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HARL P. ALDRICH, JR. 

At the annual meeting on March 19, 1968, the Boston Society of Civil 
Engineers elected Harl P. Aldrich, Jr. its president. Dr. Aldrich is a 
principal in the firm of Haley & Aldrich, Inc., Consulting Soil Engineers 
of Cambridge, Massachusetts which he formed in 1957 with James F. 
Haley. 

Born in Spokane, Washington, Dr. Aldrich spent two years at the Uni
versity of Idaho, then transferred to the Massachusetts Institute of Tech
nology, Department of Civil and Sanitary Engineering. There he received 
his SB _degree in 1947 and the ScD in 1951. During and following his 
graduate studies, he was associated with M.I.T. as a Teaching Assistant, 
Instructor and Assistant Professor of Soil Mechanics, and Executive Offi
cer of the Department of Civil and Sanitary Engineering. For the school 
year 1955-56, Dr. Aldrich was Visiting Lecturer on Soil Mechanics at 

· Harvard University. He retains his contacts with M.I.T. as a member of 
the Alumni Council and trustee of the M.I.T. Chapter of Chi Epsilon. 

Several honorary fraternities have elected Dr. Aldrich to membership 
and he has participated actively in professional societies. In 1964, he 
served as president of the Massachusetts Section, American Society of 
Civil Engineers. For BSCE, h.e was chairman of the Structural Section in 
1963 and has been a member of the Board of Government since 1964. 

Dr. Aldrich has published numerous papers, one of which won the 
BSCE Structural Section prize in 1957, and has lectured widely at pro
fessional society meetings and universities on topics -related to soil me
chanics and foundation engineering. In June of 1964 he delivered a state
of-the-art paper on "Precompression for Support of Shallow Foundations" 
at the ASCE Specialty Conference "Design of Foundations for Control of 
Settlements" held at Northwestern University. 

A resident of Concord, Massachusetts, Dr. Aldrich has served that com
munity on several special committees and spent seven, years as a public 
works commissioner. He is a member of the Trinitarian Congregational 
Church, where he has been chairman of the building committee, moderator, 
and currently is a deacon. He and Mrs. Aldrich, the former Lois Grissel 
of Cedar Rapids, Iowa, have five children. 
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THE CHALLENGE OF OUR HERITAGE 

Presidential Address by Harry L. Kinsel 

Number 2 

(Presented at the Annual Meeting of the Hoston Society of Civil Enginel'l's, March I 9, 1968) 

For as long as I have been a member of the Board of G0vernment of the 
Boston Society of Civil Engineers, I have heard and participated in much 
discussion about the declining attendance at Society meetings. Is declining 
attendance really a fact, or is our memory of the "good old days" somewhat 
faulty? Is it somewhat like our memories of childhood winters that we 
commonly remember. as having brought us much more snow than pres
ent-day winters, although some weather men have said this isn't so? 

To answer this question, a look at the record seems in order. I propose, 
therefc;:ire, to address my remarks to this subject and to several closely 
related matters of society membership, journal papers, quarters, and rela
tions with other societies. I do this in the belief that self-analysis is good for 
the soul and in the hope that it will help to point a course for us to follow. 

This is not a new and original subject for a presidential address to this 
Society. Nevertheless, it is a timely subject for us to consider, and important 
to the future of the Boston Society of Civil Engineers. 
Membership 

Before considering the matter of attendance at meetings, let us first have 
a look at the membership situation. The total membership in recent years 
(say about the last te11) has been very stable, and substantially the same as it 
was around 1930, numbering between 1,000 and I, I 00. It declined sharply 
in the late thirties, reaching a low of less than 700 in 1939. This low point 
· in our membership lagged behind the depth of the depression by a few years 
and immediately preceded the sharp rise in economic recovery. 

Membership remained fairly stationary thereafter until 1947. After 1947, 
it increased steadily except in one year and reached a peak of 1, 123 in 
1959. Today, as you have already heard, the memberhip is 1,053. 

We find then that declining membership is not particularly a problem, in 
spite of the ever-growing number of organizations, engineering and other
wise, and the increasing competition for one's time. Nevertheless, we should 
not take too much comfort from this fact because our membership was 
nearly 1,000 as long ago as 1915, and there are now many more potential 
members than-there were 53 years ago. On the contrary, we should be asking 
ourselves "Are we doing all we should be doing as a Society to merit 
c~mtinued interest and support and attract more interest and support?" 
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Attendance 
An analysis of meeting attendance records since 1930 shows, in the first 

place, that attendance has been very erratic through the years. 
Because many meetings have been joint meetings of the Main Society and 

one or more of the Sections, the total attendance at Society and Section 
meetings is perhaps more meaningful than either one alone. The following 
remarks, therefore, refer to this total attendance. 

Regretably, the record does show that attendance at meetings has 
declined. This is exemplified by the fact that the average total attendance 
per year in the 10 years 1958-67 was 28 percent less than in the preceding 
10 years, and about 10 percent less than in the 1938-47 period. But what 
was happening to our membership meantime? The average membership for 
the 10-year period ending in 1967 was 17 percent greater than during 
1948-57 and 34 percent greater than during a like period ending in 194 7. 
Therefore, we should consider meeting attendance in terms of its relation to 
our membership. On this basis, average total attendance for 195 8-67 as 
compared with 1948-57 declined, not the 28 percent already mentioned, 
but 40 percent. The relation of the 1958-67 period to 1938-47 was the 
same 40 percent decline. 

What are the reasons for the decline in attendance? Many reasons have 
been advanced: too many societies, too many meetings, everyone is so busy 
that he wants to spend an evening at home when he can, attraction of 
television, and growing lack of convenient public transportation, with 
increasing dependence on car pools. Without question, each of these is a 
factor. Nevertheless, are they collectively the whole reason for the meeting 
attendance problem? I am inclined. to think not. If they were, one should 
expect to find attendance consistently poor. But the fact is that, even in very 
recent years, total attendance has declined as much as 38 percent and 
increased as much as 90 percent from one year to the next. 

To me this means that, in spite of all the valid reasons for poor 
attendance, our members and their friends will still attend meetings if we 
present sufficiently attractive programs and do an adequate job of attend
ance promotion. The reasons cited for poor attendance simply mean that we 
have to do a better job of making programs attractive and in giving them 
good publicity. 

If this means fewer and better meetings, let us by all means emphasize 
quality and limit the quantity if necessary. 

Lecture Series 
What has been the effect of the various lecture series that we have had 
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from time to time? Have they helped or hurt our membership and attend
ance at meetings? I think there is little doubt that they have brought into 
BSCE some new members that we might not otherwise have attracted. As 
far as their effect on meeting attendance is concerned, there is some 
indication, although not fully conclusive, that attendance at regular meet
ings of the Society and Sections may have suffered slightly in years in which 
a lecture series was conducted. · 

Total attendance at a lecture series, however, has generally approached 
or even exceeded the total attendance for a year at Society and Section 
meetings. For example, the lectures on Soil Mechanics and Foundation 
Engineering given two years ago drew a registration of 275 and attendance 
varying from 175 to 225 at the 10 lectures. The Society has just completed 
a Computer Lecture Series of 14 lectures, which has likewise been highly 
successful. A series of Sanitary Engineering lectures is being planned for 
rtext year. 

The popularity and appeal of these lecture series are further dramatic 
evidence of the point made earlier that an attractive program will draw a 
good attendance in spite of the various adverse influences. They also 
indicate clearly that, in conducting such lectures, the Boston Society of Civil 
Engineers is performing a useful service to its members and the engineering 
community at large. Rather than for us to be concerned about an adverse 
effect on attendance at regular meetings, one might even suggest that a 
Section holding a lecture series should reduce the number of regular Section 
meetings during that year. 

Journal Papers 
From its inception in 1914 to 1932, the Journal of the Boston Society of 

Civil Engineers was published in ten issues each year. There were nine 
issues in 1933, and since 1934 there have been only four issues. The 
number of papers published annually in the Journal has varied widely 
through the years, from a maximum of 26 to as few as 8. No particular 
trend is apparent from the long-time record. The number has moved up and 
down for no readily identifiable reason, and, as recently as the 1960 fiscal 
year, 23 papers were published. It is a fact, however, that the average 
number of papers published annually when there were 10 issues was 25 
percent greater than the corresponding number since we have had only four 
issues. 

In very recent years, the number of papers submitted for publication has 
been so small that at times the Journal editor has been hard pressed to have 
available an adequate number of papers of suitable quality for producing a 
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good issue of the Journal. One problem is that increasing numbers of 
speakers who address the Society or its Sections make presentations with 
slides or other visual aids without preparing a formal written paper that can 
be used for publication. This frequently makes a more interesting presenta
tion, but the result is that it then becomes extremely difficult to obtain a 
written paper after the oral presentation has been made. 

I am not pleading for more papers and larger journals for the sake of 
volume. There are far too many publications now, and reading matter has 
become so voluminous that most of us are practically buried in it. What I 
am pleading for is to restore . the Journal of the Boston Society of Civil 
Engineers to the high place it long enjoyed as a source of advanced, 
authoritative, engineering knowledge. I am seeking quality, not volume, 
except to the extent that it is necessary to have an adequate volume in order 
to be able to choose a suitable number of good papers and permit greater 
selectivity for publication. 

It is truly inspiring to browse through some of the older volumes of the 
Journal, as I have done in recent months, and see the high caliber of many 
of the papers, a large proportion of them written by the leading authorities 
in their respective fields. The names of these authors are a veritable "Who's 
Who" of eminent engineers. To anyone who wishes to be inspired, I 
recommend an examination of older volumes of the Journal as a highly 
rewarding exercise. 

Certainly many of the subjects that were of keen interest to engineers in 
times past woulc:j. not attract much attention today because they dealt with 
developments in engineering knowledge and practice that were news at the 
time. There have been vast changes in engineering education and, whether 
because of these changes or in spite of them, new developments in engineer
ing are continuing to take place. Engineers still have much to share with 
their fellow engineers that needs to be told; Let us not forget that Boston is 
a center of engineering education and of considerable engineering activity, 
and that two of the objects of the Boston Society of Civil Engineers are: the 
professional improvement of its members, and the advancement of engi
neering. We should not leave it solely to the educators to promote these 
objectives. Practicing engineers have information not possessed by others 
that is of interest to other engineers. Each one of us must ask himself "Have 
I something worthwhile to tell my fellow members of the Boston Society of 
Civil Engineers?" and "Whom do I know or know about who should be 
asked to address the BSCE or one of the Sections?" When you have 
answered these questions, give the answers to a: member of the Program 
Committee or Publications Committee, or. to both. 
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With all of the present-day emphasis on advanced education, there is a 
more fertile field than ever for BSCE's role of helping to spread engineering 
knowledge. 
Quarters 

I would have you know that the Board of Government is not happy with 
its present quarters and is studying what is the best course to follow in 
achieving improvements. 

A move is now underway by the Engineering Societies of New England 
to establish common office facilities and secretarial services to be shared by 
all member societies that wish to participate in this venture. For many 
societies, this appears to be a desirable forward step toward the ultimate 
goal of a New England Engineering Center. For BSCE it would have several 
distinct disadvantages as presently proposed. While it is planned to provide 
facilities for small meetings, the space proposed would not accommodate 
meetings of the size we so frequently hold in our present quarters. What to 
do about our library would also be a major question. The Board of 
Government has withheld any commitment to participate in this venture. 

Relations with ASCE , 
I have not tried to develop any statistical conclusions as to the impact 

upon BSCE of the formation in 1921 of what later bec1me the present-day 
Massachusetts Section, American Society of Civil Engineers. There is little 
doubt, however, that the existence of these two organizations does create 
competition for the time, attention, interest, and support of civil engineers 
in the Boston and New England area. I understand that approximately 
one-half of the members of BSCE are also members of the Massachusetts 
Section, ASCE. 

There are many who consider it most unfortunate that two such worth
while organizations exist in the same city, with resultant dispersion of 
effort. Loyal members of both organizations have sought for many years to 
find some reasonable basis on which the two groups could be effectively 
combined. Much discussion in this regard has taken place. So far, no one 
has produced a magic formula to achieve a union. 

As might be expected, in view of the large common membership, there 
has been an excellent spirit of cooperation between the two organizations. 
Joint meetings are held each year, the most outstanding of which is the 
annual Student Night. Joint committees are also active on behalf of the 
engineering profession. Officers of both organizations have expressed a 
desire to conduct more joint activities in the future. To this end, the Board 
of Government of the Boston Society of Civil Engineers has recently 
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indicated not only its willingness but desire to have the Massachusetts 
Section, ASCE co-sponsor with BSCE a Sanitary Engineering Seminar 
Series being planned for the fall of 1968, as was done for a previous 
Sanitary Engineering Lecture Series in 1957. All this is good. If we must 
remain two organizations, let us try earnestly to direct our respective efforts 
in directions what will complement rather than compete with each other's 
activities. 

By design or otherwise, the presentation of technical papers has been a 
predominant part of the BSCE activities, while the Massachusetts Section, 
ASCE · has devoted its primary attention to papers that are perhaps less 
technical and of more general interest, and to somewhat greater social 
activity that the Boston Society of Civil Engineers. 

I have been deeply concerned recently as a result of having heard that 
consideration is now being given to the institution of technical divisions 
within the Massachusetts Section. For many local sections of ASCE, such a 
move may have great merit. In Boston to establish such groups in direct 
competition with the long-established technical sections of BSCE would be 
a most regretable step and would seriously fragment their joint interests. 
With many of the same people involved in the activities of both organiza
tions, it would be particularly unfortunate to divide their energies and 
interests between two organizations carrying out the same type of programs. 

A most constructive suggestion on the subject of closer cooperation and 
complementary effort by the two societies was made less than two weeks 
ago in a letter from one of our hard-working members. He called attention 
to the fact that on one recent occasion an ASCE meeting and a BSCE 
Section meeting were held on the same day, and more recently an ASCE 
meeting and a BSCE Section meeting were held on the same evening. He 
believes that there must be many people like him who wanted to attend 
both meetings but were unable to do so because of these unfortunate 
conflicts in scheduling. As a remedy, he suggested that many of the ASCE 
and BSCE committees, including the Program Committee, function as joint 
committees. I think this is an excellent suggestion for the Program Commit
tee especially, and I believe it has merit for some other committees that are 
not already functioning as joint committees. If we are to continue to receive 
the support of those members of both ASCE and BSCE who gladly contrib
ute their time and energy to helping both societies to serve the civil 
engineering profession, we certainly owe it to them to establish policies that 
will permit both societies to be of maximum service to the profession. 
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The Challenge 
It is clear from what I have said that we have two particularly important 

problems that need re-emphasis. Attendance at meetings has declined 
markedly, in spite of membership growth. The quality of the Journal has 
deteriorated, in spite of valiant efforts on the part of the Journal editor to 
obtain a better supply of good papers for publication. 

