the impossible one hour requirement by automobile. 

Extra Urban Grid 

1. Should be an extension of the city transit lines, plus one intercity line 
plus filler transit shuttles, with a collector system of bus, mini-bus and 
automobile feeding the peripheral grid ties. 

2. The vehicle accommodation should be the same as the intra-city 
system. 

3. The mode, again can be underground or a guided elevated system. 
4. Speeds, because tµe suburban station spacing can be at four-mile 

intervals, can be increased to eighty miles an hour. There cannot, however, be 
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any consideration given to surface transit which includes operations at grade 
intersections. The extra-urban transit system must maintain rapid transit 
frequencies which eliminate, signal controlled at- grade intersectional vehicle 
mixtures of guided vehicle and automobile. 

Inter City Systems 

1. Speed is the only design change advanced above the extra-city urban 
commuter system. 'Station spacing of twenty miles would allow speeds of one 
hundred and twenty miles per hour, within the scope of our related technology 
governing passenger psychology, physical comfort, guideway and vehicle 
dynamics. 

In considering the transit modes there are several basic elements that must 
be evaluated. Any long distance, high-speed system requires an exactness of 
horizontal and vertical alignment. For at-grade dual-rail systems this must mean 
a structure of significant proportions. A roadway, in the conventional sense, 
would require cut and fill construction resulting in the familiar highway-railway 
embankment design. The speed requirements would refine this criterion so that, 
in my opinion, this structural system, enjoying a two thousand year history, is 
beyond consideration for the following reasons: 

1. Right-of-way requirements and land taking are beyond reasonable 
acceptable standards. The existing railroad rights-of-way are not 
applicable to the high speed design or operational criteria. 

2. The roadbed, contrary to general belief, is not stable and would require 
almost unattainable maintenance and repair. 

3. The embankments required would form a very positive land divider as 
have our highways, but to a far greater extent. · 

4. The construction of embankments, particularly those of considerable 
length (400 miles) absolutely affect the surface environment. Water 
courses, regional water sheds, storage, estuary and river interaction 
would be halted or changed. The embankments are dikes, to the 
psychology, to the population, and to the behavior of our regional 
water shed areas. 

There is then a choice to go underground or above ground. This choice is 
restricted by cost considerations. Our present construction technology indicates 
that we can build certain types of elevated structures far cheaper than we can 
underground structures. This, of course, is completely dependent on the choice 
of the structure. The smaller the structure, the lower the cost, and the more 
acceptable it is to the sensitivity of the viewer. The elevated guideway has 
another advantage. It can accommodate the advent of the next generation of 
transit vehicles. 
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At present we have operating transit tools that include trains, rapid transit 
cars, a variety of bus characteristics, vehicles on elevated roads, suspended and 
supported monorails. Figure 8 indicates a profile comparison of the structural 
requirements. 

The next generation (15 to 20 years) vehicle will be either the tracked air 
cushion vehicles or the magnetic levitation vehicles. The structure requirement 
we select now should be able to accommodate this anticipated replacement. If 
our future track requirements can be accommodated by the smallest, the least 
expensive and the most experienced guideway system for the next fifteen years, 
it seems contrary to logic not to employ the advantages of the supported 
monorail. 

Financing of the east coast corridor system in its entirety at 14 billion 
dollars, of course, presents a problem - but strangely enough not of money. The 
project will require no more than 6 billion dollars in any one year and will take 
five years to build. 

If we consider the east coast corridor, the west coast corridor, the 
mini-corridors of the middle and southwest and south, the total expenditures 
would equal no more than seventy billion dollars, over a minimum period of 5 
years, or 14 billion dollars a year. 

I would suggest the following program for money appropriation. 

Money Sources 

A. Gasoline tax, 4 billion dollars per year. This leaves, at present rates, 
ample funds for highway main~enance. 

B. Military budget, 10 billion dollars per year. The entire program design 
and construction to be administered by the U.S. Army Corps of Engineers. The 
logic here is the military has the capacity to get the money and the Corps of 
Engineers has not only the experience and the precedence, but the capability 
beyond any other national organization to undertake and complete a national 
civilian project of this magnitude, if their sights can be elevated above a railroad 
concept. 

C. All but the city-sponsored CBD would be capitalized federally. 
D. A system not burdened with capital debt-reduction could operate at 

a profit if it were not politically overburdened or sabotaged in some other way. 
To preclude or at least postpone this likelihood, I propose that the transit 
systems be turned over to legally formed cooperatives made up of the transit 
employees - trainmen, operators, dispatchers and bus drivers to operate as their 
business within each regional jurisdiction, but subject to operating and phy'sical 
requirements established by the United States Department of Transportation 
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whose functions will include passenger comfort, research and development. 
While the expenditures are great, they are no greater than what we now 

experience, the military might find their funds easier to allocate if they consider 
the value of such a system in the case of a national emergency; the turmoil over 
busing would be solved, the intra-extra city congestion would be alleviated, the 
frustration and the erection of symbolic ghettos due to immobility would wane; 
and while Snow's law - the inability of the administrator to plan ahead - would 
be violated, we would alleviate the future shock and provide, with a minimum of 
frustration..,... mobility. 



THE PERFORMANCE OF THE FOUNDATION 
UNDER A HIGH EMBANKMENT 

by 

T. William Lambe1 
- David J. D' Appolonia2 

Kjell Karlsrud3 
- Robert C. Kirby4 

Abstract 

This paper presents the measured performance of an embankment 
constructed on a deep deposit of soft clay. The most important aspect of this 
measured performance is the large differences in settlement among three closely 
spaced settlement platforms. Possible reasons for this difference are discussed. 
Predicted emoankment performance is compared to the measured performance. 

I. Introduction 

A one and a half mile section of Interstate Highway 1-95 passes through a 
tidal marsh in the Revere-Saugus area north of Boston, Massachusetts. In 19 57 a 
test embankment ("Northeast Test Embankment") was constructed along the 
then proposed route of a connector to 1-95. The NE Test Embankment is close 
to an instrumented field test section ("MIT Test Section") constructed on the 
actual highway embankment. The performance of the MIT Test Section has been 
described (MIT, 1969, D' Appolonia et al, 1971, and Wolf skill and Soydemir, 
1971). Figure 1 shows the locations of the NE Test Embankment and the MIT 
Test Section. 

The soil in the area includes a thick layer of soft to medium clay,"Boston 
blue clay". The NE Test Embankment was constructed to obtain information 
needed for evaluating the stability of the embankments required for the highway 
extension. Settlement measurements were made during and after construction. A 
number of piezometers were installed in 1967, approximately ten years after 
construction. 

This paper presents the measured performance of the NE Test Embank
ment. The most important aspect of this measured performance is the large 

1 T. William Lambe, Edmund K. Turner Professor of Civil Engineering, Massachusetts 
Institute of Technology. 

2David J. D'Appolonia, Principal, Lambe Associates Inc. 
3Kjell Karlsrud, Norwegian Geotechnical Institute. 
4 Robert C. Kirby, Research Assistant, Massachusetts Institute of Technology. 
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Figure 1. Location of Test Embankments 

differences in settlement among three closely spaced settlement platforms. This 
paper discusses possible reasons for this difference and concludes that the 
information available is not sufficient to explain the observed performance. A 
typical section is chosen for analysis and the measured embankment perform
ance compared to the predicted performance using several different analytical 
approaches. Comparisons are made between observed and predicted initial 
settlements, consolidation settlements, rates of consolidation settlement, and 
excess pore pressures. In each case the ra:nge of behaviors predicted by various 
methods, which range from simple to complex, is small relative to the 
differences in measured values. This fact suggests that the major portion of the 
engineering effort should be in exploration, testing and judgment. 

II. Soil Profile and Embankment Section 

Figure 2 is a plan and section of the NE Test Embankment. The 
embankment crest is at El. +40 (El. 0 is mean sea level) and is 100 ft. wide and 
400 ft. long. The side slopes are 1 vertical to 2 horizontal, with the exception of 
a truck ramp which has a slope of 1 to 10. The surrounding marsh is at El. +5. 
Figure 3 shows boring data. 

The soil profile consists of silt, peat and sand, some or all of which were 
excavated prior to embankment construction, overlying a thin layer of stiff 
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yellow clay which in turn overlies a thick layer of medium to soft Boston blue 
clay. The elevation of the bottom of the clay varies between El. -93 and El. -110. 
Above El. -70 the clay is overconsolidated, probably due to desiccation, and 
below El. -70 is normally consolidated. Results from laboratory tests are 
presented in a later section. 

III. Measured Embankment Performance 

A. Description of Field Instrumentation 
The embankment was instrumented in two stages. Prior to embankment 

construction, three settlement plates (PL-1, PL-2, PL-3) were installed at the 
base of the embankment and a network of surface displacement stakes placed 
along the toe of the embankment and 65 ft. from the toe. In 1967 four 
hydraulic peizometers (P-1 to P-4) and two settlement anchors (V-1, V-2) were 
fostalled. The instrument locations are shown in Fig. 2. 

Each settlement plate (Fig. 4) consists of a four-foot square platform 
constructed of double planked 1-in. x 12-in. boards. Two 12-in. x 12-in. steel 
plates were bolted to the center of the platform and a threaded flange welded to 
the top plate. The platform was placed on granular backfill at El. +5 and a 2¼-in. 
standard pipe attached to the platform and extended as necessary during 
construction. Level surveys were made to a plug at the top of the 2¼-in. riser 
pipe. 

The displacement stakes (Fig. 4) were 2-in. x 2-in. wooden posts driven to 
a depth of 5 ft. below the bottom of the peat and organic silt. Vertical and 
horizontal scales were attached to each stake and the movements were 
determined by optical surveys. 

The hydraulic piezometers (Fig. 5) are Geonor A/S Model M-206 field 
piezometers. The piezometer consists of a hollow stem with a conical point at 
the bottom; three sintered bronze filters are mounted on the stem and separated 
by chamfered brass rings. The top of the hollow stem was attached to a drilling 
rod (E-rod) connector and sections of E-rod were then attached directly to the 
sensor. A single 3/8-in. plastic tube was used as a riser pipe. The piezometer was 
installed by first augering through the embankment fill into the medium clay, 
and then pushing the sensor by means of the attached E-rod to the final sensor 
elevation. The E-rod was left in place. The natural clay provided the piezometer 
seal. 

The settlement anchors (Fig. 5), described as anchor posts, were 
manufactured by Borros (A/B. The anchor consists of two parts: the point and 
three anchor rods. The point is a 1 ¼-in. hollow steel cylinder with three circular 
milled grooves. A short section of 1-in. steel pipe is connected to the point and 
additional sections are added as necessary. The anchor rods are approximately 
3/8-in. in diameter and are welded together at their upper ends and connected to 
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a round plate. A short section of 1/4-in. steel pipe is then connected to the plate 
and additional sections added as necessary. The anchor was installed by first 
augering through the embankment fill and into the medium clay, then the 
assembled anchor is pushed to the proper elevation. The three anchor rods are 
extended by striking the 1/4-in. inner pipe forcing the three prongs out of the 
point. The 1-in. outer pipe is then disconnected at the point, by means of a 
left-hand threaded coupling at the point, and bumped back several feet. The 
1-in. pipe now acts as a protective casing for the 1/4-in. pipe which is connected 
directly to the anchor. Level surveys are made to the top of the 1 /4-in. pipe. 

B. Measured Field Performance 
Figure 6 shows settlement versus time for the three settlement plates and 

the two settlement anchors. Also shown are estimates of the settlement at the 
end of primary consolidation (PTF), as obtained by Taylor's square root of time 
fitting method. There is an increasing spread among the measured settlements of 
the three plates and by the end of 1970 the measured settlements were 3.1 ft. at 
PL-1, 4.4 ft. at PL-2, and 5.7 ft. at PL-3. The reasons for these considerable 
differences in settlement are not clear. Possible reasons are given in the following 
section. 
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Figure 6. Embankment Settlement 
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The settlement anchors installed in 1967 show that the lower third of the 
clay layer is settling three times more than the middle third. 

The displacement stakes were surveyed before construction and shortly 
after construction. The vertical movements observed are summarized in Table I 
and indicate a rotation of the embankment about its long axis. There is 
considerable scatter in the readings and the magnitude of movement being 
recorded (0.06 ft. maximum) is quite small compared to the probable accuracy 
of the survey ( ±.01 ft.). 
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Table 1. Vertical Displacement Stake Movements 
Northeast Test Embankment 

Figure 7 indicates sizable excess pore pressures still remain in the clay ten 
years after construction. The measured pore pressures shown in Fig. 7 along with 
the predicted initial pore pressures indicate a degree of consolidation of 0.62 to 
0.71. 

C. Discussion 
The measured settlement versus time record (Fig. 6) at . the three 

settlement plates is the most important aspect of the observed performance. 
There is an increasing spread among the settlements of the three plates. 
Calculations indicate that this spread cannot be attributed to the differences in 
location of the plates. 

An initial question is: Do the data reflect the actual performance of the 
clay foundation? The construction of the settlement platforms has already been 
described and is similar to that of the settlement plates in common use today. 
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Figure 7. Excess Pore Pressure 10 Years After Construction 

The main flaw in this instrument is the possible interaction between the 
embankment fill and the pipe extending from the platfonn at the base of the 
embankment to the embankment crest. As the embankment itself compresses 
due to additional lifts of the fill, the friction between the fill and the pipe tends 
to drag the pipe down. Embankment arching due to settlement of the 
foundation could cause the opposite effect, holding the pipe up. The effects of 
this interaction are thought to be too small to explain the observed differences 
in the settlements of the three plates. 

The proper installation of the platfonns is very important. The peat and 
organic silt which initially covered the site were excavated under water and then 
the area backfilled with granular material. Before backfilling a survey was made 
to determine the depth of excavation. The possibility exists that some of the 
peat was not excavated. After backfilling with sand to the elevation of the 
settlement platform (El. +5), the presence of a local pocket of peat would go 
unnoticed, but would clearly influence how much the platform would settle 
under the embankment loading. 

Survey errors should also be considered. The bench mark used, a disk set 
by the U.S. Coast and Geodetic Survey, is located in the median strip of 
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Broadway Street which is adjacent to the test embankment. Both changes in the 
elevation of the bench mark and survey errors are possible but cannot explain 
the differences in movements of the three plates. 

Of the three possible sources of error in measuring the settlement, the 
existence of a local pocket or layer of peat and organic silt is the only one that 
could lead to the large differences in settlements observed. If a pocket of peat 
were present under a platform, one would expect the peat to compress quite 
rapidly because of its relatively high permeability and the closeness of a drainage 
layer. The measured settlements are nearly identical during the loading period 
and the differences in settlement steadily increase with time. This observed 
performance does not support the hypothesis of pockets of peat under the 
settlement platforms. Also, the construction record indicates that reasonable 
care was taken to ensure that the peat and silt were removed. It is concluded 
that there is little reason to suspect the validity of the field measurements. 