Do we dismiss these problems as merely a natural evolution of changing 
times? I think that the heritage handed down to us by those engineers who 
made the Boston Society of Civil Engineers a world-renowned institution 
challenges us to find answers to these problems. I am confident that we can, 
and that BSCE, by meeting new situations and new opportunities, can have 
a future in keeping with its illustrious past. 
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GEOLOGY OF THE CITY TUNNEL, 
GREATER BOSTON, MASSACHUSETTS 

By F. Lyle Tierney*, Marian~ P. Billings** and Martin M. Cassidy*** 

ABSTRACT 

The City Tunnel, part of the water supply system in Metropolitan 
Boston, extends for 4.78 miles in a general easterly direction from Shaft 5, 
near the junction of Route 128 and the Massachusetts Turnpike in Weston, 
to Shaft 7, at the Chestnut Hill Reservoir in the extreme western part of 
Boston. A branch tunnel extends 0.65 mile southeast from Shaft 7 to Shaft 
7B near the Chestnut Hill Pumping Station. These tunnels, ranging in depth 
from 233 to 446 feet beneath the ground surface, are entirely in bedrock. 
The inner diameter of the concrete lining of the main tunnel is 12 feet, that 
of the branch tunnel is 10 feet. 

The tunnel cuts diagonally across the east-northeasterly trending 
northern limb of the Central Anticline of the Boston Basin. Thus the oldest 
stratigraphic units are found at the east end of the tunnel, the youngest at 
the west end. The tunnel is entirely in the Boston Bay Group, except for 
some mafic (diabasic) dike rocks. The westernmost 1160 feet of the tunnel 
is in the gray argillites of the Cambridge Formation. Directly east of this the 
tillite of the Squantum Member of the Roxbury Formation extends for 1300 
feet. Still further east the Dorchester Member, consisting of sandstone, 
arkose, argillite, and conglomerate, and associated with sheets of Brighton 
melaphyre, extends for 12, 160 feet. The easternmost part of the main 
tunnel, 10,639 feet long, as well as the branch tunnel, 3422 feet long, are 
driven through the conglomerate, argillite, and sandstone of the Brookline 
Member. 

*Formerly Geologist, Metropolitan District Commission, Boston, Mass. 
**Professor of Geology, Harvard University, Cambridge, Mass. 

***Geologist, Pan American Petroleum Corporation, 
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The major structure is comparatively simple. The beds dip gently 
north or northwest. The average strike of 25 l sets of joints is N .10 ° E. and 
the average dip is steep; there is, however, considerable range in strike and 
dip. The average strike of 74 faults is N.30°E. and the average dip is steep. 
Most of the faults appear to be minor; 6 of the faults are vertical, 48 are 
normal, and 20 are reverse. 

One hundred nine mafic (diabase) dikes were recorded. With few 
exceptions they dip steeply, but the strikes were not recorded. The width 
averages about 5 feet, and rarely exceeds 15 feet. 

The quality of. the rock was excellent for tunneling. Only sixteen feet 
of the entire tunnel needed support. Since the strength of the rocks in 
Greater Boston depends on their origin, the effect of later deformation, and 
subsequent hydrothermal alteration, this is an exceptional situation. 

INTRODUCTION 

Location, Size and Construction 
The City Tunnel, a water supply tunnel built under the supervision of 

the Construction Division of the Metropolitan District Commission, Com
monwealth of Massachusetts, extends for 25,259.5 feet (4.78 miles) in a 
general easterly direction from Riverside to Chestnut Hill Reservoir (Fig. 
1). Shaft 5, station O + 00, is in Weston on the west bank of the Charles 
River. From here the tunnel extends S. 82° 25' 56" E. for'l 1,920.94 feet to 
Shaft 6 which is 900 feet southwest of the junction of Commonwealth 
Avenue and Lowell Street. Except for the westernmost 460 feet, this part of 
the tunnel is in Newton. From Shaft 6 the tunnel trends S. 89° 46' 55" E. 
for 13,338.56 feetto Shaft 7, which is 1400 feet south of the junction of 
Commonwealth A venue and Lake Street, on the east end of the Boston 
College campus. That portion of the tunnel between Shafts 6 and 7 is in 
Newton, except for the easternmost I 030 feet, which is in Boston. The 
depth of the tunnel beneath the surface ranges from 233 feet to 446 feet. 
The invert of the tunnel is - 312.5 feet at Shaft 5, - 150.0 feet at Shaft 6,. 
and - 100.0 feet at Shaft 7; all elevations are based on Boston City Base, 
which is 5.65 feet below the U.S. Geological Survey base. The inner 
diameter of the concrete lining is 12 feet. · 

From Shaft 7 a branch tunnel extends southeasterly for 3421.98 feet 
to Shaft 7B, at the Chestnut Hill Pumping Station on the east side of the 
Chestnut Hill Reservoir. This branch tunnel goes 821.23 feet S. 53° 53' 
20" E. from Shaft 7, curves into a more easterly trend for 252.41 feet, 
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then assumes a trend S. 81 ° 51' 10" E. for 2348.25 feet. This branch tunnel 
is entirely in Boston, although Shaft 7B is only a few hundred feet from the 
Brookline boundary. The depth of this branch tunnel beneath the surface 
ranges from 233 feet to 252 feet. '.fhe invert of the tunnel at Shaft 7B is 
- 100.0 feet. The inner diameter of the concrete lining is 10 feet. 

The present paper deals with the geology of the main tunnel and the 
branch tunnel. The geology of the City Tunnel Extension, which extends N. 
44 ° 53' 05" E. from Shaft 7 has been described by Billings and Tierney 
(1964). 

Shaft 5, at the east end of the pressure aqueduct, was sunk under 
contracts 94 and 110 by the John MacDonald Company and C. and R. 
Construction Company; it was completed in 1940. Shafts 6 and 7 were sunk 
under contract 117 by the Marinucci Brothers and Company in 1946 and 
1947. The tunnel itself was driven under contract 115 by a combine 
consisting of the Perini, Maney, Walsh, and Rugo construction companies; 
work extended from 194 7 to 19 51. Shaft 7B was part of this contract. 

Author Responsibility 
Tierney is responsible for mapping the geology of the tunnel. A folio, 

consisting of 29 sheets, has been deposited with the Construction Division 
of the Metropolitan District Commission. This folio contains maps and a 
sketch of the geology exposed on the north wall, both on a scale of one inch 
to 20 feet. The sketches show the lithology and apparent dips of bedding 
and contacts. The maps show the attitude (strike and dip) of all faults and of 
representative joints. A 63-page written report accompanied this folio. In 
1961 Cassidy, under the supervision of Billings, mapped in detail the 
surface geology exposed in the vicinity of the tunnel. Billings prepared the 
present report, including text and diagrams, using the data obtained by 
Tierney and Cassidy. One task was to calculate the thickness of the various 
lithologic units and to prepare the stratigraphic columns given in Tables 
1 and 2. 

GEOLOGICAL SETTING 

LaForge ( 1932) gives the best general account of the geology of the 
Boston area, where the rocks belong to two groups, the relatively young 
unconsolidated surficial deposits and the much older consolidated bedrock 
(LaForge, 1932, Pl I and II). 
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The surficial deposits range in thickness from zero - where the 
bedrock crops out - to hundreds of feet. They consist largely of glacial 
deposits, such as till, gravel, sand, and clay, as well as river deposits. The 
maximum known thickness of the surficial deposits along the line of the 
City Tunnel, based on bore holes, is 120 feet near Water Street in Newton. 
The average thickness is about 50 feet. The present paper is not concerned 
with these surficial deposits. 

The bedrock in the Boston Basin (Fig. 1) belongs to the Boston Bay 
group, which has traditionally been divided into two formations, a lower 
one called the Roxbury Conglomerate and an upper one called the Cam
bridge Argillite. Some poorly preserved cylindrical casts and molds of roots 
or trunks of trees (Burr and Burke, 1899) are either Calixylon or Cordaites, 
genera that together span a period from the Upper Devonian to the Permian 
(Elso Baarghoorn, personal communication). The Roxbury Conglomerate 
has been subdivided into the Brookline, Dorchester, and Squantum Mem
bers. These subdivisions can be recognize~ in the Newton area. 

The City Tunnel is on the northern flank of the east-west trending 
Central Anticline of the Boston Basin. Toward the west, however, this 
northern limb assumes a southwesterly strike. Consequently, although the 
beds strike east-west and dip northerly in the eastern part of the area of the 
tunnel, toward the west the beds strike northeast and dip northwest. As a 
result, the tunnel is in progressively higher stratigraphic units toward the 
west. Whereas Shafts 7B and 7 are in the Brookline Member, Shaft 6 is in 
the Dorchester Member, and Shaft 5 is in the Cambridge Argillite. 

PRESENTATION OF DATA 

This paper consists essentially of two parts. The first, essentially 
observational, is presented under the headings of lithology and structural 
geology. Although primarily an account of facts, it does involve some 
integration of the geology exposed in the tunnel with the geology exposed 
on the surface. The second part of the paper is analytical. The stratigraphic 
sequence is determined from the observed lithological and .structural data. 
There is also a brief discussion of the origin of the structural features and an 
analysis of the factors influencing the amount of support needed in tunnels 
in the Greater Boston area, 

Figures 2 to 5 are geological maps of the tunnel on a scale of one inch 
to 240 feet. The explanations for the symbols are given in Fig. 5. Since these 
maps have been reduced q times from the original folio, some generaliza-
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tion has been necessary and in places only representative data can be given. 
Each strip represents a section of the tunnel 1000 feet long. The stations are 
given in the upper left-hand and upper right-hand corners of each strip. For 
example, 50 + 00 means 50oo· feet east (strictly S. 82 ° 25' 36" E.) from 
Shaft 5. The elevation of the invert (bottom) of the tunnel is shown in italics 
at the lower left-hand corner of each strip (Boston City base). · 

The north side (top) of each strip corresponds to the north wall of the 
tunnel. Mapping was done at breast level, that is, about 4 feet above the 
floor of the tunnel. In order to make the map readable, it has been necessary 
to show a strip 50 feet wide. In other words, the south side (bottom) of each 
strip is 50 feet south of the north wall. Strictly, the map represents the 
geology along a line on the north wall and 4 feet above the floor. 

The meanings of the various symbols are indicated in Fig. 5. Many are 
standard geologic symbols. ·But a few special symbols need explanation. 
"Dip", as used in geology, refers to the angle of inclination of a planar 
feature - such as bedding, a joint, a fault, or a dike - in a vertical plane 
perpendicular to the strike of the planar feature. "Apparent dip" refers to 
the angle of inclination of the planar feature on any vertical plane. 

"Dip" and "apparent dip" are related as follows: 
tan p = tan b sin a 

where p is apparent dip, b is dip, and a is the angle between the strike of 
the planar feature and the trend of the vertical face. If the vertical face is 
perpendicular to the strike of the planar feature, the apparent dip equals the 
dip. If the trend of the vertical face is parallel to the strike of the planar 
feature, the apparent dip is zero, regardless of the dip. If the vertical face 
trends diagonally to the strike of the planar feature, the apparent dip is less 
than the dip. 

In most instances in the folio the true strike and dip of bedding and 
dikes were not recorded, but apparent dips were shown on the sketch of the 
north wall. Thus, to keep Fig. 2 to 5 as objective as possible, special 
symbols are used for apparent dips. Thus 5 symbols, as shown in the 
explanation in Fig. 5, refer to apparent dips. Moreover, from a combination 
of various data it was possible in some instances to infer the strike and dip 
of the bedding; a special symbol is used for this. 

Figures 6 to 8 show the geological structure along . the line of the 
tunnel. Figures 9 to 12 summarize the facts concerning the joints, faults, 
and dikes. All these figures are discussed in greater detail below. Figures 13 
to 25 are photographs. 
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LITHOLOGY 

General Statement 
The rocks exposed in the City Tunnel are both sedimentary and 

igneous. The sedimentary rocks are conglomerate, sandstone (including 
arkose), and argillite. The igneous rocks are melaphyre, reddish tuff, and 
diabase (including altered diabase). The percentages of these rocks, 
expressed as linear feet of exposure at map level in the tunnel, are as 
follows. In the. main tunnel, between Shafts 5 and 7, the percentages are: 
conglomerate 42%, tillite 4%, melaphyre 27%, argillite 16%, sandstone 
and arkose 7 % , diabase 3 % , and red tuffs 1 % . If we include the branch 
tunnel between Shafts 7 and 7B, the figures are: 38%, 4%, 24%, 23%, 
6%, 4%, and 1 % respectively. 

The lithological data obtained in the tunnel will be supplemented by 
surface data. But in the ensuing pages a clear distinction will be made 
between surface and tunnel data. The descriptions refer to data obtained in 
the tunnel unless otherwise stated. 

Conglomerate 
Conglomerates, constituting 38% of the linear footage of the tunnel, 

including the branch tunnel, were exposed in many places east of station 32 
+ 90. In many instances they were homogenous rocks in which bedding 
could not be observed. Locally, thin beds of sandstone, arkose, or argillite 
were interbedded. In still other places thin irregular lenses of conglomerate 
were interbedded with argillite. The color is generally gray, but where red 
felsite clasts are common the rock as a whole has a reddish tinge. 

The conglomerates are similar to those found elsewhere in the Boston 
Basin. The clasts are well-rounded pebbles, generally ranging from I to 3 
inches in diameter, but locally as much as 12 inches. The largest clasts 
observed in surface outcrops are IO inches in diameter. The average 
maximum size in 87 outcrops is 4½ inches. In the surface exposures east of 
station 150 + 00 the average maximum size in 62 exposures is 4 inches; as 
will be shown below, this is within the Brookline Member. In the surface 
exposures north and south of that section of the tunnel between stations 150 
+ 00 and 70 + 00 the average maximum size of the clasts in 25 outcrops 
is 5½ inches; as will be shown below this is in the Dorchester Member. 

The clasts are chiefly gray quartzite, pink granodiorite, variously 
colored felsites, with lesser amounts of red granite, green melaphyre, and 
gray argillite. The matrix of the conglomerates is a gray feldspathic sand-
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stone in which the individual grains of quartz and feldspar average 0.05 
inch in diameter. 

Ti/lite 
The conglomerate between stations 11 + 60 and 24 + 60 differs 

greatly from the conglomerate farther east. The clasts are round to sub
round, averaging 3 to 6 inches in diameter, but some are well over 12 
inches. They are chiefly gray quartzite and pink granodiorite, but also 
variously colored felsites. None is striated. The matrix is hard and gray; 
much of it is argillaceous, but locally it is sandy. At least one block of 
argillite, 20 feet long, is incorporated in the rock. Many pebbles have been 
stretched parallel to a slaty cleavage. Regardless of what one may think of 
the origin of this rock, it is obvious that it has all the features characteristic 
of the Squantum Member of the Roxbury Formation. 

The best surface exposure of this stratigraphic unit is a mile north of 
Shaft 6, on the south side of the Massachusetts Turnpike Extension, 3000 
feet west of the intersection of Washington and Walnut Streets in Newton
ville. Unfortunately this outcrop cannot be inspected without special per
mission. Sparse subangular clasts a few inches in diameter are embedded in 
a massive argillaceous matrix. A similar rock was . formerly exposed in 
Auburndale on the· south side of the Massachusetts Turnpike Extension 
1000 feet east of Commonwealth A venue. This original outcrop has been 
largely destroyed by construction of the turnpike. -

Sandstone and Arkose 
Detailed descriptions of the sandstones and arkoses in the tunnel are 

not available. In surface exposures and other tunnels the sandstones are 
fine-grained to medium-grained rocks composed primarily of rounded 
quartz grains 0.03 to O.o·s inch in diameter, but containing some feldspar, 
mica, chlorite, and an occasional rock fragment of similar size. Bedding is 
generally absent or poor. 

Argillite 
The typical argillite is a gray, hard, well-indurated brittle rock. The 

beds generally range in thickness from 0.03 to 3 inches. The shades of gray 
differ in intensity. In general the fractures parallel to the bedding are many 
inches apart; hence in the classification prepared by McKee and Weir 
(1953) the rocks would be called slabby, blocky, or even massive. Slaty 
cleavage is rare. 
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In the west end of the tunnel, between stations O + 00 and 11 + 60, 
the color is dark-gray to almost black. Between stations 11 + 60 and 161 
+ 00 the color is generally gray. East of station 245 + 00 the color is 
purple-gray. 

Studies elsewhere (Rahm, 1962, p. 339-340) show that the argillites 
are composed of silt-size and clay-size particles. The principal minerals are 
quartz, sericite, chlorite, and small amounts of albite. Possibly some kaolin 
is present in places. The purple-gray color is probably due to hematite or 
goethite. 

Melaphyre 
The term melaphyre has been traditionally used in the Boston area for 

altered basalts or andesites. In the City Tunnel the melaphyre is a dark
green to yellow-green medium-grained rock. Locally it is brown to black. 
Amygdules of epidote and quartz, generally 0.1 to 0.2 inch in diameter, are 
present in places. Flow structure is shown by alternating layers of somewhat 
different color and composition with an apparent dip westward from 5 ° to 
25 °. Microscopic study shows that the melaphyres of Greater Boston are 
composed of such secondary minerals as albite, hornblende, chlorite, epi
dote and calcite. The melaphyre between stations 93 + 00 and 95 + 00 is 
a deep-purple melaphyre breccia of explosive origin. 

Tuff 
Between stations 41 · + 90 ,and 42 + 70, just west of the large 

melaphyre body, is a pink rock believed to be volcanic tuff. 

Diabase (including altered diabase) 
The diabases are fine-grained to medium-grained dark-green to black 

rocks. In the folio most of them are called basalt because of their fine grain. 
Diabase is composed of labradorite and augite, but such secondary minerals 
as hornblende, chlorite, and epidote are present in many of them. 

STRUCTURAL GEOLOGY 

General Statement 
The structural geology of this tunnel is concerned with folds, joints, 

faults, and dikes. 

Folds 
In the central part of the Boston Basin the axes of the folds trend 

east-west (Billings and Tierney, 1964, p. 113). The axis of the Charles 
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River Syncline is near the Charles River JFig. l ). The axis of the Central 
Anticline lies two miles south of the Chestnut Hill Reservoir. Thus the 
width of the north limb of the anticline (the s~me as the south limb of the 
syncline) is about 4 miles. In the westerly part of the Boston Basin the fold 
axes assume a northeast-southwest trend. The City Tunnel cuts diagonally 
across the northwest limb of the anticline and progressively younger strati
graphic units are exposed to the west. 

The structure along the tunnel line is shown in Fig. 6 and 7. The 
symbols used are explained in Fig. 8. This is essentially what one would 
see on the north wall of the tunnel,· but extended upward to the surface 
and downward to 500 feet below base. Generalizations are necessitated 
by the greatly reduced scale. Moreover, dikes and joints are not included, 
and only the larger faults are shown, and somewhat diagrammatically. 

Figures 6 and 7 show the apparent dip, because the tunnel is subparal
lel to the strike of the strata. However, this portrayal is objective, inasmuch 
as it was the apparent dips that were recorded in the sketches of the north 
wall. · 
· But for a complete understanding of the structure and in order to 
calculate thicknesses, it is necessary to know the strike and dip of the strata. 
In some instances the strikes and dips were recorded in the folio or could be 
readily calculated from data given in the folio. But in general the strike and 
dip of the bedding had to be determined from the observations on the 
surface geology. Such information was not completely divorced from the 
observations in the tunnel. The apparent dips calculated from the surface 
observations had to agree with the observed apparent dips in the tunnel. 
The "inferred strike and dip" shown on the geological maps - Fig. 2 to 5 
- are based on the surface observations. 

A detailed statement concerning the attitude of the bedding throughout 
the tunnel follows. This is an important part of the record on which the 
conclusions given in the later pages are based. 

The bedding symbols given on the maps (Fig. 2-5) between Shaft 7B 
and 7, as well as between Shaft 7 and station 245 + 00, are based directly 
on data in the folio. They are either apparent dips shown on the sketches of 
the north wall or are true attitudes calculated from data in the folio. 

For the section between stations 245 + 00 and 180 + 00 surface data 
are available to supplement the information from the tunnel. Bedding is· 
rare in the conglomerate exposed in the tunnel. The only five instances 
recorded show the apparent dip to be zero. But in 18 outcrops north and 
south of the tunnel the strike of the bedding ranges from N. 65° E. to N. 
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80° W. and the dip ranges from 22° N. to 38° N. The average strike is N. 
90° E. and the average dip is 32° N. Consequently, in Fig. 4, 14 symbols 
have been placed on the geological map to show the inferred attitude of the 
bedding to be N. 90° E., 32° N. This, of course, is consistent with the 
recorded apparent dips of zero in the tunnel. 
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Between stations 180 + 00 and 140 + 00 there are no surface 
outcrops to supplement the data from the tunnel. 

Between stations 180 + 00 and 171 + 00 the one apparent dip 
recorded in the tunnel is zero. It is assumed that the attitude of the bedding 
is the same as that farther east, and that the beds strike N. 90° E. and dip 
32° N; two such symbols have been placed on the map (Fig. 3). 

An exceptional, in fact unique, situation was recorded at station 170 
+ 25, where the apparent dip is 13 ° E. 

Between stations 170 + 00 and 165 + 00 the one recorded apparent 
dip is zero. Again, as farther east, it is assumed that the strike is N. 90° E. 
and the dip is 32 ° N. 

Between stations 165 + 00 and 140 + 00 the apparent dips are 
consistently west, ranging from 3 ° to 40°, but averaging 13 °. On the basis 
of the regional geology of this part of the Boston Basin it is assumed that 
the average strike here is N. 60 ° E.; thus the presumed true dips can be 
calculated from the observed apparent dips in the tunnel. Accordingly, eight 
inferred strike-dip symbols have been entered between stations 165 + 00 
and 140 + 00. 

Between stations 140 + 00 and 126 + 00 the apparent dips in the 
tunnel range from 15° to 55° W., and average 40° W. In five surface 
outcrops the average attitude of the bedding is N. 60° E., 60° NW. 
Accordingly, five symbols with this inferred attitude are shown on the 
geological map in this area. A sixth symbol, with a somewhat lower dip, has 
been entered at station 137 + 50 to be consistent with the lower apparent 
dip here. 

At station 125. + 40 the apparent dip is zero, at station 125 + 00 it is 
50° W. A minor fold would explain these differences. 

Between stations 125 + 00 and 112 + 30, 5 readings of the apparent 
dip range from 0° to 20° W., averaging 8° W. In a surface outcrop of 
conglomerate the strike is N. 65° E., the dip is 28° NW. Three symbols for 
the inferred attitude of the bedding in this section of the tunnel are shown in 
Fig. 3; the strike was assumed to be N. 65° E., whereas the true dip was 
calculated from apparent dips. 

Between stations 112 + 30 and 42 + 00 is the great mass of 
melaphyre. The basal contact of the melaphyre is sharp. The folio indicates 
the contact dips 24 ° NW. The apparent dip in two photos is 16 ° W. A 
strike of N. 65° E. is consistent with these data. The upper contact of the 
melaphyre is not sufficiently sharp to . supply any data concerning the 
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attitude of the contact, but the apparent dip of the flow structure in the 
melaphyre ranges from 5 ° to 25 ° W. 

Although the melaphyre is continuous in the tunnel, surface outcrops 
indicate it may consist of more than one body. An outcrop of sandstone lies 
300 feet north of station 99 + 00; the attitude of the bedding is N. 70° E., 
30° NW. It would project to station 96 + 00 on the tunnel line; it is shown 
in the geological cross section. An outcrop of conglomerate lies 800 feet 
south of station 86 + 00; the bedding strikes N. 70° E., dips 54 ° NW. It 
would project to the tunnel line at stations 80 + 00 and 83 + 00. 

These observations indicate that the melaphyre is a large concordant 
sheet or series o·f sheets striking N. 70° E. and dipping about 36 ° NW. The 
average apparent dip in the tunnel would be about 20° W. The body would 
be 983 ± feet thick. It may be either a surface flow or a shallow intrusive. 

Significant surface data on the attitude of the beds are not available for 
locations west of station 42 + 00. At station 32 + 90 the attitude of the 
bedding is N. 70° E., 41 ° NW. At stations 29 + 00 and 26 + 70 the 
bedding is horizontal. Farther west the apparent dip is consistently west, 
ranging from 5° to 20°, averaging 15° W. Assuming the strike to average 
N. 70° E., the true dip would average 30° NW. 

In summary, the tunnel crosses the northwest limb of an anticline. 
Although the values of the dips differ considerably, they are with only one 
exception (station 170 + 25) to the north or northwest. Minor folds, with a 
wave length of a few feet, are rare; some were recorded in argillite at station 
135 + 40. 

Joints 
Joints are smooth fractures that may be only a few inches apart or 

many tens of feet apart. A joint may be many feet or hundreds of feet long. 
Strictly speaking, there is no movement of the opposite walls parallel to the 
joint plane. If there had been such movement, the fracture would be called a 
fault. Joint sets consist of several more or less parallel joints. The distinc
tion between joints and small faults is not rigorous, and some joints may 
show evidence of movement. 

Figure 9 is a point diagram (Billings, 1954, p. 112-115) of 251 joint 
sets in the City Tunnel. It is clear that the most common joints are those 
striking north-northeast or north, and dipping steeply west-northwest, 
east-southeast, west or east. 

Faults 
Seventy-four faults were mapped in the City Tunnel. Many of them are 



78 BOSTON SOCIETY OF CIVIL ENGINEERS 

recorded on the geological maps in Fig. 2 to 5. Some are also shown on the 
structural sections, Fig. 6 and 7, where they are necessarily rather diagram
matically portrayed because of the restricted scale and lack of information 
outside the tunnel. As shown in the point diagram, Fig. 10, most of them 
strike north-northeast or north and dip steeply west-northwest, and east
southeast or west and east. 

Twenty-nine of the faults have gouge and/or breccia that ranges in 
thickness from a smear to 11 feet, but averaging 3 feet. 

The geometry of faulting is a complex subject and can not be fully 
treated here. Many pages are devoted to it in texts on structural geology 
(Billings, 1954, p. 124-225, 455-480). Moreover, a rather elaborate termi
nology, much to the annoyance of those unfamiliar with the subject, has 
been evolved to describe the movements and especially the effects on the 
disrupted planar features (beds, dikes, veins, older faults, etc); but only two 
of the many terms need concern us here. The net slip is the total displace
ment, measured in the fault plane, of two formerly adjacent points in the 
fault plane. What may be called the fault-trace separation is measured along 
the trace of the fault on any designated surface; it is the distance between 
the two ends of the trace of the disrupted planar feature. In this study the 
surface of observation is the north wall of the tunnel. Of course, the two 
parts of the disrupted planar feature may not be present; one part may be 
beyond the periphery of the tunnel. In such a case the fault-trace separation 
is indeterminate. 

The fault-trace separation will be different for two differently oriented 
planar features. For example the separation of the bedding will be different 
than that of a dike that is transverse to the bedding. If the surface of 
observation is longer than the wave-length of the folds, different portions of 
a displaced bed will show different separations. This, however, is not a 
factor in this tunnel, because minor folds are absent. Moreover, on the 
sections the fault-trace separation always refers to bedding or contacts 
parailel to the bedding. Of course, the magnitude and direction of the 
fault-trace separation is by itself no indication of the magnitude and direc
tion of the net slip. 

The symbols in Fig. 2 to 7 refer to the fault-trace separations. 
That is, in Fig. 2 to 5 the letter D is on the side of the fault that appears to 
_have gone down. In Fig. 6 to 8 the arrow shows the direction of the 
apparent movement. A normal fault is one in which the hanging wall 
appears to have gone down relative to the foot wall, a reverse fault is one in 
which the hanging wall appears to have gone up relative to the foot wall. 
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Strictly, these terms should be used only if the trend of the vertical wall is 
perpendicular to the strike of the fault, but in this tunnel most of the faults 
strike at a high angle to the trend of the tunnel. Of the 74 faults, 48 are 
normal, 20 are reverse, and 6 are neutral because they dip 90°. · I 

The actual movement along· a fault, that is, the net slip, can be • 
calculated only if adequate data are available (Billings, 1954, p. 135, . 
455-480). (I) If both ends of two disrupted planar features that have 
different attitudes, can be observed on opposite sides of the fault, a unique 
solution can be obtained. (2) If both ends of one disrupted planar feature 
can be observed on both sides of the fault and if slickensides that can be 
relied on to show the direction of movement .on the fault are present, a 
solution can be obtained. (3) If both ends of one disrupted planar feature 
can be observed on both sides of the fault and if drag along the fault can be 
relied upon to show the direction of movement, a solution can be obtained. 

In general in geological investigations it is impossible to get enough 
data to calculate the net slip along faults. This tunnel is no exception. 
Moreover, even if it is possible to get a solution, gathering the data is time 
consuming. In any case, along none of the 74 faults recorded were sufficient 
data obtained to calculate the net slip. 

Along 16 of the 7 4 faults the fault-trace separation ranged from a few 
inches to 10 feet, averaging 3 feet. Along 6 faults it exceeded 12 feet, the 
height of the tunnel. Along 52 faults precise data were not obtained, but in 
36 of these the fault-trace separation was certainly only a few inches or feet. 
In summary, the fault-trace separation along 22 of the faults may exceed 12 
feet, but along the others it is probably to be measured in inches or feet. 

Since the net slip along the faults in unknown, it is impossible to 
discuss quantitatively the component of the faulting parallel to the strike of 
the faults (that is, the strike-slip component). But the regional geology and 
narrow width of the faults suggest that it is generaliy small. There is one 
possible exception. 

The surface geology suggests that the net-slip along the fault at station 
245 + 00 may be hundreds- of feet. An analysis of the surface exposure 
may give a more precise solution. 

A much more detailed discussion of the faults is contained in the report 
by Tierney (1951, p. 29-60). 

About 17 60 feet west of Shaft 5 the east edge of a series of outcrops 
are exposed. These outcrops are composed of Dedham granodiorite 
intruded by diabase dikes. Similar outcrops are exposed farther north on the 
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west side of the Charles River. The distribution of outcrops in Wellesley, 
Weston, and Waltham indicates that this contact trends about N. 20° E. 
Bore hole data obtained in another project indicate the contact is located 
under the sands of the Charles River 1600 feet N. 30° W. of Shaft 5. This 
contact is the northern boundary fault of the Boston Basin. Data. obtained in 
the Malden Tunnel indicate that this fault dips northwest and is a thrust 
(Billings and Rahm, 1966, p. 131-133). The stratigraphic throw west of 
Shaft 5 is at least 5000 feet and the net slip would be greater. 