The observed behavior must be due to variations in thickness or 
compressibility and consolidation characteristics of the soil beneath the 
embankment. Figure 8 summarizes oedometer data on undisturbed samples of 
Boston blue clay from the 1-95 site and the M.I.T. campus. The clay is 
overconsolidated, probably due to desiccation, above El. -70 and normally 
consolidated below. Figure 9 summarizes the results of special stress path triaxial 
tests performed on undisturbed samples obtained 250 ft. from the center line of 
the NE Test Embankment. The stress path method, as outlined by Lambe 
(1964), had to be modified to take into account local yielding of the clay during 
undrained loading. The modified test procedure consisted of reconsolidating the 
sample to the estimated in situ stresses and then applying only a portion of the 
change in stres_s due to the embankment loading and calculating pseudo-elastic 
constants. Figure 10 shows the coefficient of volume change, mv, and coefficient 
of consolidation, cv, determined from the oedometer data and the stress path 
triaxial data. The agreement is quite good and increases our confidence in both 
sets of data. No distinct variation in soil properties can be recognized from the 
laboratory data. 

The borings made in the vicinity of the NE Test Embankment are shown 
in Fig. 3. The limited blow count data do not indicate a variation in foundation 
properties along the axis of the embankment. 

Another indication of the nature of the compressibility and consolidation 
characteristics of the clay is provided by settlement measurements along the 
main embankment of the 1-95 extension. Settlement platforms were installed at 
the base of the embankment about 100 ft. apart all along the main embankment 
which was completed in 1968. Settlement data between Station 225 and Station 
265 (see Fig. 1) are summarized in Fig. 11. These measurements were made 20 
months after construction. Between Station 237 and Station 255 the embank
ment crest elevation is +40 and the thickness . of the compressible soil is 
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approximately constant. The measured settlements in this area are very nearly 
the same. This fact indicates that the clay along this 1800-ft. stretch of 
embankment has the same compressibility and consolidation properties. 

The reasons for the increase iri settlement near Station 260, where the 
thickness of the clay decreases rapidly, are not clear. The total final settlement 
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of the shallow deposit should be less than that of the deeper deposit. However, 
the decrease in length of drainage path and the increase in average cv for the 
shallow clay layer would accelerate the rate of consolidation markedly when 
compared to the rate of the adjacent thicker clay layer. It is then possible for the 
settlement of the shallow deposit to be equal to or greater than the settlement of 
the thicker deposit at early times. This explanation is by no means completely 
satisfactory, but should point out that other factors besides variation in soil 
properties can be cited to explain this seemingly anomalous behavior. 

Therefore, all the available laboratory and boring data, as well as field 
measurements on the nearby main embankment, indicate that the variation in 
soil properties over the site is small. The next factor to consider is the effect of 
variation in thickness of the clay layer. 

An example of the effect of variation of thickness of the clay has 
already been discussed. At Station 260 along the main embankment the 
variation in soil thickness has been cited as one factor causing the marked change 
in behavior. The effect of the thickness of the clay has also been investigated 
analytically. Settlement calculations for embankments on 80, 100, and 120 feet 
of clay indicate a range of settlements from 3.0 to 5.7 feet. Clearly, the 
thickness of compressible soil is an important factor and Fig. 3 shows that the 
thickness of clay in the area of the NE Test Embankment has only been 
determined at three points. There are not enough deep borings to adequately 
define the thickness of compressible soil beneath the NE Test Embankment and 
a variation in thickness could account for the observed performance. 

IV. Comparison between Predicted and Observed Performance 

Since the observed embankment performance cannot be explained with 
the information available from the exploration and testing program, it is clear 
that the observed performance could not have been correctly predicted. 
Nevertheless, a complete analysis of a representative section, using several 
analytical methods and soil properties determined from different laboratory 
tests, will provide a means of evaluating the importance of the method of 
analysis and laboratory testing procedures when predicting performance. 

A. Embankment Section and Soil Properties 

The section chosen for analysis is shown in Fig. 12. The thickness of the 
clay layer was taken as that at the location of piezometer P-4. A plane strain 
condition was assumed. 

The results of. oedometer tests and special stress path triaxial tests have 
already been presented (Figs. 8, 9, 10). Values of undrained modulus, 
determined from U and UU tests, special stress path triaxial tests, and an 
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Figure 12. Section Chosen for Analysis 

empirical correlation suggested by D' Appolonia, et al (1970), are presented in 
Fig. 13. The shear strength of the. soil was determined from U and UU tests and 
CK0 U triaxial compression tests. The data are summarized in Fig. 14. 

B. Initial Settlement 

Four analytical methods used for predicting initial settlement are 
summarized in Table 2. The first two methods make direct use of elastic theory. 
Skempton and Bjerrum's method requires that a single value of modulus be used, 
while the elastic strain summation method suggested by Davis and Poulos (1968) 
takes into account the variation of modulus with depth. The modified elastic 
displacement method was proposed by D'Appolonia, et al (1970) as a means of 
taking into account the effects of local yielding. A correction factor based on 
theoretical considerations is used to correct the computed elastic displacement. 
The finite element method described by D'Appolonia and Lambe (1970) takes 
into account variation of modulus with depth and local yielding. 

Table 3 presents the results of the four analyses, each using values of 
undrained modulus determined by three different methods (Fig. 13). The 
predicted initial settlements vary from 0.1 ft. to 0.6 ft. and are more sensitive to 
the modulus than the method of analysis. The actual initial settlement was 
estimated by reducing the observed settlement at the end of the loading period by 
an estimate of the amount of consolidation settlement that took place during 
loading. The initial settlement of all three plates was fotind to be 0.5 feet. The 
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Figure 13. Undrained Modulus 

elastic displacement method using modulus determined from U and UU tests 
provided the best estimate of the initial settlement. 

C. Total Final Settlement 

Table 4 summarizes five methods of predicting total final settlement.which 
is defined as initial settlement plus consolidation settlement. The first two 
methods assume that one-dimensional strain occurs during the consolidation 
process and the initial settlement is added to the consolidation settlement to give 
the total final settlement. The last three methods predict directly the total final 
settlement based on three-dimensional strain and pseudoelastic parameters of the 
soil skeleton. · 
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Predictions were made using data from oedometer tests and special stress 
path triaxial tests. Table S summarizes the results of these predictions and Fig. 
15 compares the measured and the predicted performances. The predicted total 
final settlements range from 2.2 to 4.4 feet. The elastic displacement method 
gives the lowest predicted settlement and this is due to the large variation of 
modulus with depth which cannot be modeled using an average value. 
Discounting the elastic displacement analysis, the predicted settlements range 
from 3.4 to 4.4 feet. The predictions were relatively insensitive to the method of 
analysis and the type of laboratory test used to determine the soil parameters. 
Both these observations are not surprising since it has already been shown that 
the data from the oedometer tests and special triaxial tests are in good 
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Figure 15. Comparison of Measured and Predicted Total Final Settlement 

agreement (Fig. 10), and the geometry of the section being analyzed is such that 
lateral strains are not very important. One-dimensional analysis should work well 
on a one-dimensional problem . and the general three-dimensional approach 
should work on a one-dimensional problem. 

D. Rate of Settlement 

A rational approach to predicting the rate of settlement involves using 
theoretical solutions based on the strain and drainage conditions which are 
present in the problem being analyzed. The analysis of total final settlement 
made above has shown that, for the geometry of the section being studied, 
considering only vertical strain is a good approximation to the more exact 
three-dimensional analysis. Therefore, theoretical solutions based on one
dimensional strain should give a good prediction of the rate of settlement. The 
drainage conditions, whether one, two or three-dimensional, must also be 
specified. Theoretical solutions by Davis (1969) indicate that one-dimensional 
drainage is also a reasonable approximation provided the vertical and horizontal 
permeabilities of the soil are the same. Davis also notes that anisotropic 
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permeability has an important effect and presents correction factors, based on 
theoretical studies, to account for this. 

Table 6 summarizes the methods used to predict the rate of settlement. 
The first two methods assume one-dimensional strain and drainage, whereas the 
third takes into account two:dimensional drainage due to anisotropic perme
ability. Oedometer tests were run on two samples cut from the same undisturbed 
soil sample. One sample was trimmed and tested in the usual way and the other 
cut vertically from the undisturbed sample and tested. The coefficient of 
consolidation was found to be eight times larger for the sample cut vertically 
than the sample cut in the usual manner. 

Figure 16 compares our best estimate of the rates of settlement of the 
three settlement plates to the rates predicted by the three analytical methods. 
The approximate nature of the estimated rate of consolidation settlement of the 
three settlement plates should be recognized. The consolidation settlement was 
estimated by subtracting the estimated initial settlement from the estimated 
total final settlement. The degree of consolidation at any time was then 
computed as the ratio of the measured total settlement minus the estimated 
initial settlement divided by the estimated consolidation settlement. 

The comparison shows that all the predicted rates are too slow. However, 

METHOD Re"FE.ReNCc 

/. I- 0 Srro✓n one/ olro,no_ge 
overage mi,,ond C'v Terzogn,· <19¥~) 

2. 1-0 strain ond dro1no.9e .Sclv't'rrnon O'?c/ 

dlsfrtotJ7'hn or mv one/ Cv Gibson (l.967) 

3. 1-0 Strain and c?-0 dro,noge 
dlsfrtc,Ltf/On o/' mv ond Cv ; Oov1's- ('l.969) 

Table 6. Methods of Predicting Rate of Settlement 
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Figure 16. Comparison of "Measured" and Predicted Rates of Settlement 

the analysis demonstrates two well-known tacts, l J usmg an. average Cy anct my is 
not a good approximation when Cy and my vary with depth, and 2) anisotropic 
permeability should be considered in any rate of settlement calculation. The 
close agreement between the analysis assuming one-dimensional strain and 
drainage with constant my and cv with depth and the analysis assuming 
one-dimensional strain and two-dimensional drainage with my and Cy varying 
with depth must b_e considered fortuitous. 

Figure 1 7 is a comparison between the measured excess pore pressure ten 
years after construction and that predicted by the three analytical methods. The 
close agreement using the third method is encouraging, but the failure of this 
method to predict the rate of settlement should be noted. 

V. Summary and Conclusions 

This study of the NE Test Embankment yields two important results: 

1. The available data from the exploration and field testing program are 
not sufficient to explain the observed behavior. 

2. The differences in the performances predicted by several methods of 
analysis are small compared to the differences in measured perfor
mances. 
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6 

These results suggest that the following recommendations should be 
considered when attempting to predict the performance of an embankment on 
soft soil: 

1. The major engineering effort should be in field exploration and testing 
combined with sound engineering judgment. The key to predicting 
performance is a knowledge of boundary conditions and soil properties. 
Our most sophisticated analytical tools are no better than the input 
data. 

2. Predicted performance should be checked by field measurements and 
these field measurements should be checked. The importance of having 
three settlement plates on the NE Test Embankment is an example. If 
only one settlement plate .were installed the tilting of the embankment 
would have gone unnoticed. 
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Appendix II - Notation 

The following symbols are used in this paper: 

B = foundation width 

Cc = compression index 

Cr = recompression index 

Cy = coefficient of consolidation 

E = Young's modulus for drained loading 

Eu = Young's modulus for undrained loading 

eo = initial void ratio 

I = displacement influence factor 

Ko - coefficient of lateral earth stress at rest 

mv = coefficient of volume change 

q = applied foundation stress 

SR = Correction factor to account for local yield 

Su = undrained shear strength 

6.ax,~ay,6.az = change in total stress in x, y, and z directions 

6.ax,Miy,6.az = change in effective stress in x, y, and z directions 

µ = correction factor to account for initial settlement 

V = Poisson's ratio for undrained loading 

v = Poisson's ratio for drained loading 

Pi = initial settlement 

Poed = settlement assuming one-dimensional direction 

PTF = total final settlement 

0 vo = initial effective vertical stress 

0 ho = initial effective horizontal stress 

0 vm = maximum past vertical consolidation stress 

CK0 U-C = consolidated undrained triaxial compression test 
when sample is consolidated in K0 condition 

u = unconfined compression test 

uu = unconsolidated-undrained compression test. 
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Minutes of Meeting 

Boston Society of Civil Engineers 

February 16, 1972:- The regular monthly 
meeting of the Society was held jointly with 
the Hydraulics Section of the Society at the 
Red Coach. Grill, 43 Stanhope Street, Bos
ton. This was the annual John R. Freeman 
Lecture. The members gathered for cock
tails at 5:30 P.M., and dinner of London 
Broil or Baked Schrod was served at 6:30 
P.M. Ninety-six attended the dinner. 

At 7:15 P.M. President Ernest A. Herzog 
called the meeting to order. 

The President declared that the Minutes 
of the January 19, 1972 meeting would be 
published in a forthcoming issue of the 
Journal and that the reading of those 
Minutes would be waived unless there was 
objection from the floor. · 

The President called upon the Secretary 
for any business that he may have. Secretary 
Dunkerley moved, it was seconded and 
voted "that the Board of Government of the 
Boston Society of Civil Engineers be autho
rized to transfer a sum not to exceed 
$8,000.00 from the Principal of the Perma
nent Fund to the Current Fund to meet 
Current Expenditures". 

President Herzog called upon the Secre
tary for any announcements. The Secretary 
stated that applications to membership had 
been received from the following: 

Robert L. Plum, Medway, Mass. 
Hubert De Biche, Braintree, Mass. 
Joseph D. Guertin, Jr., Reading, Mass. 
Dean K. White, West Brookfield, Mass.* 
Richard S. Cook, Hingham, Mass.* 
Herman R. Weinberg, Stoughton, Mass.* 

*Transfer from Junior 
The Secretary then informed the mem

bers present that the Board of Government 
had met earlier in the afternoon. At that 
meeting the following had been elected to 
Membership in the Society: 

Grade of Member: Thomas C. Anderson, 
Hector Zayan-Bazan, Richard E. Bender, 
George R. Bird, Domenic T. Bua, Rich-

ard F. Desrosiers*, Paul A. DiPietro, 
Robert E. Germain, Joseph A. Handziak, 
Gino L. Mastroba ttista, Albert B. Pin
cince*. Christian A. Wethe*. 
Grade of Junior: Arnold F. Thibault, 
John F. McFarland, James W. Weaver 
Grade of Student: Paul J. Trudeau, 
Thomas L. Brown 

*Transfer from Junior 
President Herzog declared that the busi

ness portion of the Society meeting was 
ended and turned the meeting over to Mr. 
Albert G. Ferron, Chairman of the Hydrau
lics Section to conduct any necessary busi
ness for that Section. Mr. Ferron informed 
the membership that this was the Annual 
Meeting for that Section. A slate of officers 
was presented and elected. 

President Herzog introduced Prof. Leslie 
J. Hooper, Chairman of the John R. Free
man Fund Committee. Prof. Hooper in
formed the membership . that this was the 
seventh Annual John R. Freeman Memorial 
Lecture and that the Committee had se
lected Prof. Ven Te Chow of the University 
of Illinois an acknowledged authority on this 
subject to prepare a paper for presentation 
to the Society at this meeting. Prof. Hooper 
introduced Dr. Chow to the membership. 

Dr. Chow presented an interesting and 
timely dissertation on the various tech
niques which had been used for hydrologic 
modeling. The paper had been submitted for 
publication in a forthcoming issue of the 
Journal. 

Following .the formal presentation there 
was a brief question and answer period. 

One hundred members and guests were 
present at the meeting following the dinner. 

The meeting adjourned at 9:40 P.M. 

Paul A. Dunkerley 
Secretary 
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March 22, 1972:- The 124th Annual Meet
ing of the Boston Society of Civil Engineers 
was held today in the Morse Auditorium, 
Science Museum, Science Park, Boston, 
Mass., and was called to order at 4:10 P.M. 
by President Ernest A. Herzog. 