Dikes 
One hundred and nine dikes are shown on the geological folio. Of 

these, 101 are in the main tunnel, whereas 8 are in the branch tunnel that 
goes southeast from Shaft 7 to Shaft 7B. Most of the dikes are fine-grained 
to medium-grained diabase or altered diabase, but a few are melaphyre, 
The location of each dike is known, as they are shown in the folio on the 
sections of the north wall (northeast wall in the branch tunnel). Moreover, 
the apparent dip is shown. But the attitude of the contacts was not recorded, 
and hence it was impossible to calculate the true thickness. 

Figure 11 is a histogram of the apparent dips of the 101 dikes in the 
main tunnel; 5 ° intervals were used. In the few instances where the two 
contacts were not parallel or the contact was irregular, an average attitude 
has been used. Where the dip fell on the boundary of two blocks - for 
example 80° - one-half dike was assigned to the 80°-85° block and 
one-half dike to the 80 ° -7 5 ° block. The apparent dip of 82 percent of the 
dikes is greater than 70°; also, more dip east than west. Since the true dip 
is always as great as or greater than the apparent dip, it is correct to say that 
82 percent or more of the dikes dip more steeply than 70°. It is also 
probable that most of the dikes strike at a high angle to the tunnel, that is, 
between N. 30° E. and N. 30° W. 

Figure 12 is a histogram showing the width of the 101 dikes exposed 
on the north wall of the main tunnel. 

The widths of 57 percent of the dikes are 5 feet or less; the widths of 
91 percent are 15 feet or less. The thicknesses would be less than the 
widths. Of the three dikes with a width greater than 50 feet, the width of 
one is 53 feet, that of a second is 72 feet, and that of a third is 85 feet. 

The data for the branch tunnel are somewhat different. Of th~ eight 
dikes recorded, four have an apparent dip of 90° and an average width of 7 
feet; these are in the portion of the branch tunnel striking S. 82 ° E., and 
probably strike in a general northerly direction. A fifth dike, 1 foot wide, 
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dips NW. Three dikes with irregular contacts and an average width of 112 
feet presumably strike parallel to the tunnel. 

STRATIGRAPHY 

Having described the lithology and structure, we are now prepared to 
determine the stratigraphy, that is, how the various lithologic units are 
stacked on top of one another and how they correlate with similar rocks 
elsewhere in the Boston Basin. · 

Sixty-nine precent of the linear footage in the tunnel is composed of . 
sedimentary rocks; 61 % of this is conglomerate, 23% is argillite, 10% is· 
sandstone and arkose, and 6% is tillite. These rocks form beds that range in 
th,ickness from a few feet to hundreds of feet. As shown in Table 1, these 
various lighologic types in the tunnel may be grouped into 38 stratigraphic 
units; Some of these units consist exclusively ot' one lithologic type, others 
are interbedded mixtures of two or more types. Three additional units, 
based on core drilling southeast of Shaft 7B, are also shown in Table 1. 

The thickness of a stratigraphic unit is calculated by the following 
equation Billings, 1954, p. 433). 

t = s(sin b cos o sin a ± sin o cosO) (2) 

where t is thickness, s is breadth of unit as measured along the wall of the 
tunnel, b is angle of dip of bed, 0 is angle of slope of invert of tunnel, and a 
is angle between strike of bed and trend of tunnel. If slope and dip are in 
the same direction, the second term in the parentheses is added, otherwise it 
is subtracted. · 

The slope of the invert is 0 O between shafts 7B and 7, 0.2 ° between 
shafts 7 and 6, and 0.8° between shafts 6 and 5. Its effect on the calcula
tions is so slight, particularly when compared with errors introduced by 
other factors, that it may be neglected. Hence the equation reduces to: 

t = s(sinb sina) (3) 
It is because b and Cl are so important that so much attention was given 

in an earlier section of the paper to the determination of the strike and true 
dip of the beds. The errors in calculating the thicknesses in this tunnel may 
be· as great as 10 percent. 

In general it has been assumed that the faults are small and introduce 
only minor errors in the calculations of the thicknesses. However, the fault 
at station 245 + 00 is important. West of the fault an unknown amount of 
conglomerate is present beneath the tunnel. If the beds dip 32° N., the 
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Table I 

STRATIGRAPHY, CITY TUNNEL 
C 

Cambridge Formation: I Thickness Stations 
41. Argillite 295 0 + 00 to 11 + 60 

Squantum Member of Roxbury Formation: 
40. Tillite 48 11 + 60 to 13 + 26 
39. Purple-gray argillite 12 13 + 26 to 13 + 60 
38. Tillite 241 13 + 60 to 24 + 60 

Dorchester Member of Roxbury Formation: 
3 7. Argillite 11 24 + 60 to 24 + 95 
36. Sandstone 13 24 + 95 to 25 + 45 
35. Argillite 10 25 + 45 to 25 + 80 
34. Sandstone 84 25 + 80 to 32 + 90 
33. Conglomerate 32 32 + 90 to 34 + 00 
32. Sandstone 230 34 + 00 to 41 + 90 
31. Tuff 20 41 + 90 to 42 + 70 
(Melaphyre 983 42 + 70 to 112 + 30) 
30. Conglomerate 73 112 + 30 to 114 + 00 
(Melaphyre 17 114 + 00 to 114 + 45) 
29. Conglomerate 38 114 + 45 to 115 + 56 
28. Arkose 12 115 + 56 to 117 + 06 
27. Conglomerate 30 117 + 06 to 118 + 17 
26. Arkose 10 118 + 17 to 118 + 64 
25. Conglomerate 8 118 + 64 to 119 + 21 
24. Conglomerate, thin arkose 

lenses 20 119 + 21 to 123 + 20 
23. Arkose 14 123 + 20 to 124 + 72 
(Melaphyre 5 124 + 72 to 124 + 85) 
22. Argillite 13 124 + 85 to 125 + 26 
21. Conglomerate 15 125 + 26 to 125 + 60 
20. Argillite 

J 
564 115 + 60 to 134 + 80 

19. Conglomerate, arkose and 117 134 + 80 to 136 + 70 
argillite 

18. Argillite 142 136 + 70 to 139 + 20 
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Table 1, Stratigraphy, Cont. 

Dorchester Member of Roxbury Formation (Cont.): 
Thickness Stations 

17. Argillite, some conglomerate 
and arkose 60 139 + 20 to 140 + 60 

16. Argillite 44 140 + 60 to 143 + 60 
15. Argillite, some conglomerate 32 143 + 60 to 146 + 20 

Brookline Member of Roxbury Formation: 
14. Conglomerate, some arkose 

and argillite 185 146 + 20 to 156 + 70 
13. Argillite 4 156 + 70 to 156 + 80 
12. Conglomerate 15 156 + 80 to 157 + 20 
11. Argillite 27 157 + 20 to 157 + 90 
10. Conglomerate 17 157 + 90 to 158 + 60 
9. Arkose 4 158 + 60 to 158 + 70 
8. Argillite 60 158 + 70 to 160 + 60 
7. Conglomerate+ 254 160 + 60 to 245 + 00 
6. Argillite# 556 245 + 00 to 278 + 00 
5. Conglomerate and red Sand-

stone 19 278 + 00. to 282 + 00 
4. Argillite 27 282 + 00 to 287 + 31 

*3. Gap 118 287 + 31 to top of 
B.H.D.T. 1 

*2. Feldspathic sandstone 143 B.H.D.T.1 = 300 + 66 
* 1. Conglomerate 82 

:j: A thickness of 111 feet exposed in the tunnel; the extra 143 feet is 
assumed to be beneath tunnel level; calculation is discussed in text. 

#'321 feet of argillite were exposed in the branch tunnel between Shaft 
7 and station 278 + 00; the additional 235 feet of argillite were 
exposed in Shaft 7. The argillite between Shaft 7 and station 245 + 00 · 
is a repetition of the section in the branch tunnel between Shaft 7 and 
station 278' + 00. 

* Based on bore hole data southeast of Shaft 7B. 
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conglomerate exposed in the tunnel should come to the surface 480 feet 
south of the tunnel line. The surface geology indicates that the base of this 
conglomerate unit comes to the surface 750 feet south of the tunnel line. 
Thus 143 additional feet of conglomerate are present in unit 7. 

The diabases and altered diabases, occupying 3 % linear feet of the 
tunnel, are dikes and clearly not part of the stratigraphic sequence. The 
melaphyres constituting 27% of the linear footage of the tunnel are more 
enigmatic. If they are surface flows they are properly considered part of the 
stratigraphic sequence. If they are intrusives, such as sills, that are much 
later than the accumulation of the sediments, they would not be considered 
part of the sequence. But if, as seems probable, they are shallow sill-like 
intrusives contemporaneous with the sedimentation, some might consider 
them part of the sedimentary sequence, others might not. 

In Table 1 the 41 lithologic units have been assigned to four of the 
traditional stratigraphic units of the Boston Bay Group. At the top is 
argillite belonging to the lower part of the Cambridge Formation; 295 feet 
are exposed in the tunnel. Below this is the Squantum Member of the 
Roxbury Formation, 301 feet thick here, and composed of two bands of 
tillite separated by 12 feet of purple-gray argillite. The Squantum has 
sometimes been considered a formation. Below this is the Dorchester 
Member of the Roxbury Formation. A heterogeneous mixture of con
glomerate, sandstone, arkose, argillite, and a little tuff, it is 1592 feet thick. 
It is 56% argillite, 26% arkose and sandstone, 17% conglomerate, and 
1 % tuff. Three sheets of associated melaphyre are 983, 17, and 5 feet thick. 
The lowest unit is the Brookline Member of the Roxbury Formation; the 
1511 feet recorded in Table 2 belongs to the upper part of this member. 
Here it is 55% argillite, 43% co'nglomerate, and 2% sandstone. The 
thicknesses of the various units are given in Table 2. 

Undoubtedly most of the 41 units shown in Table 1 are irregular 
lenses that thicken and thin. That is, they are not simple tabular sheets of 
uniform thickness extending for thousands of feet or miles. The chief 
argument that they are lenses is based on effort to correlate individual units 
with those in the City Tunnel Extension (Fig. 1, Billings and Tierney, 
1964). Although large units may be correlated, the individual units can not. 
Moreover, experience in similar sediments in other areas indicates that the 
units would be lenses. 

The Boston Bay Group has been traditionally considered to be non
marine. The absence of marine fossils, despite the Late Paleozoic age, is the 
principal reason for believing this. Secondly, conglomerates of the type 

J 
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Table 2 

THICKNESS OF PRINCIPAL STRATIGRAPHIC UNITS IN CITY 
TUNNEL 

Cambridge Formation 

Roxbury Formation 
Squantum Member 
Dorchester Member 
Brookline Member 

In tunnel 
Southeast of Shaft 7B 

TOTAL: 

found here were presumably deposited as river gravels. 

295 feet 

301 feet 
1592 feet 

1168feet 
343 feet 

3699 feet 

The evidence from the City Tunnel, as well as from other tunnels in 
the Greater Boston area, indicates that the sediments were deposited in a 
subsiding basin and were derived from the south (Billings and Tierney, 
1964, p. 148-149). The argillites and sandstones were deposited mostly in 
shallow lakes, although some may have been laid down on the flood plains 
of rivers. The conglomerates were deposited largely by streams that periodi
cally invaded the lakes as the water level fell. The melaphyres consolidated 
from molten basalt or andesite. Although some of this magma erupted as 
surface flows, much of it congealed beneath the surface as shallow sills. 

REGIONAL STRESSES 

The regional stresses that produced the major folds, joints, and faults 
in the Boston Basin have been discussed in an earlier paper (Billings and 
Tierney, 1964, p. 146-147). If an essentially horizontal compressive force 
were acting in a north-south direction, the fold axes would trend east-west. 
If the intermediate principal stress axis were vertical, two sets of shear 
fractures would form, striking approximately N. 30° E. and N. 30° W. 
and dipping vertically. (Billings, 1954, p. 164-177 .) Extension fractures 
would strike north and dip vertically. Because of the heterogeneity of the 
rocks, the fractures would undoubtedly diverge greatly from these patterns. 
Nevertheless, the joints, as shown in Fig. 9, can be interpreted as shear and 
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extension fractures formed in this way. The faults may be explained in the 
same way, except that members of the theoretical set striking N. 30 ° W. 
are rare. If the displacement along the faults were caused by the same 
stresses, they should be strike-slip faults. Insufficient data are available to 
state whether or not this is correct. But the pattern is similar to that found 
elsewhere in the Boston Basin (Billings and Tierney, 1964, p. 142). 

ENGINEERING ASPECTS OF GEOLOGY 

The rocks through which the tunnel was driven were unusually good 
and needed little support. No roof bolts were used, but the tunnel was 
driven before this type of support was extensively employed. Structural steel 
support was used in only 16 linear feet or 0.06% of the tunnel. Thus the 
rock was superior to that encountered in tunnels driven subsequently in the 
Greater Boston Area, _in which structural steel support was used as follows: 
City Tunnel Extension, 5.6%; North Metropolitan Relief Tunnel, 25%; 
Main Drainage Tunnel, 35%; and Malden Tunnel, 52%. Because the City 
Tunnel was driven in an area of relatively extensive outcrops, it might have 
been anticipated that little support would be needed. Moreover, after the 
tunnel had been driven it might have been erroneously concluded that such 
units as the Brookline, Dorchester, and Squantum Members of the Roxbury 
Formation, as well as the Cambridge Formation - at least its lower part-.
are sufficiently strong to require little or no support. But this is not so. The 
Dorchester Member required extensive support in the Main Drainage 
Tunnel and parts of the Cambridge Formation required support in both the 
Malden and North Metropolitan Relief Tunnels. 

Experience in the driving of bedrock tunnels in Greater Boston during 
the last two decades shows that three major factors are involved in deter
mining whether or not a specific rock will require support. One concerns the 
inherent properties of the rocks related to their origin; normally, most 
bedrock in the Greater Boston area, such as granite, conglomerate, or 
argillite is sufficiently strong to necessitate little or no support. A second 
factor concerns the stresses to which the rocks have been subjected subse
quent to their formation, especially during times of folding. Fractures, 
notably joints and faults, although in many instances of no concern, may 
locally necessitate support. For example, in the Malden Tunnel the Lynn 
Volcanics and the Cambridge Formation north and south of the Northern 
Boundary Fault became so fractured that support by structural steel was 
required. A third factor, as yet not fully understood, concerns the amount of 

0 

I 
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kaolin in the rocks (Rahm, 1962, p. 330-334; Billings and Tierney, 1964, 
p. 134-138). Much of this kaolin is apparently not an original constituent 
of the rock; rather, it is a p~oduct of the alteration of feldspar in arkose, the 
matrix of conglomerates, and perhaps even in siltstones and argillites. 
Moreover, it appears that this alteration may be extensive and irregularly 
distributed (Kaye, 1967). The difference in the strength of the Dorchester 
Member in the Main Drainage Tunnel, where it is weak, and in the City 
Tunnel and City Tunnel Extension, where it is strong, may be chiefly due to 
the erratic distribution of this &Iteration. 
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Fig. 13. - Concrete roof slab over Shaft 7, looking westerly toward Boston College 
across Lawrence Bsin of Chestnut Hill Reservoir. This portion of the reservoir has 
·now been filled in and converted to an athletic field and parking lot. The slope, 
70 feet high and composed of conglomerate, is a fault-line scarp that was exposed 
in the tunnel at station 245 + 00. 3/20/50. 

Fig. 14. - Branch tunnel between shafts 7 and 7 B, looking east. Slr1bby argil/ite 
striking parallel to tunnel and dipping about 30° N. 12/30/48. 

l 
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Fig. 15. - Station 280 + 71. Looking east. Red sandstone interbedded with con
glomerate. Bedding strikes parallel to tunnel and dips about 25° N. 1 /19/49. 

Fig. 16. - Station 11 + 13, north wall. Contact of ti/lite of Squantum Formation 
with argillite of overlying Cambridge Formation. Apparent dip 20° W. Quartz 
veins dip east. 2/15/50. 
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Fig. 17. - Station 112 + 25, north wall. Contact c~f co11g/0111erat1• with m•erlying 
me/aphyre. Apparent dip 25°W. 

Fig. 18. - Station 285 + 06, north wall. Fault zone several fat wide; left part is 
a breccia, right part is fractured argillite. Country rock is argil/ite. On left side of 
fault the bt•dding strikes para//£'/ to the tunnel and dips gently north. 011 right side 
of fault the strike of the bedding is diagonal to the tunnel and dips gently northwest. 
The fault-trace separation along the fault appears to be very small. 1 /21 /49. 
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Fig. 19. - Station 279 + 60. Thin dike of 
fine-grained diabase cutting red fine-grained 
sandstone and conglomerate. The apparent 
dip of the sandstone is 10° to the left (west). 
Dikes as narrow as this have not been shown 
011 the geological map (Fig. 5).1/21/49. 

Fig. 20. - Station 279 + 50. West con
tact of diabase dike, 8 feet wide, full of 
angular inclusions, mostly quartz. Country 
rock is conglomerate above and fine-;!Jrained 
red sandstone below. Strike of bedding 
nearly parallel to tunnel. 1/21 /49. 
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Fig. 21. - Shaft 6. Headframe to right, concrete batching plant in middle, and 
cement silo in left background. 3/16/50. 

3/:.·•.:' ·.·\.. 
t ,i 

1 

Fig. 22. - Sinking Shaft 7 B. Has reached elevation +48 feet. 8/24/48. 
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Fig. 23. - View west from station 117 + 
50. In the foreground only the concrete 
curbing has been placed. In the background 
the invert has also been placed. 3/16/50. 

Fig. 24. - View west from station 68 + 
30. Concrete curbing and invert show in 
the foreground. Twelve foot diameter steel 
form is ready to receive concrete for lining. 
3/14/50. 
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Fig. 25. - Between shafts 7 and 7 B, showing concrete lining, which, in this branch 
tunnel is only JO feet in diameter. 4/20/49. 



PROCEEDINGS OF THE SOCIETY 
Minutes of Meetings 

Boston Society of Civil Engineers 

January 24, 1968:- A Joint Meeting of 
the Boston Society of Civil Engineers with 
the Hydraulics Section was held this eve
ning in the Adams Room, United Com
munity Services Building, 14 Somerset 
Street, Boston, Mass., and was called to 
order by President Harry L. Kinsel, at 
7:00 P.M. 

President Kinsel stated that the reading 
of the Minutes of the previous meeting 
held December 6, 1967, would be 
published in a forthcoming issue of the 
Journal and that the reading of those Min
utes would be waived unless there was 
objection. 

President Kinsel announced the death 
of the following me!Jlpers:-

Arthur Gordon, elected a member 
June 16, 1958, who died January 10, 
1968. 
James H. M a n h i n g, elected a 
member October 19, 1921, who died 
June 17, 1967. 

Prof. Paul A. Dunkerley, Secretary 
Pro-tern announced the names of appli
cants for membership and that the follow
ing had been elected to membership Janu
ary 24, 1968:-

Grade of Member - Leslie G. Brom
well, Nestor D. Disenfeld, Ernest A. 
Goodwin, William M. Hendrich, 
Henry H. Holly, Frank W. Stockwell, 
Jr. 
Grade of Junior:- Marcia A. Root 

President Kinsel requested Prof. Dunk
erley to present a recommendation of the 
Board of Government to the Society for 
final action. The President stated that this 
matter was before the Society in accord
ance with the provisions of the By-Laws, 
and that notice of such action was pub
lished in the ESNE Journal, dated De
cember 25, 1967. 

Prof. Dunkerley presented the follow
ing recommendation of the Board of Gov
ernment to the Society for action to be 
taken at this meeting. 
MOTION "to recommend to the Society 

· that the Board of Government be 
authorized to transfer an amount not to 
exceed $4,000 from the Principal of the 
Permanent Fund to the Current Fund 
for Current Expenditures". 

On motion duly made and seconded it 
was VOTED "that the Board of Govern
ment be authorized to transfer an amount 
not to exceed $4,000 from the Principal of 
the Permanent Fund to the Current Fund 
for Current Expenditures". 

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

President Kinsel stated that this was a 
jo1m meeung with the Hydraulics Sec
tion and called upon Allan Grieve, Chair
man of the Hydraulics Section, to con
duct any necessary business of that Sec
tion at this time. 

Prisident Kinsel stated that this meeting 
was sponsored by the John R. Freeman 
Fund Committee as "A John R. Freeman 
Memorial Lecture", and turned the meet
ing over to Prof. Leslie J. Hooper, Chair
man of the John R. Freeman Fund Com
mittee who introduced the guest speaker 
of the evening, Mr. John Parmakian, Con
sulting Engineer, who gave a most inter
esting talk on "Unusual Aspects of 
Hydraulic Transients in Pumping Plants". 

At the conclusion of the lecture Prof. 
Hooper presented Mr. Parmakian with an 
honorarium and a certificate of apprecia
tion, and then turned the meeting back to 
President Kinsel. 

A discussion period followed the lec
ture. 
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Eighty-two members and guests 
attended the dinner preceding the meeting 
and ninety-four members and guests 
attended the meeting. 

The meeting adjourned at 9:00 P.M. 

Respectfully submitted, 
Paul A. Dunkerley 
Secretary, Pro-tern 

February 14, 1968:- A joint meeting of 
the Mass. Section of the American Society 
of Civil Engineers with the Boston Society 
of Civil Engineers was held this date at 
the Red Coach Grill, 43 Stanhope Street, 
Boston, Mass. President Saul Namyet of 
the ASCE presiding. 

After lunch, President Namyet called 
the meeting to order and turned the meet
ing over to Harry L. Kinsel, President of 
the Boston Society of Civil Engineers, to 
conduct any necessary business. President 
Kinsel called upon the Secretary for 
announcements after which the meeting 
was turned back to President Namyet of 
ASCE who introduced the guest speaker 
Mr. Samuel A. Wigan, Chief of B.E.S.T. 
New York State Dept. of Transportation. 

Mr. Wigan presented an interesting 
paper on "The Concept and Status of the 
Bridge E n g i n e e r i n g Subsystem for 
T.I.E.S. 

A brief discussion period followed. 
Sixty members and guests attended the 

dinner and meeting. 

Respectfully submitted, 
Charles 0. Baird, Jr. 

Secretary 

March 19, 1968:- The !20th Annual 
Meeting of the Boston Society of Civil 
Engineers was held today at the M.I.T. 
Faculty Club, 50 · Memorial Drive, Cam
bridge, Mass;, and was called to order at 
4:00 P.M., by President Harry L. Kinsel. 

President Kinsel stated that the reading 
of the minutes of Society meetings had 
been omitted during the year. The min
utes of the January and February 1968 
meetings will be pi1blished in a forthcom
ing issue of the Journal, the minutes of 
the May, October and December 1967 

meetings to be declared approved as 
published. 

It was VOTED "to approve the Min
utes as published". 

The Secretary announced the names of 
applicants for membership, and that the 
following had been elected to member
ship March 18, 1968:-

Grade of Member - Anthony Chiaravel
otti, Stanley S. Marshall, William B. 
Merry, Jr. 
The Annual Reports of the Board of 

Government, Treasurer, Secretary and 
Auditors were presented. Reports were 
also made by the following committees:
Publication, Hospitality, Library, John R. 
Freeman Fund, Ralph W. Horne Fund, 
Subsoils of Boston, Membership, Adver
tising, Joint Legislative Affairs, Profes
sional Conduct. 

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 Sec
tions be placed on file". 

President Kinsel stated that all fore
going reports would be published in the 
April 1968 issue of the Journal. 

The Report of the Tellers of Election, 
William H. Parker and William E. Wiley, 
was presented and Ill accordance there
with the President declared the-following 
had been elected Officers for the ensuing 
year:
President 
V-President 
Secretary 
Treasurer 
Directors 

Harl P. Aldrich, Jr. 
Ernest L. Spencer 

Charles 0. Baird, Jr. 
Paul A. Dunkerley 

James P. Archibald 
Harold A. Thomas, Jr. 

Nominating Committee Charles C. Ladd 
Donald T. Goldberg 
RobertJ. Van Epps 

The retiring President Harry L. Kinsel 
then gave his address entitled, "Challenge 
of Our Heritage". 

Forty members and guests attended the 
business meeting. 

The meeting adjourned at 5:40 P.M .. , 
to re-assemble at 8:00 P.M., the Social 
Hour and Annual Dinner being held 
during the interim. 
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President Kinsel called the meeting to 
order at 8:00 P.M. 

Following general remarks and the 
introduction of the newly elected Presi
dent, Harl P. Aldrich, Jr., and other guests 
at the head table, President Kinsel 
announced that Honorary Membership in 
the Society has been conferred on one of 
the Society's distinguished members, in 
accordance with the vote of the Board of 
Government on January 29, 1968. 

The Secretary announced the name of 
the newly elected Honorary Member and 
asked him to come forward. 

Governor John A. Volpe 
President Kinsel presented the newly 

elected Honorary Member with a certifi
cate of Honorary Membership which 
reads as follows:-

Boston Society of Civ.il Engineers 
In recognition of his outstanding 
achievements as a Builder, as the first 
Federal Highway Administrator, as 
Governor of the Commonwealth of 
Massachusetts, and as a dedicated 
public servant whose influence has 
become nationwide, This scroll is 
awarded to 

JOHN ANTHONY VOLPE 
who has been duly elected an 

HONORARY MEMBER 
By direction of the Board of Govern

ment 

(Seal 
January 29, 1968 

Harry L. Kinsel, President 
Charles 0. Baird, Jr., Secretary 

The Secretary stated that the Ralph W. 
Horne Award established in 1964 is pre
sented to a member as having been out
standing in unpaid puJ:>lic service in mu
nicipal, State or Federal elective or 
appointive posts; or in Philanthropic 
activity in Public Interest. 

The Secretary asked the recipient to 
come forward. 

Dr. Carl S. Ell 
President Kinsel presented Dr. Carl S. 

Ell the Ralph W. Horne Award, a certifi
cate which reads as follows:-

RALPH W. HORNE FUND A WARD 
presented by the 

Boston Society of Civil Engineers 
to 

CARL STEPHEN ELL 
First Headof the Department of Civil 
Engineering at Northeastern Univer
sity, architect and executor of coop
erative education who has seen his 
endeavors brought to fruition and 
whose exemplary leadership has 
pointed the way toward fuller and 
more meaningful lives for genera
tions of students. 

Boston Society of Civil Engineers 
By unanimous action of its 

Board of Government 
as the 

Fourth Recipient 
of the 

RA LP H W. HORNE FUND 
AWARD 

and this certificate is proudly 
presented to him 
March 19, 1968 

(Seal) 
Harry L. Kinsel, President 

Charles 0. Baird, Jr., Secretary 
President Kinsel stated that a number 

of prizes were awarded annually for 
worthy papers presented at the Society 
and Section meetings and also Scholar
ship Awards. The Secretary read the names 
of recipients and asked them to come 
forward and President Kinsel presented 
the following awards:-

A ward Recipient Paper 
Desmond Henry A. Mohr "Pile and 
FitzGerald Caisson 
Award 

Clemens 
Hershel 
Award 

Structural 
Section 
Award 

Desmond 
FitzGerald 
Scholarship 

William 
P. Morse 
Scholarship · 

Foundations'' 

John M. Biggs "Can 
Engineering 

be Automated'.'" 

Paul S. Crandall "Timber 

Richard Bovee 

John D. Hughes 

Design in 
Waterfront 

Construction'' 

President Kinsel then introduced the 
guest speaker of the evening. Dr. Arthur 
T. Ippen, Ford Professor of Engineering, 
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Dept. of Civil Engineering, M.I.T., who 
gave a most interesting illustrated talk on 
"A Civil Engineer's Look at the World". 

At the conclusion of the talk President 
Kinsel turned the meeting over to Presi
dent Elect, Harl P. Aldrich, Jr. 

President Aldrich presented the retiring 
President Harry L. Kinsel with a certifi
cate of appreciation for services rendered. 

One hundred and ninety members and 
guests attended the dinner and meeting. 

The meeting adjourned at 10:00 P.M. 
Respectfully submitted, 

Charles 0. Baird, Jr. 
Secretary 

HYDRAULICS SECTION 
January 24, 1968:- The Annual Meet

ing of the Hydraulics Section was held 
jointly with the Main Society of the 
Boston Society of Civil Engineers in the 
Adams Room of the United Community 
Services Building, 14 Somerset Street, 
Boston, Mass. The meeting was opened by 
President Harry L. Kinsel, of the Society, 
at 7:00 P.M. President Kinsel called on 
Treasurer Paul A. Dunkerley,substituting 
for Secretary Charles 0. Baird, Jr., to con
duct the necessary business of the Main 
Society. President Kinsel then turned the 
meeting over to Mr. Allan Grieve, Jr., 
Chairman of the Hydraulics Section, to 
conduct the business of the Section. 
Chairman Grieve read the report of the 
Nominating Committee, consisting of 
Nicholas Lally, Peter S. Eagleson, Chair
man, and K. P. Devenis, who presented 
the following slate of Officers for the 
Hydraulics Section to serve during the 
year 1968-1969; who were subsequently 
elected hv voir" vote: 
Chairman Athanasios A. Vulgaropulos 
Vice-Chairman Ronald T. McLaughlin 
Clerk Stephen E. Dore, Jr. 
Executive Committee Albert G. Ferron 

Jerome Degen 
Frank E. Perkins 

Upon conclusion of the Section busi
ness Chairman Grieve turned the meeting 
back to President Kinsel, who in turn 
called on Prof. Leslie J. Hooper, Chair- . 
man of the John R. Freeman Fund 
Committee, to introduce the speaker of 

the evening. Prof. Hooper presented Mr. 
John Parmakian, Consulting Engineer, 
who delivered the third John R. Freeman 
Memorial Lecture speaking on "Unusual 
Aspects of Hydraulic Transients in -Pump
ing Plants". Mr. Parmakian reviewed 
briefly the state of the art in computing 
hydraulic transients for pumping plants 
and made references to available publica
tions and charts in this field. He then pro
ceeded to discuss a great multitude of 
cases and projects where discrepancies 
had been found between observed and 
computed hydraulic transients, peculiari
ties in the performance characteristics, 
problems encountered and methods of 
correction, and various other unusual 
aspects of hydraulic transients associated 
with pumps, turbines, pump-turbines, air 
chambers, one-way and conventional 
surge tanks, control valve operation, and 
the action of other water hammer control 
devices in pumping plants. 