President Herzog stated that the minutes 
of the January and February 1972 meetings 
would be published in a forthcoming issue 
of the Journal. He declared that the minutes 
of the March, May and June 1971 meetings 
had been published in the Journal. 

President Herzog called upon the Secre
tary for announcements. The Secretary an
nounced that at the Board of Government 
Meeting held March 20, 1972, the following 
had been elected to membership: 

Grade of Member: Hubert DeBiche, 
Joseph D. Guertin, Jr,, Robert L. Plum, 
Herman R. Weinberg*, Dean K. White* 

*Transfer from Junior 
The Secretary further announced that 

application for membership had been re
ceived from the following: 

G~rald F. Conklin*, Hyde Park, Mass. 
Richard S. Cook*, Hingham, Mass. 
Charles H. Horstmann*, Yarmouth, 
Maine 
William P. Kennedy, Lexington, Mass. 
James J. O'Reilly, Chelmsford, Mass. 

*Transfer from Junior 
The annual reports of the Board of 

Government, Treasurer, Secretary and Audi
tors was presented, Reports were also made 
by the following committees: Publication, 
Hospitality, Library, John R. Freeman 
Fund, Ralph W. Horne Fund, Subsoils of 
Boston, Membership, Advertising, Joint Leg
islative Affairs, Public Relations, B.S.C.E.
A.S.C.E. Relations, and B;s.C.E. Quarters 
Committee, 

It was VOTED "that these reports be 
placed on file". 

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

President Herzog stated that the reports 
from .the committees and sections would be 
published in the April 1972 Journal. 

The Tellers of Election, Peter K. Taylor 
and Samuel E. Rice 3rd, made their report 
on the results of the ballots, and in accor
dance therewith the President declared the 
following had been elected officers for the 
ensuing year: 
President 
Vice-President 
Secretary 
Treasurer 
Directors 

Nominating 
. Committee 

James P. Archibald 
Peter S. Eagleson 
Joseph F. Willard 

Robert T. Colburn 
Charles C. Ladd 

Charles H. Flavin 
Leland F. Carter 

Arthur H. Mosher, Jr. 
Allan Grieve, Jr. 

President Herzog then made a few an
nouncements concerning the dinner meet
ing. 

Following a 5-minute recess President 
Herzog delivered the Presidential Address 
entitled "Transportation - The Develop
ment of Minimum Design Functions", 
Thirty-five members and guests attended the 
business meeting. 

The meeting adjourned at 6:00 P.M., to 
reconvene following the social hour and 
dinner, 

President Herzog called the adjourned 
meeting to order again at 8:20 P.M. Follow
ing general remarks and the introduction of 
guests and officers at the head table Presi
dent Herzog turned the affairs of the meet-
ing to the awarding of prizes. · 

The Secretary stated that the Ralph W. 
Horne Fund was established in 1964 by a 
gift from the Directors of Fay, Spofford & 
Thorndike, Inc., the income of which would 
be devoted to a prize or certificate to be 
awarded annually to a member designated 
by the Board of Government as having been 
outstanding in unpaid public service in 
municipal, state or federal elective or ap
pointive posts; or in philanthropic activity 
in public interest. The Secretary stated that 
the recipient of the award this year was 
Prof. Earle F, Littleton, and asked the 
recipient to step forward .. President Herzog 
presented Prof. Littleton the Ralph W. 
Horne Award which was a certificate read-
ing as follows: ' 
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RALPH W. HORNE FUND AWARD 
Presented by the 

.BOSTON SOCIETY OF 
CIVIL ENGINEERS 

to 
EARLE FREDERICK LI'f.TLETON 

Devoted educator, dedicated and competent 
Civil Engineer for his untiring efforts for a 
period of years in· local government and 
committee work, and more particularly for 
his outstanding contribution to good gov
ernment by his diligent service on sensitive 
state boards, the 

Board of Government 
of the 

BOSTON SOCIETY OF 
CIVIL ENGINEERS 

has elected him to be the 
Seventh Recipient 

of the 
Ralph W. Horne Fund Award 

and this certificate is proudly presented to 
him March 22, 1972. 

Paul A. Dunkerley Ernest A. Herzog 
Secretary · President 

The Secretary announced the endow
ment conditions for the prizes which would 
be awarded and called upon each of the 
recipients to step forward to receive the 
prize awards as follows: 

April 26, 1972 :- The monthly meeting of 
the Boston Society of Civil Engineers was 
held jointly with the Transportation and 
Geotechnical Sections at the Red Coach 
Grille, 43 Stanhope Street, Boston, Mass. 
The meeting followed a social hour and 
dinner. 

The meeting was called to order at 7:30 
P.M. by Chairman Robert T. Tierney of the 
Transportation· Section. After conducting 
the business of the Section, Mr. Tierney 
called upon Mr. Edmund Johnson, Chair
man of the Geotechnical Section to conduct 
any business of his section. There being 
none, the meeting was briefly turned over to 

A ward Recipient 
Clemens . Eliahu Traum 
Herschel Waclaw P. Zalewski 

William 
P. Morse 
Scholarship James A. Stern 
Desmond 
FitzGerald 
Scholarship Patricia Curran 

Paper 
"An Analogy 
to the Struc
tural Behavior 
of Shear. Wall 
Systems" 

President Herzog then introduced the 
guest speaker of the evening, Mr. Bradford 
H. Washburn, Director Science Museum. Mr. 
Washburn gave a most interesting illustrated 
talk on the Mapping of the Grand Canyon. 
Following the talk President Herzog pres
ented the retiring Secretary, Paul A. Dunk
erley, with a certificate of appreciation. for 
his ·services as Secretary of the Society. 
President Herzog then turned the meeting 
over to President-Elect James P. Archibald 
who presented the retiring President Ernest 
A. Herzog, with a certificate of appreciation 
for services rendered. 

The meeting adjourned at 9 :00 P.M. 
One-hundred thirty-four members and 

guests attended the dinner and meeting. 
After the meeting members and guests 

were conducted through the Planetarium 
and then adjourned at 10 P.M. 

Joseph F. Willard 
Secretary 

President James R. Archibald. 
President Archibald stated that the mi

nutes of the 124th Annual Meeting of the 
Society held on March 22, 1972 would be 
published in the Journal and that the 
reading of those minutes would be waived 
unless· there was objection. No objection 
was heard. 

President Archibald then called upon the 
Secretary for announcements. The Secretary 
announced that the following had been 
elected to membership in the Society at the 
meeting of the Board of Government on 
April 20, 1972: 
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Grade of Member: Gerald F, Conklin*, 
Richard S. Cook*. Charles H. Horst
mann*, William P. Kennedy, James J. 
O'Reilly 

*Transfer from Junior 
There being no further business to trans

act, Chairman Tierney introduced the speak
ers for the evening: 

Mr. Walt Hansen, Boston Transportation 
Planning Review 
Mr. William Wachter, Howard, Needles, 
Tammen & Bergendoff 
Mr. Stiles Stevens, Charles A. Maguire 
Associates, Inc, 
Mr. Morse Klubock, Perini Corporation, 
Marine Division 

COMPUTER SECTION 
February 2, 1972:- Gerald Woodland, 
Meeting Chairman, called the 4th Annual 
Meeting of the BSCE Computer Section, 
meeting with the ASCE Local Section, to 
order at 7:40 at the Playboy Club of 
Boston. Sixty-five members and guests were 
present. Gerry first urged that the question
aire on · meeting, places, time and topics 
handed out to each person present be 
returned either at the meeting or to Al 
Rimer. 

The meeting was then turned over to Al 
Rimer for conduct of section business. Al 
then called upon Gerry Woodland for the 
report of the nominating committee which 
consisted of the three past and present 
chairmen of the section. Gerry then pres
ented the nominations from the nominating 
committee as: 
Chairman Robert D. Logcher 

M.I.T. 
Vice-Chairman David Hellstrom 

Arthur D. Little Co. 
Clerk Charles Shaker 

Fay, Spofford & Thorndike, Inc, 
John Christian, M.I.T. 

Jekabs Vittands, Metcalf & Eddy 
Al Rimer, Camp Dresser & McKee 

Al asked for nominations from the floor 
and when none was offered asked and 
received a motion to close the nominations, 
He then asked Gerry Woodland to cast a 
single vote for the slate. 

These gentlemen inade an excellent pres
entation on the subject "The Proposed 
Third Harbor Crossing", which reviewed the 
various need studies as well as construction, 
location, and other problems associated 
with the subject. Following the presentation 
by the panelists there was a question and 
answer period in which the audience showed 
considerable interest. 

Fifty-two members and guests attended 
the meeting, which was adjourned at 9:00 
P.M. 

Respectfully submitted, 
Joseph F. Willard 

Secretary 

The annual report was then presented by 
. the Section Chairman, Al reported that in 
this 4th year of the Section, the impending 
merger with ASCE has been anticipated and 
has tempered progress by its delay, In 
reviewing activities Al described a survey of 
time sharing and batch processing vendors 
which is currently underway. The results of 
this survey are to be made available to all 
Society's friends and members and possibly 
published in the ESNE Newsletter or the 
Society's Journal. The questionnaire is cur
rently under final review. Plans ar,e also 
underway to computerize some of the So
ceity's records, billings, mailing list, etc, 

The meeting chairman then called upon 
the chairman-elect, who presented on behalf 
of the Section, a token of the esteem held 
by the members toward the past and present 
chairman of the Section for establishing and 
building the Section into a viable com
munication mechanism in a field so importa
nt to all society members. 

Gerry Woodland then introduced speak
ers of the evening, Introducing a panel of 
vast technical and management experience 
including: 

William Theon - from a structural engi
neering firm. 
Joseph Heney - from an environmental 
consulting firm. 
Edwin Cameron - from an engineering 
design & constructor. 
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Joseph Heney from Camp Dresser & 
McKee was then introduced. Mr. Heney 
began by describing his firm. With 470 
people working in the environmental engi
neering field, his firm was a partnership 
until the start of 1971 at which time it 
became a corporation. In breaking down the 
operation of CDM, Mr. Heney mentioned 
the existence of a computer department and 
an advisory committee on computers. The 
advisory committee has broad membership 
from all aspects of the firm and advises on 
activities of the computer department. 
CDM's hardware consist of a 16K IBM 1130 
with RJE and plotting capabilities. Systems 
currently on line include payroll with print
ed checks and government forms, account
ing including labor distribution and job cost 
accounting, also excess deficit reporting 
which compares profit/cost to fee and profit 
sharing and retirement . record keeping. 
Many small tasks such as telephone list are 

.also maintained with the aid of the com
puter. Some CPM work is also done. The 
computer group is currently working on 
additional accounting functions which in
clude account payable, account receivable 
and personnel records. 

Bill Theon of LeMessurier Associates was 
introduced next. Mr. Theon, in explaining 
that he would describe his firm's use of 
computers for job control, described 
LeMessuritlr Associates as a small firm inter
ested in using computers at a human level. 
As consultant to architects on buildings and 
foundations, they considered their primary 
computer use to be associated with engi
neering. 

Typical time curve on job costs shows a 
typical job profile, Job expectations could 
then be plotted and compared against data 
collected for an actual .job. This task was 
first performed by hand and has for the past 
four years been computerized. Exception 
reporting based on progress by 10% incre
ments brings progress to management's at
tention. 

Also with 300 active jobs in the office at 
one time, ,manpower projection is a real 
problem. For each job week by week a 
cumulative record of the job is developed. 
Such records have led to the typkal job 
profile with information collected by type, 

size and architect involved in the project. 
With the job profile and phasing this can be 
integrated over all jobs to project manpower 
for the next 12 months on work in hand. 
Typical results of these projections were 
presented and evaluated. Cumulative ac
curacy was found to be within 7%. Such a 
system is being used to project manpower 
and work needs. Cash flow can also be 
discerned from such reports. 

Mr. Edwin Cameron of Stone & Webster 
was introduced next. He described Stone & 
Webster as mostly in the power plant 
business. Engineering and construction was 
performed on an integrated basis. The firm 
did design, construction and purchasing, all 
simultaneously. The development of a single 
fossil fuel power plant now took approxi
mately 6 years from inception to operation; 
in a nuclear plant, more than 9 years. 
Increased complexity and control require
ments and problems of supplier and laborer 
reliability required tighter control by man
agement. Stone & · Webster is currently 
introducing a network base time/cost/ 
manpower system: Mr. Cameron described 
Stone & Webster as a large size firm pro
ducing in 1971 on its work in hand 2 
million man hours of design. 

Mr. Cameron then described the plan
ning process in Stone & Webster. These 
involved: Organization -,- overall planning; 
Project breakdown structure - assignment 
of responsibility; Work and resource plans -
CDM; Plan/schedule - currently using 
PMS/360 in batch.processing mode. 

Management activities were considered 
hierarchical in the firm. Operating down
ward from the owner, the design disciplines 
and the drawing production has led to the 
need for a series of production control 
systems. The systems are identified as: 
Employee Information (resource); Pro
duction Management (schedule); Work Flow 
Management· (control). The first of these 
currently operational. 

Mr. Cameron then described the system 
design process at Stone & Webstednvolving: 
Object phase; Design of system; Conceptual 
definition; Definition in detail; Design (cod
ing); Operational (start up). 

System operation was! then described 
involving data entry using tape cassettes, 
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and on line interactive use, using a system 
called Ramis operating with a time shared 
Service Bureau. The employee information 
system includes: Staff profiles; Experience 
profiles; Wage profiles; Skmprofiles; Person
nel profiles; for each employee of the 
company. 

The conceptual phase for the production 
management system has recently been com
pleted. The following aspects of the system 
were described: Planning - Scope of work; 
Plan; Estimates. Control - Status reports; 
Predictive reports. 

The conceptual phase of the work flow 
management systems will start in 1973. It is 
envisioned as dealing primarily with do.cu
ments including documents outside of Stone 
& Webster's drawings .. 

Gerry Woodland then opened the meet
ing to questions from the floor. Al Rimer 
first asked Mr. Cameron how to educate 
management on computers. Mr. Cameron 
described user-oriented education at Stone 
& Webster which was heavy on network 
based techniques. One thousand people have 
been put through a planning, progress, a.nd 
control course including some of their 
clients. Ed Morley of Stone & Webster asked 
Mr. Heney how much development was 
done in house in their firm. Mr. Feldman, 
replying for Mr. Heney, described that 
major packages were contracted with out
side firms while staff was being built in 
house. Now the in house staff does most 
development. This approach resulted from a 
desire to modify rapidly any of their soft
ware. 