After a brief question and answer 
period, Prof. Hooper presented to Mr. 
Parmakian a certificate for the lecture 
and an honorarium in behalf of the John 
R. Freeman Fund Committee. The meeting 
was adjourned at 8:45 P.M. Attendance 
at the dinner preceding the meeting was 
82 and attendance at the meeting was 94. 

Respectfully submitted, 
Athanasios A. Vulgaropulos 
Vice-Chairman 
for 
Ronald T; McLaughlin 
Clerk 

STRUCTURAL SECTION 
February 14, 1968:- A regular meeting 
of the Structural Section was held in the 
Society rooms on the evening of February 
14, 1968. The meeting was called to order 
by Vice-Chairman Fritz Hampe at 7:05 
P.M. 

Nominations were open for the election 
of three nt>w members of the Nomin:citing 
Committee. Those nominated and elected 
were Donald T. Goldberg, Max D. Sorota 
and Robert L. Fuller. 

Mr. Hampe then introduced Prof. 
Charles C. Ladd, speaker of the evening, 
who spoke on "Design and Performance 
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of a Floating Foundation Resting on 
Organic Soils in Boston" .. Prof. Ladd 
pointed out the steps by which the floating 
foundation was selected as against other 
means of supporting the building. Since 
the poor soil conditions extended to con
siderable depth, the cost of supporting the 
structure on piles as against a floating 
foundation was excessive, but as long as 
the building itself could withstand some 
differential settlement the floating founda
tion proved to be the least costly and 
more practical. 

Considerable emphasis was put on the 
pore pressure that existed in the soil 
before and after the construction of the 
foundations. 

A most interesting discussion period 
followed, where the analysis of cost of 
piles versus the floating foundation was 
discussed in detail and the phenomenon of 
pore pressure, whether it was caused by 
the generation of gas or purely liquid, was 
discussed in some detail. Whether this 
excess pressure was due to gas or not was 
not entirely resolved. 

The meeting adjourned at 8:40 P.M. 
There were 75 members present. 

Respectfully suhmited, 
Albert B. Rich, Clerk 

March 13, '1968:- A regular meeting of 
the Structural Section was held in the 
Society rooms on the evening of March 
13, 1968. The meeting was called to order 
by the Chairman, Prof. Charles C. Ladd, 
at 7:20 P.M. 

The report of the Nominating Commit
tee was made· by Vice-Chairman Fritz 
Hampe. The nominees for officers and 
members of the Executive Committee for 
the coming year were as follows: 
Chairman: Albert B. Rich 
Vice-Chairman: Richard C. Jasper 
Clerk: Howard Simpson 
Members: Horst Botbereky 

Sepp Firnkas 
Roland C. Hirschfeld 

Nominations from the floor were 
requested, and nominations closed. One 
ballot was cast by the Clerk and the 
above-named persons were elected. 

Professor Ladd then introduced Profes
sor E. H. Davis, Assoc. Professor Soil 
Mechanics, University of Sydney, Austra
lia, and Visiting Professor of the Depart
ment of Civil Engineering, M.I.T., who 
spoke on "Use of Elastic Theory and 
3-Dimensional Settlement An a I y sis". 
Prof. Davis illustrated by use of the black
board and slides the relationship of settle
ment for rectangular and circular founda
tions for various ratios of width of foun
dation and radius of foundation to depth 
of elastic material. He also gave a short 
talk on the settlement of piles and the 
influence of one pile upon another when 
driven in clusters. 

An interesting discussion period fol
lowed, 

The meeting adjourned at 8:40 P.M. 
There were 31 members present. 

Respectfully submitted, 
Albert B. Rich, Clerk 
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ANNUAL REPORTS 

REPORT OF THE BOARD OF GOVERNMENT 
FOR YEAR 1967 - 1968 

Boston, Mass., March 19, 1968 

To the Boston Society of Civil Engineers: 

Pursuant to the requirements of the By-Laws, the Board of Government presents its 
report for the year ending March 19, 1968. 

The following is a statement of the status of membership in theSociety:-
Honorary 12 
Members 989 
Associates 4 
Juniors 44 
Students 3 

Total 1052 
Applications pending on 

March 19, 1968 4 
Student Chapters 2 

Summary of Additions 
New Members 33 
NewJunoirs 5 
New Students 

Reinstatements 
Members 

Summary of Transfer 
Juniors to Members 7 
Students to Juniors 4 

Summary of Loss of Members 
Deaths 10 
Resignations 42 
Dropped for Non-Payment of dues 43 
Dropped for failure to transfer 2 

Life Memberships 
Life Members 
Members eligible this year 132 

for Life Membership 15 

Honorary Membership is as follows: 
Harry P. B1.1crden, elected, February 1, 1965 
Thomas R. Camp, elected, February 3, 1964 
Arthur Casagrande, elected, February 1. 1965 
E. Sherman Chase, elected, February 3, 1964 
Gordon M. Fair, elected, February 3, 1964 
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Frank M. Gunby, elected, February 15, 1950 
Ralph W. Horne, elected, February l, 1965 
Kark R. Kennison, elected, February 7, 1951 
Frank A. Marston, elected, February 15, 1960 
Howard M. Turner, elected, February 18,.1952 
John A. Volpe, elected, January 29, 1968 
Frederic N. Weaver, elected, February 1, 1965 

The following members have been lost through death: 
Robert M. Becker, March 23, 1967 
Clarence R. Bliss, March 30, 1967 
Vincent de Paul Burns, Sept. 16, 1967 
John C. Damon, March 8, 1967 
Charles E. Davis, June 24, 1967 
Arthur H. Gordon, January 10, 1968 
Stuart Huckins, March 11, 1967 
James H. Manning, June 17, 1967 
Lewis E. Moore, Oct. 27, 1967 
Reeves J. Newsom, April 30, 1967 
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March 14, 1967 

April 20, 1967 

Address of retiring President, John M. Biggs. "Can Engineering 
be Automated?". 
Prof. Myle J. Holley, Jr., Prof. Allin Cornell of M.I.T., and Mr. 
John B. Creedon, Liberty Mutual Insurance Company. "Some 
Aspects of Structural Safety". 

October 25, 1967 

December 6, 1967 

January 24, 1968 

February 14, 1968 

Date 
March 14, 1967 
April 20, 1967 

October 25, 1967 

December 6, 1967 
January 24, 1968 

February 14, 1968 

Joint Meeting with the Massachusetts Section, American 
Society of Civil Engineers (Student Night). Dr. T. William 
Lambe, M.I.T. "Lunar Soil Mechanics". 
Joint Meeting with the Sanitary Section BSCE. Mr. Robert G. 
Davidson, Executive Director of M.A.P.C. "A Solid Waste 
Disposal Program for Metropolitan Boston". 
Joint Meeting with BSCE Hydraulics Section: "A John R. 
Freeman Lecture". Mr. John Parmakian, Consulting Engineer. 
"Unusual Aspects of Hydraulic Transients in Pumping Plants". 
Joint Meeting with the Massachusetts Section, American 
Society of Civil Engineers. Samuel A. Wigon, Chief of B.E.S.T. 
New York Department of Transportation. "The Concept and 
Status of the Bridge Engineering Sybsystem for T.I.E." 

ATTENDANCE AT MEETINGS 

Place Meeting Dinner 
M.I.T Faculty Club 34 176 
United Community Services 

Building 27 
University of Massachusetts, 

Amherst, Mass. 250 250 
Patten's Restaurant 44 44 
United Community Services 

Building 94 82 
Red Coach Grill 60 60 
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Twenty-one meetings were held by the Sections of the Society during the year. These 
meetings of the Sections offering opportunity for more detailed discussions continue to 
demonstrate their value to the members and to the Society. A wide variety of subjects 
were presented. The Annual Report of the various Sections will be presented at the 
Annual Meeting and will be published in the Journal of the Society. 

FUNDS OF THE SOCIETY* 

Permanent Fund. The Permanent Fund of the Society has a present value of 
$79,167.43. The Board of Government authorized the use of as much as necessary of 
the current income of this fund in payment of current expenses. By Vote of the Society 
(as prescribed by the By-Laws) at the December 6, 1967 and January 24, 1968 meet
ings, the Board of Government was -authorized to transfer an amount not to exceed 
$4000 from the Principal of the Permanent Fund for current expenditures. The amount 
necessary to transfer from the Principal of the Permanent Fund for current expendi
tures was $82.64. 

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 pertain
ing to hydraulic science or art; or a portion be devoted to a yearly prize for the most 
useful paper relating to hydraulics contributed to the Society; or establishing a traveling 
scholarship every third year, open to members of the Society for visiting engineering 
works, a report of which would be presented to the Society. This year a "John R. 
Freeman Memorial Lecture" was given by John Parmakian, Consulting Engineer, on 
"Unusual Aspects of Hydraulic Transients in Pumping Plants". The expenditure from 
this fund during the year was $699.68. 

Edmund K. Turner Fund.In 1916 the Society received a bequest of $1,000 from the 
late Edmund K. Turner, a forrrier member of the Society, the income of which "ls to be 
used for Library Purposes". The Board voted to use $100 of the income of this fund for 
the purchase of books for the Library. The expenditure from this fund during the year 
was $00. . · 

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 to 
use $100 of the income of this fund for the purchase of books for the Library. The 
expenditure from this Fund during the year was $00. 

Tinkham Memorial Fund. The "Samuel E. Tinkham Fund" estl\blished in 1921 
at 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, 1967. Thomas G. Unger, a student in Civil Engineering, Class of 1970, was 
awarded this Scholarship of $450 for the year 1967-68. 

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 particularly useful and commendable and worthy of grateful acknowledg
ment. The expenditure from this fund during the year was $124.30. 

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 fund shall be "used for 
charitable and educational purposes". The Board vote on April 20, 1966, to apI?roPri-
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ate from the income of this Fund the sum of $100 to be known as the "Boston Society of 
Civil Engineers Scholarship in Memory of Desmond FitzGerald", and be given to a 
student in Civil Engineering at Northeastern University. A donation of $400 was 
received in 1966 from four recipients of this Scholarship and has been added to this 
fund. It was voted on February 21, 1967, "to adopt the recommendation of the Com
mittee at Northeastern University, namely, that this scholarship be presented jointly to 
Alexander Hekimian and Bruce 0. Tobiasson, in the amount of $100 each. Presenta
tion was made at the Annual Meeting of the Society on March 14, 1967. 

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 restrictions were placed on 
the use of this bequest, but the recommendations of the Board of Government were 
"that the fund be kept intact, and that the income be used for the benefit of the Society 
or its members". The Board voted on April 21, 1967 "that no appropriation be made 
from this fund this year". 

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 recommendations of the Board of Government were 
"that this fund be kept intact and that the income be used for the benefit of the Society 
or its 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 the sum 
of $100, to be known as the Boston Society of Civil Eng inners' Scholarship in memory 
of William P. Morse", and be given to a Civil Engineering Student at Tufts University. 
It was voted on January 25, 1967 "to adopt the recommendation of the Committee at 
Tufts University, namely, a $100 Scholarship be given to Robert Hiney. Presentation 
was made at-the Annual Meeting of the Society on March 19, 1967. 

Frank B. Walker Fund. This fund, a bequest of $1,000 was received in 1961 from 
M11ry 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 recommendations of the 
Board of Government were "that this fund be kept intact and that the income be used 
for the benefit of the Society or its members". The Board voted April 21, 1967 "that 
no appropriation 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 the BSCE only eligible for the Award. The Board voted unani
mously on January 24, 1968 "to approve the recommendation of the Ralph W. Horne 
Fund Award Committee, namely, "that Carl S. Ell be the fourth recipient to receive the 
Ralph W. Horne Award", presentation to be made at the Annual Meeting of the Society 
on March 19, 1968. Expenditure during this year from this fund was $126.30. 

*Details regarding the values and income of these funds are given in the Treasurer's 
Report. 
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AWARD 
Ralph W. Horne 

Fund Award 
Desmond FitzGerald 

PRIZE AWARDS 

RECIPIENT 
Dr. Carl S. Ell 

Henry A. Mohr 

John M. Biggs 

PAPER 

"Pile and Casson 
Foundations" 

"Can Engineering be 
Automated?". 

Award 
Clemens Herschel 
,, Award 
Structural Section Paul S. Crandall "Timber Design in 

Award Waterfront Construction". 
Desmond FitzGerald 

Scholarship 
William P. Morse 

Scholarship 

Richard Bovee, Northeastern University 

John D. Hughes, Tufts University 

LIBRARY 

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 19, 1968. 

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. 

Harry L. Kinsel, President 

REPORT OF THE SECRETARY 

Boston, Mass., March 19, 1968 

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. 

OFFICE 

FOR THE YEAR ENDING MARCH 19, 1968 

EXPENDITURES 

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

$ 1,381.54 
898.35 

1,019.81 
143.17 
392.00 

5,600.47 
6,188.54 

417.39 

RECEIPTS 

$ 2,181.08 
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MEETINGS 
Rent of Halls 40.00 
Hospitality Committee 1,091.22 974.37 
Reporting & Projection 5.00 
Annual Meeting (March 1967) 1,065.77 840.00 

SECTIONS 
Sanitary Section 16.50 
Structural Section 46.00 
Transportation Section 15.00 
Hydraulics Section 10.00 
Construction Section 

JOURNAL 
Editor's Salary & Expense - 875.60 
Editor's Secretary 271.02 
Printing & Postage 6,403.92 
Advertisements 2,128.59 
Sale of Journals 3,021.78 
Reprints 63.64 360.00 
Copyright 24.00 
Newsletter 326.40 

LIBRARY 
Periodicals 93.65 
Binding 60.44 

MISCELLANEOUS 
Binding_Journals for Members 17.00 17.00 
Badges 5.00 
Bank Charges 13.44 
Miscellaneous 1,067.04* 124.75 
Engineering Societies Dues and Charge 

for Journal Space 1,239.75 
Public Relations Committee 33.81 
Sales Tax 4.34 3.73 
Dues from B.S.C.E. Members 17,241.50 
Trans. Income Perm Fund 1,927.01 

$28,824.81 $28,824.81 

* $583.33 Transferred back to Howe Fund 
33 New Members; 5 New Junior Members; 7 Junior Members transferred to 

Members; 4 Student Members transferred to Junior Members. 
The above receipts have been paid to the Treasurer who's receipt the Secretary holds. 

The Secretary holds cash amounting to $30 included as payment under item 36 (Petty 
Cash) to be used as a fixed fund or cash on hand. $335.74 withholding Tax, and $164.88 
Social Security, which is payable to Collector of Internal Revenue and State of Massa
chusetts in April 1968, is not included in the above tabulation. 

Respectfully submitted, 
Charles 0. Baird, Jr. 

Secretary 
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REPORT OF THE TREASURER 
March 19, 1968 

This report is for the fiscal year beginning March I, 1967 and ending at the close of 
the business day on February 29, 1968. 