Carl Gates asked Mr. Theon the impact 
on the loss of graphics with computer usage. 
Mr. Theon replied that 15 minutes of hand 

· plotting needed to be done. He. could not 
justify a plotter for this small amount of 
work. Bob .Feldman then asked Mr. Theon 
what the historical data source was for 
manpower projection. only payroll or other 
sources. Mr. Theon explained that the first 
pass came from payroll data. The second 
pass. allowed . the engineer to override any 
projectioris. Mr. Rimer then asked Mr. 
Theon of the size of the review group 
reviewing exceptions. This was described as 
14 associates and partners in Cambridge. 
They found BIG BROTHER job monitoring 

system to be effective. Joe McCommick of 
COM asked Mr. Theon how they dealt with 
spedal projects that did not fit' their histor
ical profiles. They were described as being 
dealt with individually with the user uti~ 
lizing the override capabilities in the system. 
No network basis was used. Leo Frowley 
asked Mr. Theon if experience has increased 
the accuracy and impact on product engi
neers. Mr. Theon said they were working on 
improving accuracy. He felt the problem 
was getting people to use results from such a 
computer system. Mr. John Crosby from 
Stone & Webster then asked Mr. Theon for 
his thoughts on exception reporting. Mr. 
Theon felt that in a small office broad 
information. access in communication was 
more of a way of life. Mr. Crosby asked if 
they .could use exception reporting to dele
gate authority. Mr. Theon felt that a small 
firm such as his did not have the depth of 
organization to make this a problem. ms 
type of organization is more par?cllel. Al 
Rimer then asked the panel if the system he 
was describing had impacted value in their 
firm. Mr. Cameron gave an unqualified 
"yes" and described an imperative need. Mr. 
Stelling of Thompson . and Lichtner then 
asked the panel what unforeseen problems 
they encountered in the use of these sys
tems. Mr.·. Camei:on responded . by saying 
that With a matrix organization; the man
ager in a problem area sees only the ag
gregate problem, primarily that with ao
ceptance. Mr. Crosby replied that the com
puter division at Stone & Webster solves 
problems by setting up joint task forces. H 
works with users to gain user acceptance, 
user experience and promote com
munication. Mr. John Wells then asked if 
these firms had a formal computer staff of 
only engineers, trained for computer work. 
Gerry Woodland responded that Stone & 
Webster forecast working needs including 
the types of talents needed and got special
ist, including computer systems people and 
operations research types. He felt that the 

· key was to get people flexible enough to 
change to meet needs. Mr. Theon responded 
that his computer was managed by some 
trained both as an engineer and a computer 
specialist. 

Gerry Woodland called the meeting to a 
close at 9:40 P.M. 
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Pursuant to the requirements of the By-Laws the Board of Government presents its 
report for the year ending March 22, 1972. 

The following is a statement of the:status of membership in the Society: 
Honorary . 10 
Members 1060 
Associates 3 
Juniors 49 
Students 3 
Total 1125 

Student Chapters 

New Members 
New Juniors· 
New Students 

Members 

Summary of Additions 

Reinstatements 

Summary of Loss of Members 
Deaths 
Resignations 
Dropped for non-payment of dues 
Dropped for failure to transfer 

2 

24 
3 
1 

4 

19 
16 
27 

3 

Life Memberships 
Life Members 
Members becoming eligible today 

for Life Membership 
Applications pending on March 20, 1972 

133 

5 
9 

Honorary Membership is as follows: 
John B. Babcock, 3rd, elected Januaty 2, 1969 
Charles 0. Baird, Jr., elected January 2, 1969 
Harry P. Burden, elected February 1, 1965 
Arthur Casagrande, elected February 1, 1965 
Frank M. Gunby, elected February 15, 1950 
Ralph W. Horne, elected February 1, 1965 
Karl R. Kennison, elected February 7, 1951 
Howard M. Turner, elected February 18, 1952 
Frederic N. Weaver, elected February 1, 1965 
John A. Volpe, elected January 29, 1968 
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March 24, 1971 

May 19, 1971 

June 2, 1971 

January 19, 1972 

February 16, 1972 

Date 

March 24, 1971 
May 19, 1971 
June 2, 1971 

January 19, 1972 

BOSTON SOCIETY OF CIVIL ENGINEERS 

The following members have been lost through death: 
Albert Adelman, May 14, 1971 
Theodore M. Beach, 1971 
Attila Bene, August 21, 1971 
Charles C. Cain, Sept. 12, 1971 
Thomas R. Camp, Nov. 15, 1971 
Richard E. Cavanaugh, Feb. 15, 1971 
Matthew H. Chamberlain, Nov. 17, 1970 
Frederick D. Goode, Jr., Nov. 24, 1970 
Frederick S. Gibbs, Nov. 19, 1971 
William G. Horton, Aug. 5, 1971 
Clyde W. Hubbard, Nov. 12, 1971 
Frank A. Marston, Feb. 23, 1972 
George A. McKenna, Aug. 25, 1970 
Henry A. Mohr, Feb. 22, 1971 

· James M. Mullarkey, Feb. 6, 1971 
Frank K. Perkins, Feb. 6, 1971 
Ashley Q. Robinson, Jan. 17, 1972 
Ralph M. Thomas, Oct. 10, 1971 
George C. Woods, Sept. 16, 1970 

MEETINGS OF THE SOCIETY 

Address of Retiring President, Ernest L. Spencer, 
"Yesterday and Tomorrow". 

Joint Meeting with BSCE and ASCE Transportation 
Sections. Guy Rosmerin, Transportation Advisor to the 
Governor, Commonwealth of Massachusetts. "The Politics 
of Transportation 1971 ". 

Joint Outing with BSCE Sanitary Section. Peter K. 
Devenis, Charles A. Maguire Assoc. Inc., M.D.C. Water 
Detention and Chlorination Station on Memorial Driv.e, 
Cambridge, Mass. and a trip to .the Nuclear Sector in 
Cambridge. 

Joint Meeting with Mass. Section ASCE. Mr. Anthony 
J. DiSarcine and Mr. Lawrence Whipple. Assoc. Members 
of ASCE and Co-Chaired a Mass. Section Committee 
'Compensation Task Force'. "Guidelines for Wages and 
Fringe Benefits". 

Joint Meeting with BSCE Hydraulics Section. (John R. 
Freeman Memorial Lecture). Dr. Ven Te Chow, Prof. 
Hydraulic Engineering, University of Illinois. "Hydrologic 
Modeling". 

ATTENDANCE AT MEETINGS 

Place 

Science Museum 
New England Life Building 
Chlorination Station 
Cambridge, Mass. 
Nick's Restaurant 
100 Warrenton Street 
Boston, Mass. 

Dinner Meeting 

194 194 
39 46 
36 36 

71 79 
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Red Coach Grill 
43 Stanhope Street 
Boston, Mass. 
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96 100 

The meetings of the sections, offering opportunity for more detailed discussions, 
continue to demonstrate their value to their members and to the Society. A wide variety of 
subjects were presented, The Annual Reports of the various sections will be presented at the 
Annual Meeting of the Society and will be published in the Journal. 

FUNDS OF THE SOCIETY* 

Permanent Fund, The Permanent Fund of the Society has a book value of $78,990.98. 
The Board of Government authorized the use of as much as necessary for the current 
Income of this fund in payment of current expenses. By vote of the Society, as prescribed 
by the By-Laws, at the January 19, 1972 and February 16, 1972 meetings, the Board of 
Government was authorized to transfer an amount not to exceed $8,000 from the Principal 
of the Permanent Fund for current expenditures, The amount necessary to transfer from the 
Principal of the Permanent Fund for current expenditures was $4,279.57. 

John R. Freeman Fund. In 1925 the late John R. Freeman, a Past President and 
Honorary Member of the Society, made a gift to the Society of securities which was 
established as the 'John R. Freeman Fund'. The income from this fund is to be particularly 
devoted to the encouragement of young engineers. Mr. Freeman suggested several uses, such 
as the payment of expenses for experiments and compilations to be reported before the 
Society; for underwriting meritorious books or publications pertaining to the hydraulic 
science or art; or a portion to 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 report of which would 
be presented to the Society, This year a John R. Freeman Memorial Lecture was given by 
Dr. Ven Te Chow, Professor of Hydraulic Engineering at the University of Illinois. The 
expenditures from this fund during the year were $661.90.' 

Edmund K. Turner Fund, 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 that no expenditures be made this year from this fund. 

Alexis H. French Fund. The Alexis H. French Fund, a bequest of $1,000 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 that no expenditures 
be made this year from this fund. 

Tinkham Memorial Fund. The Samuel E. Tinkham Fund, established in 1921 at the 
Massachusetts Institute of Technology by the Society, "to assist some worthy student of 
high standing to continue his studies in Civil Engineering" had a value of $3,507.24 on June 
30, 1971. C. S. Wreschnig (Miss) a student in Civil Engineering class of 1974 was awarded 
this Scholarship of $275 for the year 1971-1972. 

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 is "to be used for presentation of prizes for papers which have been 

*Details regarding the value and income of these funds are given in the Treasurer's Report. 
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particularly useful and commendable and worthy of grateful acknowledgement. The 
expenditures from this fund during the year was $47.23. 

Desmond FitzGerald Fund. The Desmond FitzGerald Fund, established in 1910 by a 
bequest of $2,000 from the late Desmond FitzGerald, a Past President and Honorary 
Member of the Society provided that the income from this furtd shall "be used for 
charitable and educational purposes". The Board voted on April 13, 1964 'to use the 
income of this Fund to establish a Boston Society of Civil Engineer's Scholarship in Memory 
of Desmond FitzGerald, and that it be given to a student in Civil Engineering at 
Northeastern University', It was voted on January 19, 1972 'to accept the recommendation 
of the Committee at Northeastern University, namely, that the scholarship of $150 be given 
to Patricia Curran'. Presentation to be made at the Annual Meeting of the Society on March 
22, 1972. 

Edward W. Howe Fund. This fund, a bequest of $1,000, was received in 1933 from the 
late Edward W. Howe, a Past President of the Society. No Testrictions were placed on the 
use of this bequest, but the recommendations of the Board of Government was "that the 
fund be kept intact, and that the income be used for the benefit of the Society or its 
members", The Board voted that no expenditures be made this year from this fund. 

William P. Morse Fund. This Fund, a bequest of $2,000, was received in 1949 from the 
late William P; Morse, a former member of the Society. No restrictions were placed on the 
use of this bequest, but the recommendation of the Board of Government was "that the 
Fund be· kept intact and that the income be used for the benefit of the Society or its 
members", Upon recommendation of the committee appointed by the President, the Board 
voted on April 5, 1954 'to appropriate from the income of this Fund a Scholarship to be 
known as the Boston Society of Civil Engineers' Scholarship in Memory of William P. Morse, 
and that it be given to a Civil Engineering student at Tufts University', It was voted on 
February 16, 1972 "to accept the recommendation of the Committee at Tufts University, 
namely, that the Scholarship of $150 be given to James A. Stern". Presentation to be made 
at the Annual Meeting of the Society on March 22, 1972. 

Frank B. Walker Fund. This Fund, a bequest of $1,000, was received in 1961from Mary 
H. Walker,. wife of Frank B. Walker, a Past President of the Society. No restrictions were 
placed on the use of this bequest, but the recommendation of the Board of Government was 
"that this fund be kept intact and that the income be used for the benefit of the Society or 
its members". The Board voted that no expenditures be made from this fund this year. 

Ralph W. Horne Fund. This Fund, a bequest of $3,000, was received June 29, 1964 
from the Directors of Fay, Spofford & 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 outstanding in unpaid public service in municipal, state 
or federal elective or appointive posts; or in philanthropic activity in the public interest. 
Members of B.S.C.E. only are eligible for the Award. The Board voted unanimously 
February 16, 1972, "to accept the recommendation of the Ralph W. Horne Fund Award 
Committee, namely, that Earle F. Littleton be the recipient to receive the Ralph W. Horne 
Fund Award for the year 1971-1972". Presentation to be made at the Annual Meeting of 
the Society on March 22, 1972. 

Thomas R. Camp Fund. This Fund, a bequest of $10,000, was received January 15, 
1971, from the Directors of Camp Dresser & McKee, Inc., to establish the 'Thomas R. 
Camp Fund', the income to be used to support an annual Thomas R. Camp Lecture or 
lectures on outstanding recent developments or proposed or completed research in the 
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sanitary engineering field. The income from the fund, over and above that needed to 
support the annual lecture should be added to the fund, but could be used otherwise at the 
discretion of the Board of Government of the Boston Society of Civil Engineers. 

Award 
Ralph W. Horne Award 
Desmond FitzGerald 

Scholarship 
William P. Morse 

Scholarship 
Clemens Herschel 

Award 

PRIZES 

Recipient 
Earle F. Littleton 

Patricia Curran 

James A. Stern 
Eliahu Traum 

Waclaw P. Zalewski 

LIBRARY 

Paper 

"An Analogy to the 
Structural Behavior of 
Shear Wall Systems". 

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 published in the Journal and the reports 
of the Committees will be presented at the Annual Meeting March 22, 1972. 

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. 

Ernest A. Herzog 
President 
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REPORT OF THE SECRETARY 

Boston, Mass. March 22, 1972 

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 FEBRUARY 29, 1972 

OFFICE 
Secretary's Salary & Expense 
Treasurer's Honorarium 
Stationary, Printing & Postage 
Incidentals & Petty Cash 
Insurance & Treasurer's Bond 
Quarters, Rent, Tel. & Light 
Office Secretary 
Soil Mechanics 
New Office Equipment 
Social Security 

MEETINGS 
Rent of Halls 
Hospitality Committee 
Annual Meeting March 1971 

SECTIONS 
Sanitary Section 
Structural Section 
Transportation Section 
Hydraulics Section 
Construction Section 
Geotechnical Section 
Computor Section 
Contingency Fund 

JOURNAL 
Editor's Salary & Expense 
Printing & Postage 
Advertisements 
Sale of Journals 
Reprints 
Copyright 
Forum 

LIBRARY 
Periodicals 
Binding 

FORWARD 

EXPENDITURES 

$1,400.00 
900.00 

1,354.05 
43.37 
18.00 

7,115.93 
7,450.00 

476.52 
553.78 

96.00 
855.81 

1,720.17 

10.85 
195.40 

- 43.10 
51.00 

176.41 
113.70 

900.00 
7,670.27 

489.09 
24.00 

1,053.82 

69.00 
72.44 

32,766.51 

RECEIPTS 

$ 370.00 

740.50 
1,430.00 

2,866.50 
2,893.25 

565.75 

$8,866.50 
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BRTFWD. $32,766.51 $8,866.50 

MISCELLANEOUS 
Binding Journals for Members 
Bank Charges 
Miscellaneous 
Engineering Societies Dues 
Public Relations Committee 
Sales Tax 
Dues from BSCE Members 
Trans. Income Perm. Fund 
Trans. Prin. 

15.00 
37.31 

166.92 
1,121.25 

80.00 
1.82 

15.00 

79.85 

1.82 
18,943.07 
4,403.00 
4,279.57 

$36,588.81 

Payable Estimated fill Oct. '71 Journal 

$34,188.81 

2,400.00 

$36,588.81 $36,588.81 

Entrance Fees to Permanent Fund $2S5.00 

24 New Members; 3 New Juniors; 4 Reinstatements. 

The above receipts have been paid to the Treasurer whose receipt the Secretary holds. 
The secretary holds cash amounting to $30 to be used as a fixed fund for cash on hand. 
$56.75 withholding tax is payable to the State of Massachusetts in April 1972. 

Respectfully submitted, 

Paul A. Dunkerley 
Secretary 

REPORT OF THE TREASURER 

MARCH 22, 1972 
for 

Fiscal Year March 1, 1971 through February 29, 1972 

FINANCIAL STANDING 

The financial standing of the Society is summarized in the following four tables which 
accompany this report. The tables represent conditions as they existed at the close of 
business on February 29, 1972. 

TABLE I 

TABLE II 

TABLE III 
TABLE IV 

Condensed Statement of Condition -
Assets and Liabilities 

Condensed Statement of Income and 
Expenditures - Distribution of Funds 

Portfolio of Investments 
Income and Yield from Investments 

SOCIETY INVESTMENTS 

The Boston Safe Deposit and Trust Company continues to provide us with investment 
management and custodian services for the portfolio of securities owned by the Society, and 
has furnished us with a certified audit of the Income and Principal Accounts relating to our 
investments. 
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The Investment Division of the Boston Safe Deposit and Trust Company has reviewed 
our portfolio of securities and recommended certain sales and purchases. The Investment 
Committee of the Society considered and approved all but one and so informed the Board 
of Government. The Board voted to approve the Investment Committee recommendations, 
and authorized the recommended changes and directed the Custodian Bank to proceed with 
the transactions. 

The general policy which dictates the handling of the portfolio continues to be the 
maintenance of reasonable income consistent with reasonable growth rate as a hedge against 
inflation. 

The following changes were made in the portfolio during this fiscal year. 
Sold 
250 American Tel. & Tel. Co. Rights 
200 Shares Kraftco Corp. 
520 Shares Wilson & Co., Inc. 

Purchased 
13 Shares International Business Machines 

500 Shares B.F. Saul Real Estate Invest. Trust 

Received 
260 Shares Wilson & Co. (Stock Split) 

3 Shares Boise Cascade (Stock Dividend) 
plus $8.55 in lieu of stock dividend 

$ 77.00 
9,215.19 
5,715.62 

$15,007.81 

$ 4,673.50 
10,500.00 

$15,173.50 

The percentage of common stocks in the portfolio based on current market value is now 
72.5%. The yield from all securities in the portfolio is approximately 4.4%. 

AUDIT 

The Auditing Committee has reviewed the Treasurer's account book, the bills paid by 
the Treasurer, the receipts from the Secretary, the savings bank passbook, the checkbook, 
and the certified audit of the income and principle accounts of the Society investments. The 
information contained in this report has been verified. 

INVESTMENT FUNDS - INCOME ACCOUNT 
( Bos. Safe Dep. & Tr. Co. Custodian) 

Balance March 1, 1971 
Dividends Received 
Interest Received 

Sub Total 
Custodian Bank Charges 
Transfer to B.S.C.E. 

Sub Total 
Balance in account February 29, 1972 

$ 704.90 
7,282.43 
2,736.25 

1,238.55 
8,500.00 

$10,723.58 

9,738.55 
$ 985.03 
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INVESTMENT FUNDS - PRINCIPAL ACCOUNT 
(Bos. Safe Dep. & Tr. Co. Custodian) 

Balance March 1, 1971 
Stock Sold 
Rights Sold 
Rec'd in lieu of Stock Dividend 

Sub Total 
Stocks Bought 

Sub Total 
Balance in Account February 29, 1972 

SAVINGS ACCOUNT 

$ 204.03 
14,930.81 

77.00 
8.55 

15,173.50 

(First Fed. Sav. & Loan Assoc. of Boston) 
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$15,220.39 

15,173.50 
$ 46.89 

This savings account is used as a temporary investment for money available for 
investment and for excess balance in the checking account, thus providing additional income 
to the funds. 

Balance March 1, 1971 
Transfer from Custodian Bank Income Account 
Transfer from Checking Account 
Interest Received 

Sub Total 
Transfer to Checking Account 

Sub Total 
Balance February 29, 1972 

$ 1,863.36 
4,000.00 
8,000.00 

458.04 

11,000.00 

CURRENT FUND ACCOUNT 

$14,321.40 

11,000.00 
$ 3,321.40 

This is the operating account of the Society. The account is provided with a balance of 
$3,000. on March 1, to insure that operations can be carried on until regular income is 
received. 

Total Expenditures 
Total Income & Receipts 

Excess of Income over Expenditures 

Balance March 1, 1971 
Transfer from Permanent Fund Income 
Transfer from Permanent Fund Principal 

Subtotal available to cover deficiences 
Balance in Account March 1, 1972 
Reserve in Account fro Bill Payable 

$34,188.81 
27,906.24 

( -6,282.57) 

$ 3,000.00 
4,403.00 
4,279.57 

$11,682.57 
3,000.00 
2,400.00 

By vote of the Board of Government $4,403.00 was transferred from the income of the 
Permanent Fund to the Current Fund. 

By vote of the Board of Government and two votes taken at regular monthly meeting of 
the Society $4,279.57 was transferred from the Principal of the Permanent Fund to the 
Current Fund. 
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It should be noted that the transfers to this fund include an additional $2,400. to cover 
payment at a later date for printing the October 1971 Journal, which is rightfully payable 
out of 1971-72 year funds. 

The membership and other interested persons are referred to the report of the Secretary 
published elsewhere in the Journal for a detailed breakdown of the income and expenses of 
the Current Fund account. 

PERMANENT FUND 

The Permanent Fund receives income from its prorated portion of interest and dividends 
from investments and pays its portion of service charges of the Custodian Bank. 

Receipts from entrance fees are credited to the principal of this fund. These 
amounted to $255. this year. 

Income from prorated interest and dividends 
Custodian bank service charges (prorated portion) 

Net Income 

$ 4,993.70 
590.70 

$ 4,403.00 

As explained above, this net income was transferred from the Permanent Fund to the 
Current Fund Account. A transfer of $4,279.57 was also made from the principal of the 
Permanent Fund to the Current Fund. 

JOHN R. FREEMAN FUND 

Payments from this fund were made this year for expenses of the annual Freeman 
Lecture. The lecturer, Prof. Yen Te Chow received an honorarium of $300.00 

Prorated portion of Investment Income 
Sub Total 

Prorated portion of Custodian Bank Charges 
Expenses of Freeman Lectures 
Lecturer's Honorarium 

Sub Total 
Excess of Income over Expenditures 

BORING DATA FUND 

$ 3,049.47 
$ 3,049.47 

265.27 
361.90 
300.00 

$ 927.17 
$ 2,122.30 

No expenditures were made from this fund this year, as no work was done on sorting 
and collating the Boring data information into publishable form. 

Balance in Fund March 1, 1971 
Donations 
Received from sale of books 

Balance March 1, 1972 

$ 1,336.11 
100.00 

92.00 
$ 1,528.11 

KARL R. KENNISON FUND 

On March 13, 1972 Mr. Fay of the Massachusetts Company reported to the Treasurer of 
the Society the status of the irrevocable trusts established on behalf of the Society by Karl 
R. Kennison. As of February 29, 1972 the two trusts involving shares in the Massachusetts 
Fund were as follows: 



Trust #4315 
Trust #4444 

Total 
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No. Shares 

356.650 
480.888 

837.538 

Market Value 

$ 4,404.63 
5,938.97 

$10,343.60 

111 

A year ago there were 830.592 shares which had a market value of $9,327.55. 

OTHER FUNDS 

The membership and other interested persons are referred to the Report of the Board of 
Government published elsewhere in this issue of the Journal for information concerning the 
remaining funds, reasons for existence, and the disbursements made from each. 

ACKNOWLEDGEMENTS 

I wish to thank Prof. Paul A. Dunkerley, Secretary of the Society for his valued 
assistance, and Mrs. Virginia Boudia, office secretary, for her careful work in keeping the 
accounting records. 

Respectfully submitted, 

Robert T. Colburn 
Treasurer 
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TABLE I 

CONDENSED STATEMENT OF CONDITION 

ASSETS AND LIABILITIES 

February 29, 1972 

ASSETS BOOK VALUE MARKET VALUE 
2-29-72 2-28-71. 2-29-72 2-28-71 

First Nat. Bank Bos. (Checking Acct.) 1,619.17 2,875.04 1,619 2,875 
Boston Safe Dep. & Trust Co. 

(Custodian Account) 
Bonds 55,628.84 55,628.84 44,674 44,540 
Stocks 118,675.93 112,608.60 192,150 184,471 
Balance in Account 1,031.92 908.93 1,032 909 

First Fed. Sav. & Loan Assoc. (Savings) 3,321.40 1,863.36 3,321 1,863 
Cash held by Secretary 30.00 30.00 30 30 ---

TOT AL ASSETS $180,307.26 173,914.77 242,826 234,688 

LIABILITIES AND FUNDS 

Permanent Fund 78,990.98 79,210.91 107,490 109,950 
John R. Freeman Fund 52,280.79 48,437.74 71,220 67,345 
Edmund K. Turner Fund 2,889.88 2,648.72 3,921 3,670 
Desmond FitzGerald Fund 5,441.26 5,133.04 7,385 7,110 
Alexis H. French Fund 2,860.92 2,622.83 3,890 3,630 
Clemens Herschel Fund 1,901.01 1,788.46 2,590 2,480 
Edward W. Howe Fund 3,219.15 2,950.59 4,221 4,090 
William P. Morse Fund 5,220.35 4,931.27 7,100 6,840 
Frank B. Walker Fund 1,453.24 1,332.28 1,970 1,850 
Ralph W. Horne Fund 4,453.69 4,082.18 6,074 5,650 
Lectures Fund 3,658.87 3,363.89 4,990 4,660 
Thomas R. Camp Fund 10,922.26 10,000.00 14,960 10,000 ---

Subtotal Inventment Funds $173,292.40 166,501.91 235,811 227,275 

Boring Data Fund 1,528.11 1,336.11 1,528 1,336 
Current Fund (Operating Fund) 3,000.00 3,000.00 3,000 3,000 
Secretaries Change Fund 30.00 30.00 30 30 
Taxes Withheld 56.75 46.75 57 47 
Reserve for Bill Payable (Oct. Journal) 2,400.00 3,000.00 2,400 3,000 

TOT AL LIABILITIES $180,307.26 173,914.77 242,826 234,688 



lA
H

L
b

 1
1 

C
O

N
D

E
N

S
E

D
 S

T
A

T
E

M
E

N
T

 O
F

 I
N

C
O

M
E

 A
N

D
 E

X
P

E
N

D
IT

U
R

E
S

 -
D

IS
T

R
IB

U
T

IO
N

 O
F

 F
U

N
D

S
 

F
is

ca
l 

Y
ea

r 
M

ar
ch

 1
, 

19
71

 t
hr

ou
gh

 F
eb

ru
ar

y 
29

, 
19

72
 

In
co

m
e 

G
ai

n 
R

ec
ei

pt
s 

E
xp

en
di

tu
re

s 
B

oo
k 

V
al

ue
 

In
te

re
st

 a
nd

 
fr

om
 s

al
e 

of
 

an
d 

T
ra

ns
fe

rs
 

an
d 

T
ra

ns
fe

rs
 

B
oo

k 
V

al
ue

 
F

U
N

D
 

3-
1-

71
 

D
iv

id
en

ds
 

S
ec

ur
it

ie
s 

to
 F

un
ds

 
fr

om
 F

un
ds

 
2-

29
-7

2 

P
er

m
an

en
t 

$ 
79

,2
10

.9
1 

$ 
4,

99
3.

70
 

$2
,8

21
.1

1 
$ 

25
5.

00
 

$ 
59

0.
70

 
$ 

78
,9

90
.9

8 
T

ra
ns

. 
B

al
. 

fr
om

 B
ill

 
P

ay
ab

le
 A

cc
ou

nt
 

98
3.

53
 

T
ra

ns
. 

In
co

m
e 

to
 C

ur
re

nt
 

F
un

d 
4,

40
3.

00
 

T
ra

ns
. 

P
ri

nc
ip

al
 T

o 
C

ur
re

nt
 

F
un

d 
&

 B
ill

 P
ay

ab
le

 A
cc

t. 
4,

27
9.

57
 

Jo
hn

 R
. 

F
re

em
an

 
48

,4
37

.7
4 

3,
04

9.
47

 
1,

72
0.

75
 

92
7.

17
 

52
,2

80
.7

9 
E

dm
un

d 
K

. 
T

ur
ne

r 
2,

64
8.

72
 

16
6.

79
 

94
.0

9 
19

.7
2 

2,
88

9.
88

 
>

 
D

es
m

on
d 

F
it

zG
er

al
d 

5,
13

3.
04

 
31

8.
69

 
17

7.
19

 
18

7.
66

 
5,

44
1.

26
 

z z 
A

le
xi

s 
H

. 
F

re
nc

h 
2,

62
2.

83
 

16
4.

19
 

93
.1

4 
19

.2
4 

2,
86

0.
92

 
C

 
C

le
m

en
s 

H
er

sc
he

l 
1,

78
8.

46
 

11
0.

89
 

61
.9

4 
60

.2
8 

1,
90

1.
01

 
>

 
E

dw
ar

d 
W

. 
H

ow
e 

2,
95

0.
59

 
18

5.
72

 
10

4.
79

 
21

.9
5 

3,
21

9.
15

 
t-

' 

W
ill

ia
m

 P
. M

or
se

 
4,

93
1.

27
 

30
4.

96
 

16
9.

98
 

18
5.

86
 

5,
22

0.
35

 
::-

i 
l:l:

I 
F

ra
nk

 B
. W

al
ke

r 
1,

33
2.

28
 

83
.7

0 
47

.1
6 

9.
90

 
1,

45
3.

24
 

>t
:I 

R
al

ph
 W

. 
H

or
ne

 
4,

08
2.

18
 

25
6.

91
 

14
4.

98
 

30
.3

8 
4,

45
3.

69
 

0 ::-
i 

L
ec

tu
re

s 
3,

36
3.

89
 

21
1.

86
 

11
9.

44
 

36
.3

2 
3,

65
8.

87
 

.., 
T

ho
m

as
 R

. 
C

am
p 

10
,0

00
.0

0 
62

9.
84

 
35

5.
62

 
63

.2
0 

10
,9

22
.4

0 
ti

) 

SU
B

T
O

T
A

L
 In

ve
st

. 
F

un
ds

 
$1

66
,5

01
.9

1 
$1

0,
47

6.
72

 
$5

,9
10

.1
9 

$1
,2

38
.5

3 
$1

0,
83

4.
95

 
$1

73
,2

92
.4

0 

B
or

in
g 

D
at

a 
F

un
d 

1,
33

6.
11

 
19

2.
00

 
1,

52
8.

11
 

C
ur

re
nt

 F
un

d 
3,

00
0.

00
 

27
,9

06
.2

4)
 

34
,1

88
.8

1)
 

3,
00

0.
00

 
In

co
m

e 
tr

an
s.

 f
ro

m
 

P
er

m
an

en
t 

F
un

d 
4,

40
3.

00
) 

P
ri

nc
ip

al
 tr

an
s.

 f
ro

m
 

P
er

m
an

en
t 

F
un

d 
1,

87
9.

57
) 

R
es

er
ve

 f
or

 B
ill

 P
ay

ab
le

 
3,

00
0.

00
 

2,
01

6.
47

) 
2,

40
0.

00
 

T
ra

ns
. B

al
. b

ac
k 

to
 P

er
m

. 
F

un
d 

98
3.

53
) 

P
ri

nc
ip

al
 tr

an
s.

 f
ro

m
 

Pe
rm

. 
F

un
d 

2,
40

0.
00

) 
S

ec
re

ta
ry

 C
ha

ng
e 

F
un

d 
30

.0
0 

30
.0

0 
T

ax
es

 W
it

hh
el

d 
46

.7
5 

10
.0

0 
56

.7
5 

- -
T

O
T

A
L

 
$1

73
,9

14
.7

7 
$1

0,
47

6.
72

 
$5

,9
10

.1
9 

$3
8,

02
9.