The Boston Safe Deposit and Trust Company, 100 Franklin St. Boston, Mass. ,

1

. 
continues to serve as custodian for the securities and as financial advisor. In accordance ' 
with the terms of the contract, the Custodian Bank has furnished the Treasurer of the . 
Boston Society of Civil Engineers with a certified audit of the Income and Principal ,·,_·• 
accounts. This audited account from the bank, the receipts from the Secretary, the bills 
paid by the Treasurer, the savings bank passbook, and the checkbook have been 
reviewed by the Auditing Committee of the Society and the information contained in 
this report has been verified. · t· 

Twice each year the investment division of the Boston Safe Deposit and Trust • 
Company reviews the portfolio of securities. After each review this year, the Custodian 
made recommendations to the Board of Government of the Boston Society of Civil 
Engineers. The Investment Committee of the Boston Society of Civil Engineers consid-
ered the recommendations made by the bank and presented its findings to the Board of 
Government. In each instance the Board of Government voted to authorize the Custo-
dian to proceed with the changes. 

PRINCIPAL ACCOUNT 
The following changes were made in the securities held by the Society during the 

fiscal year: 
Columbia Gas Systems Inc., Deb Series D 

Sold $2,000.00 par value 
Consumers Power Co., 1st Mort. 

Sold $2,000.00 par value 
Tidewater Oil Co., Deb. 

Sold $2,000.00 par value 
U.S. A. Treasury Bonds 

Sold $10,000.00 par value 
Montreal Quebec Improvement, Deb. 

Bought $10,000.00 par value 
Orange and Rockland Utilities Inc. 

Bought $10,000.00 par value 
Hartford Fire Insurance Co. 

Received in stock split 107 shares 
International Business Machine Corp. 

Received in stock dividend 15/40 shares 
Bought 25/40 shares 
Received in consolidation I share 

Monsanto Co. 
Received in stock dividend 2-16/100 shares 
Sold 16/100 shares 

Scott Paper Co. 
Sold 263 shares 

Pacific Gas and Electric, Preferred 
Sold 100 shares 

Southern California Edison Co. Ltd., Preferred 
Sold 120 shares 

Southern Railways Co., Preferred 
,Sold 75 shares 
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Newmont Mining Corp. 
Bought 70 shares 

Warner Lambert Pharmaceutical Co. 
Bought 100 shares 

On March I, 1967 the Principal Account was overdrawn in the amount of $98.40. 
Receipts to that account were as follows: 

Stocks sold 
Rights sold 
Bonds sold 
Total Receipts 

Expenditures from the account were as follows: 
Stocks bought 
Rights bought 
Bonds bought 
Total Expenditures 

Balance as of the close of business on February 29, 
drawn. 

$13,684.05 
6.82 

15,349.52 
$29,040.39 

$9,211.65 
311.56 

20,025.00 
$29,548.21 

1968 was $606.22 cash over-

INCOME ACCOUNT$ On March 1, 1967 the cash available in the Income Account 
was $1,074.46. Receipts and expenditures to this account are summarized as follows: 

Receipts 
Interest 
Dividends 
Total Receipts 

Expenditures 

$2,894.86 
5,731.42 

$8,626.28 

Service charges $ 843.63 
Ac. Interest 279.59 
Total Expenditures $1,123.22 

Cash on hand in the Income Account at the close of business on February 29, 1968 
was $8,577.52. 

SAVINGS ACCOUNT 
During the fiscal year 1967-68 the sum of $121.32 in interest was credited to the 

account which the Society holds in the First Federal Savings and Loan Association of 
Boston. 

FINANCIAL STANDING 
The financial standing of the Society is summarized in the seven tables which 

accompany this report. These tables represent conditions as they existed at the close of 
the business day on February 29, 1968. They are as follows: 

Table I 
Table II 
Table III 
Table IV 
Table V 
Table VI 
Table VII 

Distribution of Funds 
Distribution of Funds - Receipts and Expend,itures 
Record of Investments - Bonds 
Record of Investments - Stocks 
Record of Investments - Savings Bank 
Comparison of Book and Market Values of Investments 
Comparison of Book and Market Values of Funds 

The above tables do not show the Secretary's change fund of $30.00 which should be 
added to show the total cash. 
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CURRENT FUND 
Receipts to the Current Fund during the fiscal year from dues, sale of journals, 

advertisements in the Journal, the soil mechanics publications and other sources 
totalled $26,897.80. Total expenditures from this fund were$28,824.8 I. On March 1, 
1967 and on March 1, 1968 the Current Fund was valued at $1,500.00. The expendi- ,

1

. 
tures from the Current Fund exceeded the income by $1,927.0 I. By vote of the Board of _·· 
Government this deficiency was made up by transferring the above amount from the 
Income to the Permanent Fund. The increase in membership dues placed in effect this 
year has substantially eased the financial difficulties of the Society and it has improved I·-· 

the cash flow situation. The membership and other interested persons are referred to the 
Report of the Secretary published elsewhere in this issue of the Journal for a detailed 
breakdown of income to and expenditures from the Current Fund. 

PERMANENT FUND 
Income to the Permanent Fund from entrance fees was $385.00. That portion of the 

interest and dividends which could be credited to the Permanent Fund was $4,456.52; 
that portion of the service charges and accrued interest which was charged to the fund 
was $573.53. The balance remaining after the charges was $3,882.99. Of this amount 
the sum of $1,927.01 was transferred to the Current· Fund for current expenses. The 
remainder of the income to the Permanent Fund ($1,955.80) was transferred to the 
Sanitary Lectures Fund. In addition $82.64 was transferred from the Principal of the 
Permanent Fund to the Sanitary Lectures Fund to close that account. See Table II. 

EDWARD W. HOWE FUND 
In January 1967 the Board of Government voted to authorize the Treasurer to 

borrow a sum not to exceed $1,000.00 from the Edward W. Howe Fund to be 
transferred to the Current Fund to meet current expenses. It was stipulated in the vote 
that the sums borrowed were to be replaced as soon as cash became available. It be
came necessary to transfer $583.33 from the Edward W. Howe Fund to the Current 
Fund. On March 31, 1967 the Treasurer reacted to his mandate and returned the 
borrowed sum from the Current Fund to the Edward W. Howe Fund. 

SANITARY LECTURES FUND 
At some time prior to the first year of office of the present Treasurer, the Society 

voted to expend a sum of money from the Principal of the Permanent Fund to publish 
a series of Sanitary Lectures. When the publications were ready for the printer, the 
Treasurer examined the status of the funds and found that the Permanent Fund had 
been seriously depleted by a previous withdrawal from the Principal. He, therefore, 
employed funds from those available for investment for the publication expenses. The 
Sanitary Lectures Fund has been carried since 1961 as a negative quantity in the table 
of funds. The sale of these publications has declined recently and the Board of Govern
ment voted to authorize the Treasurer to eliminate this fund. At the beginning of the 
fiscal year the fund had a value of -$2,068.62. Receipts from the sale of the publication 
came to $30.00 leaving -$2,038.62. The sume of $1,955.98 was transferred from Income 
to the Permanent Fund, and $82.64 was transferred from the Principal of the Per
manent Fund. 

LECTURES 
During the Fall of 1967 a series of fourteen lectures on the use of computers in Civil 

Engineering was offered by the Society. The Board of Government voted to establish a 
working fund called the Lectures Fund to receive the nominal attendance fees from 
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members and nonmembers from which the expenses of the series would be dispersed. 
Total receipts from fees into this fund amounted to $3,845.00. Initial expenses disbursed 
during the 1967-68 fiscal year were $650.01. The remaining expenditures will be made 
during the next fiscal year. 

KARL B. KENNISON FUND 
On March 14, 1968 Mr. Charles Flaherty of the Massachusetts Company reported

tothe Treasurer on the status of the irrevocable trusts established in behalf of the 
Society by Mr. Karl R. Kennison. As of February 29, I 968, the two trusts involving 
shares in the Massachusetts Fund (formerly Mass. Hospital Life Insurance Co.) were as 
follows: 

Trust# 4315 
Trust#4444 
Total 

356.650 shares 
409.803 shares 
766.453 shares 

OTHER FUNDS 

$4,364.70 
5,003.69 

$9,368.39 

The membership and other interested persons are referred to the Report of the Board 
of Goverment published elsewhere in this issue of the Journal for information concern
ing the remaining funds, the reason for their existence, and the disbursements made 
from each. 

TAXES AND SOCIAL SECURITY 
Of the cash on hand in the.following tables, $500.63 is held in escrow for Federal and 

Massachusetts withholding taxes and for social security payments. In addition, $0.77 
in sales tax collections is being held for payment to the Massachusetts Bureau of Cor
porations and Taxation. 

Paul A. Dunkerley 
Treasurer 
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TABLE VI 

COMPARISON OF BOOK AND MARKET VALUES OF INVESTMENTS 

Bonds 
Stocks 
Savings Bank 
Available for Investment 

Total March I, 1968 
Total March I, 1967 

Increase or Decrease 

TABLE VII 

Book Value 
Mar. I, 1968 
$ 78,056.94 

70,366.01 
2,645.69 
9.906.84 

$160,975.48 
151,347.90 

+$ 9,627.58 

Market Value 
Mar. I, 1968 
$ 64,790.00 

135,087.75 
2,645.69 
9.906.84 

$2 I 2.430.28 
209,309.16 

+$ 3,121.12 

COMPARISON OF BOOK ANDMARKET VALUES OF FUNDS 

Funds 
Permanent 
John R. Freeman 
Edmund K. Turner 
Desmond FitzGerald 
Alexis H. French 
Clemens Herschel 
Edward W. Howe 
William P. Morse 
Frank B. Walker 
Ralph W. Horne 
Transportation Lectures 
Structural Lectures 
Lectures 
Boring Data 
Subtotal 
Current 

TOTALS 

Book Value 
Mar. I 1968 
$ 79,167.43 

53,301.59 
2,118.57 
4,476.64 
2,097.41 
1,522.44 
2,359.12 
4,346.63 
1,930.71 
3,508.83 

494.60 
1,949.85 
3,260.16 

44] 50 
$160,975.48 

1,500.00 
$162,475.48 

Market Value 
Mar. I 1968 
$104,542.40 

70,385.96 
2,797.62 
5,911.51 
2,769.68 
2,010.42 
3,115.27 
5,739.82 
2,549.55 
4,633.49 

653.13 
2,574.82 
4,305.11 

44] 50 
$2 I 2,430.28 

1,500.00 
$213,930.28 
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REPORT OF THE AUDITING COMMITTEE 

Boston, Mass., March 19, 1968 

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. 

REPORT OF THE EDITOR 

March 18, 1968 

Respectfully submitted, 
Frank J. Heger 

Llewellyn T. Schofield 

The Journal was issued quarterly,. for the months of April, July and October 1967, 
and January I 968, the latter being in press as of this date, as authorized by the Board of 
Government on December 20, 1936. 

During the year eight articles were published, plus an index. Included in the papers 
were six presented at regular meetings of the society or its sections, and two contribu
tions to the Journal. 

Cost of the Journal for the fiscal year: 
Expenditures 

Printing and postage 
Editor's salary 
Editor's secretary 
Reprints 
Copywright 

Receipts 
Advertising 
Sale of Journals 
Reprints 

Net expense of publication of the Journal: $ 2,127.81 

$ 6,403.92 
875.60 
271.02 

63.64 
24.00 

$ 7,638.18 

$ 2,128.59 
3,021.78 

360.00 
$ 5,510.37 

The figures indicated above include the cost of the January 1967 issue, but not the 
January 1968 issue. 

Advertising income has increased 5.5% over last year and 63.2% over the previous 
year. During the year each issue of the Journal has been published late and with fewer 
articles than in previous years as the result of an insufficient number of articles submit
ted for publication review, and the protracted period of time sometimes necessary to 
complete the review procedure. It has been suggested that contributors to the Journal 
submit their articles for review in triplicate in order to expedite the review procedure. 
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With the Journal currently being distributed in more than 33 foreign countries, it can 
no longer be considered a publication of limited geographical interest. As a result, the 
editorial staff has contracted noted authors and leading investigators during the year 
from a list prepared by members of this society to solicit 'articles of interest and quality 
for publication. 

Respectfully submitted, 
Ronald E. Buckman, Editor 

REPORT OF THE PUBLICA T/ON COMMITTEE 

March '19, 1968 

This report covers the period from March 1967 to March 1968. ft was compiled from 
reports by the chairman of the five section committees: construction, hydraulic, sani
tary, structural, and transportation. 

20 papers were delivered at meetings, including meetings held jointly with the 
Main Society or with other groups. 
5 papers of the 20 were of general interest and the other 15 were specifically for 
a single project. 
13 papers were requested from the speakers and 10 of these were promised. 
2 of the 10 were received, and one of these is being reviewed currently. 

It is observed that more papers were published than were received during the year. 
This is due to the backlog available from preceding years. 

In addition to the above report, the Section Chairmen were requested to comment on 
the following three questions. 

I. Should we reprint papers now out of print, if the content is still vali and the 
Society has received sufficient request for them? 
4 yes; I no; I make a review so that an interested reader will obtain the full 
paper. 

2. Shall we make extracts, with permission and by qualified men, of papers in 
other Journals? 
2 yes; I no; I no answer. Comments: Ask the qualified men to write papers; 
more publicity regarding awards for papers; request items of general interest 
to be written by members of the Society; original papers to remain the 
backbone of the Journal. 

3. Shall we print announcements of approaching conventions or of current 
research on matters of general interest to the members? 
Regarding conventions: 2 yes; 2 no, I no answer. 
Regarding current research: 4 yes, I no answer. 

Respectfully submitted, 
Simon Kirshen, Chairman 

Publication Committee 
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REPORT OF THE ADVERTISING COMMITTEE 

March 20, 1968 

During the past year, the work of the Advertising Committee has been coordinated 
through the editor of the Journal and his secretary. Income from advertising has 
increased 5.5% over I 966, and 63.2% overthe previous year. 

It is felt that a reasonably active campaign to re-canvas traditional sources of 
advertising, such as contractors and equipment manufacturers, additional support in the 
professional card section, and newer unexplored areas such as reference and textbook 
publishers, coullJ possibly result in removing the operating deficit of the Journal within 
a year or two. 

Specific suggestions and cooperation from members of the society would be most 
helpful in this regard. 

Respectfully submitted, 
Ronald E. Buckman, Chairman 

REPORT OF THE LIBRARY COMMITTEE 

March 19, 1968 

The Library Committee held a meeting on February 14, I 968 and discussed the 
question of use of the library and its value. 

Observations by members of the committee and information from the librarian 
indicated the representatives from various engineering offices, students, lawyers and 
some state agencies make use of the facilities. The number using the books and 
periodicals, however, is estimated as not over one or two on the average per day. 
Although the direct expenditure for the library is only a few hundred dollars per year, 
the small use raises the question as to whether the continuation of this service is 
warranted. 

The committee recommends that during 1968 a study be made to'determine the use 
made of the library, to inform the engineering public of its availability, and to deter
mine the interest and need. The use would be determined by requesting all who make 
use of the library to register and record the purpose and whether books, etc. were taken. 

The promotion of the use of the library would be by such means 11s (I) a statement of 
the facilities available by the presiding officer at the meetings of the Society and its 
Sections at one of the first meetings of the year; (2) an article in the ESN E Journal; and 
(3) a statement in regard to the library facilities inserted as a separate slip in an early 
issue of the Journal. 