34
 

$4
8,

02
3.

76
 

$1
80

,3
07

.2
6 

..., 

--
-=

 •-=
 

•
•
•
c
.
 

c 
•"

 
•
•
•
· 

~
•
•
 
~
 
•
-
•
-
•
-
•
c
-
-
-
-



114 BOSTON SOCIETY OF CIVIL ENGINEERS 

TABLE III 

PORTFOLIO OF INVESTMENTS 

BOOK VALUE MARKET VALUE 
2-29-72 3-1-71 2-29-72 3-1-71 

BONDS 18% 
6,000 Assoc. Invest. Co. 5-1/8-79, Deb. $ 6,000$ 6,000 $ 5,085 $ 4,800 

10,000 Flintkote Co. 4-5/8-81, Deb. 10,450 10,450 7,750 7,875 
1,000 Florida Po. Corp. 3-1/8-84, 1st Mtge. 1,018 1,018 661 664 
5,000 Florida Po. Corp. 3-7 /8-86, 1st Mtge. 5,038 5,038 3,475 3,525 
5,000 Georgia P. Corp. 3-3/8-77, 1st Mtge. 5,162 5,162 4,250 4,144 
5,000 Marine Midland Corp. 4½-89, Deb. 5,000 5,000 3,575 3,450 

10,000 Montreal Quebec Imp. 6%-87, Deb. 10,075 10,o?S 8,375 8,025 
10,000 Orange & Rockland 6%-97, 1st Mtge. 9,950 9,950 8,563 9,200 

3,000 Ontario 3¼-72, Deb. 2,936 2,936 2,940 2,858 

TOTAL BONDS $ .55,629 $ 55,629 $ 44,674 $ 44,541 

PREFERREDSTOCKS7% 
214 International Tel. & Tel. $ 1,534 $ 1,534 $ 17,093$ 14,739 

COMMON STOCKS 72.5% 
250 Amer. Tel. & Tel. Co. $ 4,332 $ 4,410 $ 10,875 $ 12,250 
400 Clark Equipment Co. 12,287 12,287 20,000 16,200 
170 General Motors Corp. 9,131 9,131 13,451 13,621 
174 Boise Cascade 9,802 9,810 3,089 7,353 
250 Illinois Power Co. 11,591 11,591 8,937 9,781 

50 Inter. Business Machines 11,648 6,974 18,425 12,450 
400 McGraw Edison 14,211 14,211 15,100 14,550 
200 Kraftco 1,155 8,225 
358 New England Electric System 7,505 7,505 8,682 8,503 
500 Newmont Mining Corp. 12,549 12,549 15,938 14,062 
200 Standard Oil - N.J. 1,977 1,977 15,100 15,025 
472 Texaco 1,516 1,516 15,812 16,992 
200 Warner Lambert Pharm. Co. 9,937 9,937 16,875 14,800 

4 W. R. Grace Co. 156 156 117 134 
260 Wilson & Co., Inc. 7,866 5,785 
500 B.F. Saul Real Estate Invest. Trust 10,500 12,656 

TOTAL COMMON STOCKS $117,142 $111,075 $175,057 $169,731 

SAVINGS BANK 1.5% 
First Federal Sav. & Loan Assoc. $ 3,321 $ 1,863 $ 3,321 $ 1,863 

CASH ACCOUNTS 1.0% 
First Nat. Bank Bos. (Checking Acct.) $ 1,619 $ 2,875 $ 1,619 $ 2,875 
Bos. Safe Dep. & Trust Co. (Cust. Acct.) 1,032 909 1,032 909 
Secretary's Change Fund 30 30 30 30 

TOTAL CASH $ 6,002$ 5,677 $ 6,002$ 5,677 

GRAND TOTAL $180,307 $173,915 $242,826 $234,688 
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TABLE IV 

INCOME AND YIELD FROM INVESTMENTS 

BONDS 
6,000 Assoc. Invest. Co. 5-1/8-79, Deb. 

10,000 Flintkote Co. 4-5/8-81, Deb. 
1,000 Florida Power Corp. 3-1 /8-84, 1st Mort. 
5,000 Florida Power Corp. 3-7 /8-86, 1st Mort. 
5,000 Georgia Power Corp. 3-3/8-77, 1st Mort. 
5,000 Marine Midland Cor. 4½-89, Deb. 

10,000 Montreal Quebec Imp. 6%-87, Deb. 
10,000 Orange and Rockland 6½-97, 1st Mort. 

3,000 Ontario 3¼-72, Deb. 

TOTAL BONDS 

PREFERRED STOCKS 
214 International Tel. & Tel. Co. 

COMMON STOCKS 
250 Amer. Tel. & Tel. Co. 
400 Clark Equip. Co. 
170 General Motors Corp. 
174 Boise Cascade 
250 Illinois Power Co. 

50 Inter. Business Machines 
400 McGraw Edison Co. 
358 New England Electric System 
500 Newmont Mining Corp. 
200 Std. Oil - N. J. 
472 Texaco 
200 Warner Lambert Pharm. Co. 

4 W. R. Grace & Co. 
500 B. F. Saul Real Estate Invest. Trust 

TOTAL COMMON STOCKS 

SAVINGS ACCOUNT 
First Fed. Savings & Loan Assoc. 

TOTAL INCOME FROM INVESTMENTS 

Estimated 
Income 

$ 307.50 
462.50 

31.25 
193.75 
168.75 
225.00 
600.00 
650.00 

97.50 

$ 2,736.25 

$ 481.50 

$ 650.00 
560.00 
578.00 

43.50 
550.00 
270.00 
560.00 
558.48 
520.00 
780.00 
783.52 
260.00 

6.00 
680.00 

$ 6,799.50 

$ 450.00 

$10,467.2S 

115 

Yield on Current 
Market Value 

6.0% 
6.0 
4.7 
5.5 
4.0 
6.3 
7.2 
7.6 
3.3 

6.1% 

2.8% 

6.0% 
2.8 
4.3 
1.4 
6.1 
1.5 
3.7 
6.4 
3.3 
5.2 
5.0 
1.5 
5.1 
5.3 

3.9% 

5.25% 

4.4% 
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REPORT OF THE AUDITING COMMITTEE 

March 20, 1972 

To the Boston Society of Civil Engineers: 

We have reviewed the records and accounts of the Secretary and Treasurer 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 account accurately for the Society's Funds. 

Respectfully submitted, 

Lawrence C. Neale 
Charles A. Parthum 

REPORT OF JOURNAL EDITOR 

Boston, Mass., March 20, 1972 

To the Board of Government, Boston Society of Civil Engineers: 

During the last fiscal year, Volume 58 was published, consisting of issues for January, 
April, July and October 1971. It contained eleven technical papers and the Boring Data for 
the South Boston area of Boston, plus Society reports, in 302 pages of text. 

As mentioned in last year's report, the publication of the boring data increases the 
Journal expense since it involves extra composition costs. The Society .should benefit, 
however, when boring data are eventually published in a single hard-cover volume, since the 
composed copy is being retained for future use. 

This year an altered printing procedure, and an increase in subscription and advertising 
rates have effected a reduction in the net cost of the Journal to the Society. It is felt that 
this cost should and can be reduced further if a real effort is made to obtain more 
advertising and professional card insertions. An intensive effqrt to keep down production 
costs should continue. 

The continuing purpose of the Journal is to provide the Society members and our 
subscribers with a publication of high standards as a medium for top quality technical 
papers, high grade professional advertising, and Society reports. 

Respectfully submitted, 

H. H. Holly, Editor 

REPORT OF PUBLICATION COMMITTEE 

Boston, Mass., March 9, 1972 

To the Boston Society of Civil Engineers: 

During the period March 1971 and February 1972, the Publication Committee received 
sixteen papers. 
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Of these sixteen, five were rejected, five were published, two were accepted and have yet 
to be published, one was conditionally accepted and returned to the author for 
modifications, and three are currently being reviewed. 

Respectfully submitted, 

Max D. Sorota, Chairman 
Publication Committee 

REPORT OF THE LIBRARY COMMITTEE 

Boston, Mass., March 22, 1972 

To the Boston Society of Civil Engineers: 

The Library Committee, by intent, has had an inactive year. Since new quarters are a 
possibility at the expiration of the current lease, we felt any action affecting our current 
quarters would be inappropriate. We offer no recommendation concerning the acquisition of 
books and defer any action concerning the disposal of material now held at our current 
quarters until a definite decision has been made by the committee investigating quarters. 
Members of this committee have been in touch with members of the Library Committee to 
obtain information which could have some effect on their selection of future quarters of the 
Boston Society of Civil Engineers. 

Respectfully submitted, 

George W. Hankinson 
For the Library Committee 

· REPORT OF HOSPITALITY COMMITTEE 

Boston, Mass., March 16, 1972 

To the Boston Society of Civil Engineers: 

The Hospitality Committee submits the following report for the year 1971-1972: 
A total of five meetings of the Society were held during the past year. This was four 

meetings less than the previous year. 
Included in this total were the 123rd Annual Meeting, two joint meetings with the 

American Society of Civil Engineers, and two regular meetings of the Society. 
Dinners were served prior to all meetings. 
The average attendance of members and guests for the five meetings was 91 as compared 

to last year's average of 112. 

Respectfully submitted, 

Peter K. Taylor, Chairman 
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REPORT OF MEMBERSHIP COMMITTEE 

Boston, Mass., March 14, 1972 

To the Boston Society of Civil Engineers: 

While no major recruiting campaign was undertaken this year, several new members were 
obtafned through the personal efforts of the Committee Members. 

A more intensive program was planned, but was delayed, pending preparation of an 
up-dated Society brochure. We believe this will be a useful aid in a recruiting effort. 
Although this is not yet available it should be ready for presentstion to the Board for 
approval in the near future. 

The outgoing Committee will be glad to work with the incoming Committee to carry 
through this activity. 

The membership statistics for the past year are as follows: 
New Members 24 
Application Pending 9 
New Junior Members 3 
New Student Members 1 
Reinstated Members 4 

Total Society membership as of March 1, 1972: 1,125. 

Respectfully submitted, 

Edmund G. Johnson, Chairman 
William Zoino 

Charles H. Flavin 
Richard F. Battles 

A. Paul LaRosa 

REPORT OF THE PUBLIC RELATIONS COMMITTEE 

Boston, Mass. 

To the Boston Society of Civil Engineers: 

There were no meetings of the Public Relations Committee held during the year 
1971-1972. 

Contacts were made with Patriot Ledger and Boston Herald. They said they would send 
reporters to any meeting considered newsworthy by them. They received several notices 
including Annual Meetings 1971 and 1972. They have not covered any meeting to my 
knowledge. Both contacts however, say they are interested. 

The contacts are 
Boston Herald 
Ledger 

Bob Kirsted, City Editor 
Dorothy Perkins 

Respectfully submitted, 

Ernest A. Herzog 
Chairman 



ANNUAL REPORTS 

REPORT OF COMMITTEE ON SUBSOILS OF BOSTON 

March 22, 1972 

To the Boston Society of Civil Engineers: 

119 

During the past year boring data for the sub-area South Boston were published in the 
January 1971 issue of the Journal. Compilation of data for the sub-area Cambridge which 
was begun in November 1969 is still unfinished due to lack of the necessary funds. 

All our efforts to raise money and to receive financial aid proved to be fruitless. Due to 
lack of interest, and support from the Civil Engineering profession, the Committee is unable 
to continue its task of collecting and disseminating boring data of greater Boston for the 
remaining sub-sections, unless the Society is willing to underwrite the cost of preparing and 
publishing the additional boring information. 

Respectfully submitted, 

Horst Borbereky, Chairman 
Subsoils of Boston Committee 

REPORT OF THE JOINT LEGISLATIVE COMMITTEE 

Boston, Mass., March 22, 1972 

To the Boston Society of Civil Engineers: 

Four Legislative Acts or Resolves which are of general interest to BSCE Members were 
approved by the General Court in 1971 and are as follows: 
Chapter 18 

RESOLVE PROVIDING FOR AN INVESTIGATION AND STUDY BY A SPECIAL 
COMMISSION RELATIVE TO THE DANGER OF POLLUTION OF GROUND WATER 
SUPPLIES AND DESTRUCTION OF THE ENVIRONMENT BY THE USE OF 
CHLORIDES OR OTHER CHEMICALS TO REMOVE ICE FROM PUBLIC WAYS 

Chapter 282 
AN ACT FURTHERING REGULATING THE PRACTICE OF ARCHITECTURE AND 
THE PRACTICE OF PROFESSIONAL ENGINEERING OR LAND SURVEYING 
This Act spells out in more detail certain actions for which the certificate or registration 

of any registrant may be revoked. 
Chapter 744 

AN ACT PROTECTING CONTRACTORS WHO ABIDE BY CERTAIN PROVISIONS 
OF LAW RELATIVE TO HIRING PRACTICES AND THE PAYMENT OF WAGES IN 
CONNECTION WITH PUBLIC WORKS 
This Act determines lengths of time during which persons are prohibited from 

contracting with the Commonwealth or any of its agencies or political subdivisions or 
performing any work on public buildings or public works when convicted of violations of 
Section 26, 27 or 27B of Chapter 149 of the General Laws. 
Chapter 887 

AN . ACT FURTHER REGULATING PAYMENT TO CONTRACTORS ON 
CONTRACTS FOR CERTAIN PUBLIC BUILDINGS 
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This Act indicates interest to be paid for overdue periodic payments and information 
regarding periodic payments to filed subtrades which must appear on each estimate. 
1972 Bills 

Among the many bills filed in 1972 were House No. 2191 and 2595, which are refiles of 
Senate No. 1068 and 1070 of 1971 respectively. 

These two bills, if enacted into law this year, would allow registered architects, engineers 
and land surveyors to add daily interest -to payments owed them over 45 days from public 
bodies and to file liens against the owner for nonpayment. 
General Comment 

There were undoubtedly many pieces of Legislation passed in 1971 or submitted for 
consideration in 1972 which would be of interest to special disciplines in the general field of 
civil engineering. No effort was made to present them here. 

Engineers should not hesitate to contact and cooperate with the Committee throughout 
the year should bills be introduced which require clarification of in tent or which warrant 
concerted action either pro or con. 

Respectfully submitted, 

Charles A. Parthum, Chairman 
Joseph C. Knox 

Cornelius J. O'Leary 
Ralph M. Soule 

REPORT OF B.S.C.E.-A.S.C.E. RELATIONS COMMITTEE 

March 22, 1972 

To the Boston Society of Civil Engineers: 

The proposal for a final resolution of BSCE-ASCE Relationships prepared in 1971 by 
this committee was accepted in principle by the governing bodies of both Societies. This 
proposal presented a plan for consolidating the Massachusetts Section of ASCE and the 
BSCE into one Civil Engineering organization. It was published in the July-August 1971 
issue of the Forum to inform both memberships of the proposed changes. Both 
memberships were invited to express their opinion on the proposed consolidation through a 
questionnaire published in the same issue of the Forum. Results showed favorable 
endorsement of consolidation. 

Results of this poll were tabulated, validated and presented to the governing bodies of 
both societies. It was also recommended and approved that the Joint BSCE-ASCE 
Relationship Committee be dissolved and replaced by one Merger Committee to serve both 
sqcieties and carry out the necessary planning for consolidation. 

The Committee wishes to express its appreciation to the Board of Government for its 
encouragement and cooperation during the past four years. 

Respectfully submitted, 

James P. Archibald 
Chairman 
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REPORT OF B.S.C.E. QUARTERS COMMITTEE 

March 22, 1972 

To the Boston Society of Civil Engineers: 

The lease on the present Society quarters expires June 30, 1972. 
Present accommodations have not been satisfactory because of poor building services 

and minimum usage of the Society meeting room and library, 
The Quarters Committee in cooperation with the Library Committee and with the 

approval of the Board of Government has made arrangements with Northeastern University 
to accept the Library of the Society into the Northeastern Library, Society members will be 
welcome to use the Northeastern Library and Society books will be labeled indicating 
donorship, 

The Committee has evaluated locations for new quarters, rental rates and space 
requirements. Its ultimate recommendation was to rent space in the Bradbury Building at 
230 Boylston Street (Room 714) in Park Square and to share a conference room of the 
Consulting Engineers Council which occupies the adjoining office. Committee meetings and 
Board of Government meetings can be held in the adjoining conference room; Section 
meetings and Society meetings can be held elsewhere as is the current practice. Rental of 
these quarters would be on a month-to-month basis dependent on the disposition of the 
Bradbury Building in the Park Square development and the will of the Society. 

This recommendation has been approved by the Board of Government and brings a 
substantial reduction in rental costs to the Society. The new quarters will be available April 
1, 1972. 

Respectfully submitted, 

James P. Archibald 
Chairman 

REPORT OF JOHN R. FREEMAN FUND COMMITTEE 

Boston, Mass., March 22, 1972 

To the Boston Society of Civil Engineers: 

On February 16, 1972 the seventh John R. Freeman Memorial Lecture was presented 
before the Society and the Hydraulic Division. The speaker Dr. Ven Te Chow spoke on the 
topic of Hydrologic Modeling. 

In December the Committee lost one of its members, Clyde W. Hubbard, through death. 
The Board of Government has confirmed the selection of Mr. Harry L. Kinsel, Chairman of 
the Board of Metcalf & Eddy, to fill the vacancy. 

Respectfully submitted, 

Leslie J, Hooper 
Chairman 
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REPORT OF THE RALPH W. HORNE FUND COMMITTEE 

Boston, Mass., March 22, 1972 

To the Boston Society of Civil Engineers: 

This is the Sixth Annual Report of the Ralph W. Horne Fund Committee, which was 
formed in 1964 when the Society received from Fay, Spofford & Thorndike, Inc., a grant of 
$3,000.00 to finance recognition of unpaid public service on the part of Society members. 

No award was made at the 1972 Annual Meeting. 
Prior recipients of the award were: 

1970 Wilfred McGregor Hall 
1969 Edward Wright 
1968 Dr. Carl Stephen Ell 
1967 Llewellyn T. Schofield 
1966 Miles N. Clair 
1965 Charles O. Baird, Jr. 

Respectfully submitted, 

William L. Hyland 
Chairman 

REPORT OF SANITARY SECTION EXECUTIVE COMMITTEE 

March 16, 1972 

The Executive Committee of the Sanitary Section of the BSCE held its first meeting of 
the 1972-73 season on March 16, 1972, at 4:30 p.m. at the Society Headquarters. The 
following members were in attendance: P. Guertin, C. O'Leary, L. Peters, G. Tozier, and W. 
Parker. Member absent was J. Cochrane. 

The following was discussed: 
(1) It was decided that the Annual Outing would be held at the Braintree Incinerator on 

May 31. The Clerk volunteered to make all necessary arrangements. The new 
Chairman will have the announcement published. 

(2) The Chairman reviewed the current proceedings of the Main Society. 
(3) The Chairman made suggestions and comments relative to the operation of the 

Section for the 1972-73 year: 
(a) The Section has a budget of approximately $100. 
(b) J. Cochrane has a bound journal outlining the duties of the Section officers. 
(c) J. Cochrane has a large volume with the minutes of previous meetings which 

should be turned over to the Section Clerk. 
(d) The Chairman's duties include running all meetings and keeping an action file of 

all correspondence and proceedings for historical records. 
(e) The Clerk's duties include keeping up minutes of Executive Committee meetings 

and Section meetings and preparing an annual report each spring prior to the 
annual meeting. 

( 4) The proceedings of the Sanitary Lecture Series held several years ago were never 
published. (The fee for attending the Series included receipts of these publications.) 
This matter should be checked into. 
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(5) It was moved by the Clerk that the name of the Section be changed from "Sanitary" 
to "Environmental", This was approved by the Executive Committee and was to be 
brought before the Section at the evening meeting, 

(6) The Chairman indicated that 24 members had been dropped from the Main Society 
for non-payment of dues. Concern was indicated, It was requested that anyone on 
the Executive Committee knowing any member dropped contact them and 
encourage them to rejoin. 

(7) The next Executive Committee meeting will be held on May 31 at 2:00 p.m. at the 
Braintree Incinerator. The agenda will include: 
(a) A meeting at the Aquarium in October. 
(b) Reserve the Playboy Club for a meeting in December with the topic to be 

determined. 
(c) Consider combining both into the October meeting. 
(d) Consider the suggestion that different members of the Committee be responsible 

for the program for various meetings. 
(e) Consider one of the Section meetings be held at noon. 

The Annual Meeting of the Sanitary Section of the Boston Society of Civil Engineers was 
held at the Society Headquarters at 7:30 p.m. on March 16, 1972. There were twelve 
members present. 

The meeting was opened by Mr. Neil O'Leary, Chairman, who introduced the speaker, 
Mr. Bernard Sachs of the Office of Water Program, Environmental Protection Agency, 
Waltham, Massachusetts. Mr. Sachs spoke on the Regulations and Enforcement of the Waste 
Water Discharge Permit Program by the Corps of Engineers under the 1899 Refuse Act. 
Implementation of this program has required coordination between the Corps of Engineers, 
the State Water Pollution Control Agencies, and the Federal Environmental Protection 
Agency. Mr. Sachs presented a short talk outlining the scope of the program, and the 
responsibilities of the Environmental Protection Agency under the program. 

Following Mr. Sachs remarks, a lengthy question and answer period ensued, during 
which details of the program were clarified, and the future life of the program was explored. 
During this discussion period, Mr. Sachs advised there is presently legislation in the works 
which, if enacted, would revise and update the present 1899 Act. He did not, however, 
envision a major change in the program under the proposed legislation. 

Following Mr. Sachs presentation, Mr. Neil O'Leary read the report of the nominating 
committee, who nominated the following officers of the 1972-73 season. They are: 

Professor John J. Cochrane, Chairman 
Mr. Paul D. Guertin, Vice-Chairman 
Mr. William Parker, Clerk 
Mr. George Tozer 
Mr. Leo Peters 
Mr. Paul Terazzi 

The Clerk was instructed to cast one vote unanimously electing the slate of officers. 
Professor Cochrane was then handed the gavel and officially took over the reins of the 

Sanitary Section. 
Professor Cochrane advised that the Executive Committee voted to recommend to the 

Section members that the members vote to approach the Board of Governors of the BSCE 
to change the name of the Section from the "Sanitary Section" to the "Environmental 
Section". Professor Cochrane suggested that a formal vote on this motion be delayed until 
additional backup information was developed as this same motion had been made and 
defeated by the Board of Governors in the past. 

This subject will therefore be brought up again at subsequent meetings. The meeting 
ended at 9:30 p.m. 

Respectfully submitted, 

William Parker, Clerk 
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ANNUAL REPORT OF EXECUTIVE COMMITTEE 
STRUCTURAL SECTION 

March 20, 1972 

The Executive Committee this year consisted of the following members: 
Chairman Sepp Firnkas 
Vice-Chairman Jurgis Gimbutas 
Clerk Rubin M. Zallen 
Members Harold V. McKittrick 

Frank Stockwell 
The Structural Section held six meetings during the past year described as follows: 

May 17, 1971 
A special meeting of the Structural Section was called to hear Dr. Egor Popov, professor 

at the University of California, present a lecture entitled "Yield Reversal in Steel 
Connections", given in different areas of the country under the sponsorship of the American 
Institute of Steel Construction. Dr. Popov was the winner of the award for 1971. His 
presentation included slides and films showing actual tests in progress. The meeting was a 
dinner meeting held at the Town House on Beacon Street in Boston. Attendance was 40. 
September 8, 1971 

The theme of this meeting was the San Fernando Earthquake. The speakers were Dr. 
Ivan N. Viest, Senior Structural Consultant and Roger H, Wild, Structural Consultant, both 
of the Bethlehem Steel Company. They discussed how various types of buildings and 
structures reacted to the earthquake, presenting many excellent slide illustrations. This was 
a dinner meeting at the Engineer's Club in the Prudential Tower in Boston. Attendance was 
67. 
November 3, 1971 

A special joint meeting of the Structural Section of BSCE, the Massachusetts Section of 
the American Society of Civil Engineers and the Boston Society of Architects was called to 
hear a panel presentation on the "Brighton Apartment House Collapse". The moderator of 
the panel was Douglas Cole Smith of the architectural firm of Ashly-Myer-Smith. 

Dr. Othar Zaldastani of Nichols Norton and Zaldastani, who was a consultant to the 
Mayor's Committee on the collapse, gave a structural analysis of the collapse. Professor 
William Litle of MIT, also a consultant to the Mayor's Committee, gave an analysis of 
apparent code violations, misinterpretation of code requirements, and the complexity of the 
project management. Professor Litle also discussed the apparent lack of proper inspection 
both by the owner and public authorities. 

John Pierce of Pierce & Pierce, Architects, who was a member of the Mayor's Committee 
gave a summation of the Mayor's Committee's recommendations. The attendance was an 
overflow crowd of 275. The meeting was held in the evening at the Boston, Architectural 
Center. 
November 10, 1971 

This meeting was a combined luncheon meeting with the Construction Section of BSCE 
at Nick's Restaurant on Warrenton Street in Boston. The guest speaker was Stanley P. 
Paskauskas, the project manager for Gilbane Building Company for the John Hancock 
Garage on Stuart Street in Boston. Mr. Paskauskas discussed the general features of the 
garage, its construction problems and the problems of building on air rights over. the 
Massachusetts Turnpike. Attendance was 40. 
February 9, 1972 

A joint dinner meeting was held with the Geotechnical Section of BSCE at the Tech 
Square House in Cambridge. The topic of the meeting was Boston subsoils. Mr. Clifford 
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Kaye, Research Geologist of the U.S. Geological Survey presented new information on the 
geology of the soil underlying Boston and presented a new interpretation of glacial and 
post-glacial history for the soil of the area. Attendance was 125. 
March 15, 1972 

The annual meeting of the Structural Section was a dinner meeting held at Purcell's 
Restaurant on School Street in Boston. The guest speakers were Jaime Iragorri, 
Vice-President and General Manager of the San-Ve! Concrete Corporation, and Thomas 
D'Arcy, Director of Engineering for San•Vel. The speakers presented a detailed slide talk on 
the 57 Carver Street Building in Boston, the tallest all-precast concrete building in the 
United States. The talk covered structural design, production of the precast units, and the 
erection and .post-tensioning of the precast units in the field. 

At the beginning of the meeting, nominations and election of officers for the 1972-73 
year were held. Elected were: 

Chairman 
Vice-Chairman 
Clerk 
Members 

Jurgis Gimbutas 
Rubin M. Zallen 
Harold V. McKittrick 
Kenneth Leet 
Edwin S. Joiner 
Lawrence Ogden 

Respectfully submitted, 

Rubin M. Zallen 
Cle.rk 

ANNUAL REPORT OF EXECUTIVE COMMITTEE 
TRANSPORTATION SECTION - 1971-1972 

The Executive Committee for the year 1971·1972 consisted of the following: 
A. Russell Barnes 
Robert T. Tierney 
Richard K. Guzowski 
R. Lawrence Whipple 
A. Paul LaRosa 

Chairman 
Vice-Chairman 
Clerk 

The Transportation Section held four meetings during the past year as follows: 
May 19, 1971 - Joint Meeting with ASCE 

Mr. Guy D. Rosmarin, Transportation Advisor to Governor Sargent, presented his talk 
entitled "Politics of Transportation-1971 ". 

This meeting was held at the New England Life Building, Clarendon Street, Boston. 
Attendance - 25. 
September 15, 1971 - Joint Meeting with ASCE 

Newly appointed Commissioner of Public Works, Mr. Bruce Campbell addressed the 
group on "Transportation in the Commonwealth". 

The meeting was held at the Warehouse on 25 Necco Street, Boston. Attendance - 130. 
November 17, 1971 - Joint Meeting with Computer Section 

Mr. Daniel Roos, Associate Professor of Civil Engineering, at M.I.T. presented an 
informative discussion on "Dial-A-Ride". 

This meeting was held at the M.I.T. Faculty Club, 50 Memorial Drive, Cambridge. 
Attendance - 40. 
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February 23, 1972 - Annual Meeting-Joint Meeting with ASCE 
Mr. Walter Hansen, Vice-President of Allan M. Voorhees and Associates, Inc. and Project 

Manager for the Boston Transportation Planning Review presented a "Progress Report of 
the Governor's Transportation Study for Metropolitan Boston". 

The following were nominated and elected to the Executive Committee of the 
Transportation Section for the year 1972-1973: 

Robert T. Tierney 
Richard K. Guzowski 
R. Lawrence Whipple 
A. Russell Barnes 

Chairman 
Vice-Chairman 
Clerk 

This meeting was held at the Red Coach Grill, Stanhope Street, Boston. Attendance -
125. 

Respectfully submitted, 

Richard K. Guzowski 
Clerk 

ANNUAL REPORT OF THE EXECUTl VE COMMITTEE 

HYDRAULICS SECTION 

March 22, 1972 

The following meetings were held during the past year: 

May 5, 1971 
Speakers for the meeting were Mr. Frank Gregg, Chairman of the New England River 

Basins Commission (NERBC) and Mr. Walter Newman, Manager of the planning study of 
South Eastern New England (SENE) in which the Commission is currently engaged. Mr. Gregg 
gave a brief history of the Commission, its general objectives, the background of the SENE 
study. Mr. Newman described the objectives of the study, the organizational structures which 
have been adopted and the proposed study activities. 

The meeting was held at the Cottage Crest Restaurant, 610 Trapelo Road, Waltham, Massa
chusetts. A social hour and dinner preceded the technical portion of the program. 
Attendance: 40 

February 16, 1972 

The annual Meeting was held jointly with the Main Society of the Boston Society of 
Civil Engineers at the Red Coach Grille, 43 Stanhope Street, Boston, Massachusetts. Dr. 
Ven Te Chow, Professor of Hydraulic Engineering at the University of Illinois g,ive the seventh 
John R. Freeman Memorial Lecture. He discussed the concept and philosophy of hydro logic 
modeling, the classification of such models, and methods for their development. Particular 
attention was drawn to the application of hydrologic models to watershed engineering and 
design. 
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The following slate of officers of the Hydraulics Section for the year 1972-1973 was 
elected: 

Chairman 
Vice Chairman 
Oerk 

Jerome Degen 
Frank E. Perkins 
Robert E. Restall 
Saul Cooper 
Thomas Baron 
Albert G. Ferron 

Executive Committee 

(Past Chairman) 

Respectfully submitted, 

Frank E. Perkins 
Qerk 

REPORT OF THE EXECUTIVE COMMITTEE 
CONSTRUCTION SECTION 

March 22, 1972 

To the Boston Society of Civil Engineers: 

The following meetings Were held during the past year: 
May 10, 1971 

Executive Committee meeting attended by Vice-Chairman John T. Quinn, Jr., Clerk 
Joseph B. Kerrissey, Jr., Arthur H. Mosher and Frank J. Killilea, Jr. The program for the 
year was discussed. 
November 10, 1971 

Luncheon meeting at Nick's Restaurant was held jointly with the Structural Section. A 
total of forty persons attended. Mr. Stanley Paskauskas, Project Manager for the Gilbane 
Building Company spoke on the John Hancock Garage Project and its problems. 
January 25, 1972 

A luncheon meeting was held at Anthony's Pier 4 with the Boston Post of the Society of 
American Military Engineers. Approximately ninety persons attended. Mr. Irwin Berly, 
President of the S.A.M.E., introduced the guest speaker, Mr. Reginald B. Brown of the 
Office of Federal Contract Compliance, U.S. Department of Labor, whose subject was 
"Minority Hiring Practices in the Greater Boston Area Construction Industries". A question 
and answer period followed. 

The following were proposed and nominated to the Executive Committee of the 
Construction Section for the year 1972-1973': 

John T. Quinn, Jr. 
Joseph B. Kerrissey, Jr. 
Samuel E. Rice 
William E. Wi1¢y 
Frank J. Killilea, Jr. 
Morse H. Klubock 

Chairman 
Vice-Chairman 
Clerk 
Executive Committee 
Executive Committee 
Executive Committee 

Respectfully submitted, 

Joseph B. Kerrissey, Jr. 
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ANNUAL REPORT- GEOTECHNICAL SECTION 

March 14, 1972 

The officers and members of the Geotechnical Section Executive Committee who served 
for the year 1971-1972 are: 

Chairman 
Vic.e-Chairman 
Clerk 
Members 

Philip A. Wild 
Edmund G. Johnson 
Steve J. Poulos 
Vincent J. Murphy, Jr. 
Stiles F. Stevens 
Anwar E. Z. Wissa 

The members of BSCE who are emolled in the Geotechnical Section number 95 for the 
year 1971-1972. In addition, the section sends notices of meetings to 113 persons who are 
not members of BSCE but who are interested in section activities. 

The Executive Committee established two new committees this year: a Task Committee 
on Pile Specifications, and a Standing· Committee on the Boston Building Code. 

The first was established as an outgrowth of a Geotechnical Forum meeting for previous 
year, as a result of which Mr. C. L Guild suggested that guidelines for pile specifications 
would be helpful to contractors and engineers. The Building Code Committee was formed to 
keep the foundations sections of the Boston Building Code up to date. This committee is to 
determine what changes are needed and to make suggestions for such changes to the 
Building Commissioner. 

The Executive Committee also finalized the bylaws of this Section. Professor C. C. Ladd 
had suggested the need for bylaws during the previous year, and he undertook to draft 
them, After minor modifications by the Executive Committee, they were approved by the 
Board of Directors of BSCE and ratified by the Executive Committee of the Section on 
October 19, 1971. 

The Task Committee on Control of Groundwater prepared a draft of a proposed code 
provision for control of groundwater. The draft was discussed by the membership during the 
January 5, 1972 Geotechnical Forum meeting. As a result, a substantially new version of 
this provision is now being readied for submission to the Building Commissioner. In 
principle, it is intended (1) that the provision should be short, so as to restrict as little as 
possible the freedom of the engineer in choosing procedures to control groundwater, and (2) 
to provide the Commissioner with background information that he can use as a guide when 
approving groundwater control procedures. 

Meetings 
5:00 to 9:30 P.M. April 14, 1971 

Subject: The Northfield Pumped-Storage Project 
Speakers: David A. Wild - Stone & Webster Engineering Corp. 

David P. McKittrick - American Drilling & Boring Co. 
Location: Tech Square House 
Attendance: 65 
Organizer: Edmund G. Johnson 

Mr. Wild spoke on the design aspects of this project, with emphasis on the rock problems 
encountered, Mr, McKittrick spoke on rock bolting and instrumentation used at the site. 
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Subject: 
Speakers: 
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5:00 to 9:00 P.M. 
New Methods and Techniques for Exploration 
Roger B. Arend - Photographic Interpretation Corporation 
Rexford M. Morey - Geophysical Survey Systems, Inc. 
Martin Klein - Klein Associates, Inc. 
F. Thomas Turcotte - Weston Geophysical Research, Inc. 

Location: Red Coach Grill 
Attendance: 75 
Organizer: Vincent J. Murphy, Jr. 
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Roger Arend spoke on the use of infrared photography for drainage mapping, soil 
mapping, water pollution detection, and other uses involving location of objects that differ 
in temperature from their surroundings. Rexford Morey discussed the use of electro
magnetic radiation to detect bedrock and other discontinuities to depths of about 20-35 ft. 
Martin Klein talked. on the use of side-scan sonar (high intensity, high frequency sound 
waves) to record the ocean bottom topography and to obtain a qualitative indication of the 
materials on the ocean bottom. Tom Turcotte discussed the use of a high resolution seismic 
reflection technique for locating fault zones, boulders, sinkholes and cavities, tunnels and 
pipelines, etc. 

DecemberB, 1971 
Subject: 
Speakers: 

5:00 to 9:30 P.M. 
The Braced Excavation at South Cove Station, MBTA 
T. William Lambe - Massachusetts Institute of Technology 

Lambe Associates 
D. J. D'Appolonia - Lambe Associates 
L. A. Wolfskill - Lambe Associates 
W. T. Jaworoski - Massachusetts Institute of Technology 

Northeastern University 
Location: Harkness Commons and Pierce 110, Harvard University 
Attendance: 94 
Organizers: C. C. Ladd and A. E. Z. Wissa 

Professor Lambe and his associates provided their listeners with a critical evaluation of 
the behavior of the slurry-trench wall that was used to support the Don Bosco School during 
tunnel construction. 

February 9, 1972 
Subject: 
Speaker: 
Location: 
Attendance: 

5:00 to 9:45 P.M. 
New Information on the Geology of Boston Subsoils 
Clifford Kaye - U.S. Geological Survey, Boston 
Tech Square House 
118 

Organizer: Edmund G. Johnson 
Prior to introducing Mr. Kaye, Mr. Wild, Chairman of Geotechnical Section, held the 

election of the Executive Committee for 1972-1973. Elected were: 
Chairman 
Vice-Chairman 
Clerk 
Members 

Edmund G. Johnson 
Steve J. Poulos 
Vincent J. Murphy, Jr. 
Stiles F. Stevens 
Anwar E. Z. Wissa 

· Ronald E. Bucknam 
Mr. Kaye provided his audience with a detailed expose and many new insights into the 
stratigraphy and history of the subsoils of Boston. 
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The opportunity for an unscheduled meeting arose when it was discovered that Dr. 
Victor de Mello was to be visiting Boston from Brazil. He gave a stimulating talk on "The 
Standard Penetration Test". It was held on October 19, 1971, at M.I.T. at 7:30-9:30 p.m. 
About 120 people attended. 

March 31, 1971 
.Subject: 

Moderator: 
Panel: 
Location: 
Attendance: 
Organizer: 

Forum Meetings 
5:00 to 9:30 P.M. 
Impact of Changes in Boston Building Code on 

Foundation Design 
Stiles F. Stevens 
Arthur Casagrande, James F. Haley, William Connally 
Harkness Commons, Harvard 
85 
Stiles F. Stevens 

A stimulating discussion was held on the effect of changes in the earthquake zone in 
which Boston was placed, on the selection of allowable stresses in wood piles, and on related 
topics. · 

May ll, 1971 
Subject: 
Speakers: 

Location: 
Attendance: 
Organizer: 

5:00 to 9:30 P.M. 
Earth Anchors for Support of Retaining Walls 
David J. D'Appolonia, David P. McKittrick 
C. John Dunnicliff, John P. Dugan, Jr. 
Playboy Club 
112 
Peter K. Taylor 

Dave D'Appolonia gave some cogent comments on the practical limitations to the 
rational design of earth-anchor tieback systems. Dave McKittrick described the method of 
installation. and load carrying capacity of various types of anchors. John Dunnicliff provided 
a summary of instrumentation that may be used on excavations supported by anchors, and 
John Dugan discussed the preparation of specifications for anchor systems. 

November 23, 1971 5:00 to 9:30 P.M. 
Subject: Professional Practice of Engineering 
Moderator: Alton P. Davis 
Speakers: Cranston R. Rogers - Charles A. Maguire Assoc. Inc. 

Joseph Heney - Camp Dresser & McKee, Inc, 
William McTigue - Haley & Aldrich, Inc. 
William S. Zoino - Goldberg-Zoino Assoc., Inc. 

Location: Harkness Commons, Harvard University 
Attendance: 48 
Organizer: Alton P. Davis 

The subjects of the four speakers, in order, were: (1) Ramifications of the recent 
removal of Article 3 from the ASCE Code of Professional Ethics; (2) Implications of 
turnkey contracts on the practice of professional engineering; (3) Aspects of professional 
liability and liability insurance; (4) Use of disclaimer clauses. 

January 5, 1972 
Subject: 
Speakers: 

Groundwater Problems in Boston 
John E. Cotton - U.S. Geological Survey, 

Boston Water Resources Division 
James F. Haley - Consulting Engineer 
Richard W. Loughney - Wellpoint Dewatering Corp. 
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E.R. Langenbach - Langenbach and Reynolds, Attorneys 
Steve J. Poulos - Geotechnical Engineers, Inc. 

Location: Boston Architectural Center 
Attendance: 120 
Organizers: A. Allen Gass, D.P. LaGatta, Peter Dunlop 
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John Cotton spoke on measurements of groundwater levels in Boston. James Haley 
described design techniques used to control groundwater. Richard Loughney discussed 
dewatering, use of sheeting, and the concept of recharging. Mr. Langenbach described some 
of the cases in which groundwater problems led to legal action. Steve Poulos presented the 
background of a proposed code provision on control of groundwater. 

Respectfully submitted, 

Steve J. Poulos 
Clerk 

ANNUAL REPORT OF THE EXECUTIVE COMMITTEE 
COMPUTER SECTION - 1971-1972 

During the third year of organization, the Computer Section conducted or participated 
jointly with other sections in five meetings described herein. 
April 7, 1971 - "Civil Systems Engineering in the 70's" 

Members of the section (20) met at Purcell's Restaurant in Boston to hear Mr. Robert A. 
Freiburghouse, Manager of Language Systems Development, Honeywell Cambridge Infor
mation Systems Laboratory, give a very informative and well-prepared illustrated talk on the 
PL/1 programming language. He discussed the historical development and the future of the 
language. 
May 12, 1971 - No Meeting 

A joint meeting, which was to have been chaired by the Structural Section, was called 
off because that section had been unable to arrange for the appropriate speakers prior to the 
meeting date. 
October 27, 1971 - "Computerized Cost Estimating" 

A very successful meeting was held by the Computer Section at the Boston Playboy Club 
at which 55 people were present. Dr. James Jackson, Engineering Computer International, 
Inc., Cambridge, Massachusetts, presented a discussion on computerized cost estimating. Dr. 
Jackson described the problems of computerized cost estimating and how the computer 
could improve cost estimating processes. Several computerized systems for cost estimating 
were discussed and a lively question and answer period followed. 
November 17, 1971 - "Dial-A-Bus" 

The Transportation Section, assisted by the Computer Section, held a meeting at the 
MIT Faculty Club to hear ·Dr.· Daniel Roos discuss the Dial-a-Bus system. This unique 
transportation system offers door-to-door personalized service at a cost commensurate with 
conventional transit. Dr. Roos discussed the formation of the system and its proposed 
function. Twenty people were present at the dinner meeting. 
February 2, 1972 - Annual Meeting - "Use of Computers in the 

Management of Engineering Firms" 
The annual dinner meeting was held at the Playboy Club of Boston. Seventy-four people 

were present at the meeting. 
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During the business portion of the meeting the following persons were nominated and 
elected to serve on the Executive Committee: 

Chairman Robert Logcher, MIT 
Vice-Chairman David Hellstrom, Arthur D. Little 
Clerk Charles Shaker, Fay, Spofford & Thorndike, Inc. 
Members of the Donald Christian, MIT 

Executive Committee Jake Vittands, Metcalf & Eddy 
Alan Rimer, Camp Dresser & McKee 

Mr. Rimer then gave the annual report of the section to the members, excerpts of which 
are discussed below. 

The Chairman called on Mr. Logcher, who presented, on behalf of the Section, a token 
of the esteem held by the members for the past two chairmen, Mr. Woodland and Mr. 
Perkins, and the present Chairman, Mr. Rimer, for establishing and building the section into 
a viable communication mechanism in a field so important to all society members, Thanks 
was also expressed to the many others within the society who had worked so hard to make 
the Computer Section a reality. 

There being no other business, Mr. Woodland then presented the speakers for the 
evening. The panel consisted of Mr. Joseph E. Heney, Mr. William Theon, and Mr. Edward 
Cameron, who discussed the use of computers in their _respective businesses. The meeting 
was lively and informative and resulted in many interesting questions. 
Other Comments 

With this the third Annual Report, the Computer Section completes another successful 
year and the end of a formative period. It has established itself as a viable section and will 
have many challenges facing it in the future as it continues to grow. The Computer Section 
meetings, in general, have indicated a considerable interest in computer-related subjects and 
have continued to attract new members to the Society and to the Section's mailing list, 
which identifies 150 people in the greater Boston area who are interested in our programs. 

The Computer Section has attempted to expand its functions. It has recommended to 
the Board of Governors of the Boston Society of Civil Engineers that the records of the 
Society be computerized. This has been taken under advisement by the Board of Governors 
and a committee appointed to study the proposal. The Computer Section has also prepared 
a questionnaire on time-sharing and batch processing facilities available to engineers in the 
Boston area, which will be mailed out to vendors. It requests information, brochures, etc., 
on their services which can then be accumulated and put on file in the Society's office and 
circulated to those firms who are interested in obtaining such information. Review of the 
form is completed and it is anticipated that these questionnaires will go out to vendors in 
April, 1972. 

The Computer Section has also canvassed members as to the preference for restaurants 
and meeting places in the Boston area to determine the "best" location for meetings. When 
the survey has been completed, it is anticipated that the results will be published and a copy 
sent to other sections for their use, 

At the end of my year as Chairman, I would like to express my personal appreciation to 
the entire Executive Committee for their cooperation during the past year. Without their 
help the section could not have functioned. The Section, however, is· only a reflection of its 
members who showed an interest in the meetings with their attendance and fresh ideas. We 
find we have a membership group comprised of many diverse elements of the computer
related fields and would hope to attract many of those qualified to membership in the BSCE 
during the coming year. The experience of serving as Chairman has been very rewarding and 
I trust that the opportunity to serve the Society will continue. 

Respectfully submitted, 

Alan E. Rimer, Chairman 
Computer Section, 1971-72 
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