A determination of the need for the library will require investigation of the facilities 
available in the Boston area as provided by public libraries, the engineering schools and 
engineering offices. The attitude of the members of the Society should be obtained by 
having a show of hands at at least one of the meetings of the Society and its Sections 
to indicate first those who have used the library in the past year, and second those who 
consider the library necessary or desirable. 
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The approval of the Board of Government is requested by the Library Committee to 
make this study which can be done without expenditure of additional funds of the 
Society. 

There were the following additions to the Library in the past year. 
Purchased (Cost $4) 

Arch Dams - Embankment Dams - Concrete Gravity Dams, Jointly by ASCE 
and U.S. Committee on Large Dams. 

Donated 
Estuary & Coast Line Hydrodynamics, by Dr. Arthur T. lppen 
Engineering, Its Role & Function in Human Society, by N.H. Davenport 
& Daniel Rosenthal 
Stream Flow Synthesis, by Myron B. Fiering 
Economic Geology, by O.C. Farquhar 

Respectfully submitted, 
Joseph Capone 

George W. Hankinson 
Myles J. Holley, Jr. 

Miles N. Clair, Chairman 

REPORT OF THE HOSP IT AL/TY COMMITTEE 

Boston Massachusetts, March 1, 1968 . 

The Hospitality Committee submits the following report for the year 1967-1968. 
A total of six meetings of the Society were held during the past year. This was two 

meetings less than previous years. Included in this total were the AnnualDinner, a 
Student's Night Meeting, a joint meeting-with the American Society of Civil Engineers, 
and three regular meetings of the Society. 

Catered dinners were served prior to five meetings. 
The average attendance of members and guests for all six meetings or dinners (using 

the larger attendance figure) was 108, as compared to last year's average of 116. 
Attendance at regular meetings of the Society during the past year was 85 persons per 

meeting. This represents a 27 percent decrease in attendance over last year. 

DATE 

March 14, 1967 
April 20, 1967 

October 25, 1967 

December 6, 1967 
January 24, 1968 

February 14, 1968 

PLACE 

M.I.T. Faculty Club 
United Community Service 
Building 
University of Massachusetts 
Amherst, Massachusetts 
Patten's Restaurant 
United Community Service 
Building 
Red Coach Grill 

MEETING DINNER 

34 176 
27 

250 250 

44 44 
94 82 

60 60 

Respectively submitted, 
William H. Parker III 

Chairman 
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COMMITTEE ON SUBSOILS OF BOSTON 
Boston, Mass., March 19, 1968 

The Committee met on June 12, 1967. The Chairman of the Committee met with 'the 
Board of Government on October 23, 1967. 

The Board of Government has approved the plans of the Committee to publish a 
supplement to the book "Boring Data From Greater Boston", which was published by 
the Society in 1961, and has agreed to take the following action in support of the 
committee: 

(!)Solicit consultants, contractors, government organizations, and others for $10,000 
to cover the cost of collecting, editing, and typing the data. (A letter of solicitation 
has been prepared and will be mailed out by the Committee over the signature of 
the President.) 

(2) Print interim reports in the Journal. 
(3) Underwrite the cost, estimated at $3,000, for publishing a book that contains all 

interim reports. 
(4) Allocate space for files, a desk, and a drafting table in the Society rooms for a 

period of one year. 
(5) Handle all financial transactions. 
The Committee plans to hire an engineer to start the compilation as s0on as a 

sufficient amount of momey has been realized from the solicitation. 
Ronald C. Hirschfeld, Chairman 

JOINT COMMITTEE ON PROFESSIONAL CONDUCT 
Boston, Mass., March 19, 1968 

Your representatives on the Joint Committee on Professional Conduct (ASCE, 
MSPE, BSCE) have attended its four meetings held at the Society Rooms during the 
year. William L. Hyland has been Secretary of the Committee and the writer has 
been Chairman. John H. Hession, your other member, resigned during the year. 

Situations involving matters of professional ethics have been considered by the 
Committee. Both members and non-members of the sponsoring societies have been 
involved. Although no formal charges have been presented which would warrant 
reference to the governing bodies of the three societies, the Committee felt it proper 
to at least look into the alleged facts. 

In one case a warning letter was sent to a member of one of the societies after a 
review of the facts. In another case a non-member was advised of the ethical standards 
for professional engineers. However, nothing developed which would justify charges 
and formal hearings. 

In addition to the above specific cases, the Committee has discussed and argued 
at some length at its meetings various matters pertaining to the precise meaning of 
the ethical codes of the sponsoring societies, all of which are substantially the same. 
Among these matters were: advertising of professional services, competitive bidding, 
and political contributions. As among the membership at large there was no definite, 
unaminity of opinion with respect to details. 

During the year the representatives of ASCE prepared a carefully thought-out 
procedure for the handling of ethical cases and for certain changes in its code. Con
siderable discussion failed to result in the complete and unanimous approval of the 
Joint Committee as a whole. However, there remains a degree of dissatisfaction in 
the minds of some members of the Committee with enforr.ement procedures. 

Respectfully submitted, 
E. Sherman Chase 

Chairman 
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REPORT OF JOINT LEGISLATIVE COMMITTEE 

Boston, Mass., March 19, 1968 

The following legislative acts of interest to engineers were called to your attention in 
our committee report of March 13, 1967. 

The information below indicates the final actions taken on these bills during the 1967 
session of the Massachusetts General Court. 

Bill 
No. 

H3105 

H 750 

H 415 

H 829 

H1121 

H2259 

Subject 

Petition of John P. O'Brien that persons passing a 
grade three civil service examination for civil 
engineer shall be qualified as a land surveyor. 

Petition of James P. Hunnell that provisions be 
made for state financial assistance to local or re
gional incinerator projects and for permitting 
application for federal funds. 

Petition of Joseph E. Brett relative to the reim
bursement by the Commonwealth of fifty percent 
of the actual cost incurred by a city, town, or 
regional incinerator district for the construction of 
an incinerator. 
Chapter 77 
Resolve providing for the investigation and study 
by the Department of Public Health relative to the 
clearing of weeds and other growth from certain 
lakes and ponds in the Commonwealth and other 
related matters. (House 4781). 

Petition of David C. Ahearn that the Director of 
the Water Pollution Control Division be 
authorized to require the immediate construction 
of water pollution abatement facilities. 
Chapter 57 
Resolve increasing the scope of the special 
commission established to make an investigation 
and study relative to the problems of water pollu
tion in the Commonwealth and the laws thereof 
relating to water pollution (H4727.) 

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

Petition of John F. Flaherty relative to the 
approval of places for the deposit of the residue 
from municipal refuse disposal incinerators. 

Leg1slat1ve 
Action 

Report next 
Annual Session 
on April 5, 1967 

Order for study 
by House Ways and 
Means. Rejected 
Sept. 26, 1967 

Rep0rted as part of 
I-'4781 on May 10, 
1967 and resolve 
approved by the 
Governor June 27, 
1967. 

Reported as part of 
H4727 and resolve 
approved by the 
Governor June 13, 
1967. 

Reported as part of 
H4738. Next 
Annual Session on 
May 23, 1967. 

Noncurrence by 
Senate June 28, 
1967. 
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Bill 
No. 

H2446 

H2447 

H2448 

S 763 

H2661 

S 184 

S 186 

S 824 

BOSTON SOCIETY OF CIVIL ENGINEERS 

Subject 

Petition of Francis W. Hatch, Jr. and other mem
bers of the House and another for legislation to 
provide financial assistance by the Commonwealth 
to regional solid waste disposal districts. 
Petition of Francis W. Hatch, Jr., and other mem
bers of the House and another for legislation to 
authorize the formation of regional solid wastes 
disposal districts. 

Petition of Francis W. Hatch, Jr., and other mem
bers of the House and another that the Depart
ment of Public Works be authorized to operate 
facilities for the sanitary disposal of solid wastes. 

Petition of the Mass. Municipal Engineers Assoc., 
by Frank S. Lagrotteria, for legislation to provide 
that persons in charge of certain work for cities 
and towns shall be registered professional engi
neers or registered land surveyors. 

Petition of the Consulting Engineers Council of 
New England, Inc., that provisions be made for 
methods of payment on public consulting services 
performed by architects and engineers. 

· Petition of Elliot L. Richardson and Oliver F. 
Ames for legislation to extend to .authorities the 
application of law pertaining to rules and regula
tions governing the employment of consultants. 

Chapter 108 
Resolve increasing the scope of the special 
commission established to make an investigation 
and study relative to the awarding of contracts for 
construction and for materials by counties, cities, 
towns, and districts in cases of extreme emergency 
and other related matters. (H436 I) 

Petition of Morton B. Brown for legislation to 
establish a board of registration of professional 
community planners. 

Petition of James A. Kelly, Jr., for legislation to 
amend the statutes regulating competitive bidding 
in the award of contracts for public building pro
jects. 

Legislative 
Action 

Reported as part of 
H5199. Next 
Annual Session. 

Next Annual 
Session on April 
10, 1967. 

Next Annual 
Session on April 
10, 1967. 

Basis in part for 
H4585 ordering 
committee of 
Public Service to 
study subject 
matter during 
recess of the 
General Court, 
June 6, 1967. 

Reported as part of 
HS 135 (order to be 
studied) Rejected 
October 11, 1967. 

Reported as part of 
H436 I and resolve 
approved by 
Governor July 3 I, 
1967. 

Next annual 
session April 4, 
1967. . 

Basis in part for 
Chapter 108 
Resolves (see 
above S 184) 



Bill 
No. 

H 452 

HI 129 

Hll31 

H1742 

H2117 

H4005 

H1766 

H2328 
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Subject 

Petition of Francis W. Hatch, Jr., and John R. 
Buckley and other members of the House for 
legislation to extend to public authorities the 
application of certain laws pertaining to state
ments required from consultants. 
Petition of Charles W. Terenzio and Herbert. 8. 
Hollis for legislation to provide an executive sec
retary for the Board of Registration of Profes
sional Engineers and of Land Surveyors. 

Petition of John P. O'Brien for an investigation 
by a special commission (including members of 
the General Court) relative to certain practices of 
the Board of Registration of Professional Engi
neers and of Land Surveyors in the granting of 
certificates. 

Petition of the Mass. Department of Public 
Works Engineers Local 780, AFSC&ME AFL
CIO and Arthur McKenna relative to the mem
bership of the Board of Registration of Profes
sional Engineers and of Land Surveyors and 
regulating the practice of professional engineers 
and land surveyors. 

Petition of Fred C. McClean and David N. Vig
neault for legislation to require prompt decisions 
by the awarding authority, architect or engineer in 
public works contracts. 

Petition of James L. Grimaldi for regulating the 
appointment of architects and engineers by the 
designer selection board. 

Petition of John F. Dolan for legislation to au
thorize a comprehensive ten-year program of water 
resources planning .. 

Petition of Jerome A. Segal for establishing acer
tification board of personnel of water works and 
waste water disposal facilities. 

Legislative 
Action 
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Reported in H5050 
(order to be 
studied) Rejected 
Sept. 26, 1967. 

Reported in H5050 
(order to be 
studied) Rejected 
Sept. 26, 1967. 

Reported as part of 
H5135 (order to be 
studied) Rejected 
October 11, 1967. 

Reported as part of· 
H5135 (order to be 
studied) Rejected 
October 11, 1967. 

Basis in part for 
Chapter 108 
Re~olves (see 
above S 184). 

Basis in part for 
Chapter 108 
Resolves (see 
above S 184). 

Redrafted and 
reported as HS 130 
to Ways and 
Means on Aug. 
16, 1967 - No 
further action. 

Basis in part for 
H4695 (or_der to be 
studied) adopted 
June 8, 1967 by 
House Ways and 
Means. 
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Bill 
No. 

H388l 

H4351 

BOSTON SOCIETY OF CIVIL ENGINEERS 

Subject 

Petition of Walter T. Kostanski for legislation 
providing state aid to cities and towns for the 
purpose of increasing water supplies. 
Order that a special committee be established to 
make an investigation and study of air pollution of 
the atmosphere and environment of any part of 
the Commonwealth from any source. 
* 
(*This special committee submitted one piece of 
legislation which was enacted as Chapter 900 -
"An Act Providing for the declaration of air pollu
tion emergencies by the Commissioner of Public 
Health with the approval of the Governor". 

Legislative 
Action 

See above H 1766 

Adopted Feb. 21, 
1967 Interim 
report Dec. 27, 
1967. Committee 
extended to June 
26, 1967. 

The following proposed legislation for consideration by the 1968 Massachusetts 
General Court should interest engineers: 

Bill 
No. 

Hl922 

H1542 

Hl381 

H3454 

S 679 

S 577 

Description 

Petition ofT. McGrath III and T. Hickey relative 
to the qualifications for registration as profes
sional engineers and surveyors. 

Petition of Mass .. State Engineers Assoc., Inc. rel
ative to the regulation of the practice of land 
surveying. 

Petition of James Nolen for legislation to restrict 
membership of certain state boards. 

Petition of Thomas McGee for defining further 
the educational standards to qualify for registra
tion as a land surveyor. 

Petition of the Mass. State Engineers Assoc. Inc. 
for legislation relative to ag(l requirements in 
professional engineer registration. 

Petition of the Mass. Municipal Engineers Assoc. 
Inc. to provide persons in charge of certain work 
for cities and towns shall be registered profes
sional engineers or registered land surveyors. 

Legislative Action 
as of March 12, 1968 

House Resolve 
3819 to Joint 
Rules Feb. 13, 
1968. 

House Resolve 
3819 to Joint 
Rules Feb. 13, 
1968. 

Hearing March 25, 
1968 before State 
Administration. 

House Resolve 
3819 to Joint 
Rules on Feb. 13, 
1968. 

Senate Bill S679 
for a third reading 
Feb. 5, 1968. 

Next annual 
session on Feb. 
28, 1968. 



Bill 
No. 

S 685 

S 700 

S 698 

Hll24 

H2851 

S623 

ANNUAL REPORTS 

Description 

Petition of James Kelley and J. Nolen for legisla
tion to create the office of executive secretary of 
the board of registration of professional engineers 
and of land surveyors and increasing the fees for 
registration of professional engineers and land 
surveyors. 

Petition of James Kelley to provide for methods 
of payment of public consulting services per
formed by architects and engineers. 

Petition of DeNormandie to establish board of 
registration of landscape architects and provide use 
of the title of landscape architects. 

Petition of T. Farrell for requiring prompt deci
sions by the awarding authority, architects or 
engineers on public works projects. 

Petition of Paul C. Menton to investigate by Spe
cial Commission relative to the operation of Trade 
Regulation Board and other professional regulato
ry boards. 

Petition of Maurice A. Domihue and Samuel 
Harmon for legislation to require the architects 
and engineers of housing projects for the elderly to 
consult with the Commission on Aging prior to 
construction. 
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Legislative Action 
as of March 12, 1968 

Senate Ways & 
Means on Feb. 
26, 1968. 

Heard on Feb. 28, 
1968 by State · 
Administration 
Committee. 

Hearing on March 
13, 1968 by 
Committee on 
State 
Administration. 

House Resolve 
3823 to Joint 
Rules on 
February 14, 1968. 

Hearing on March 
25, 1968 by 
Committee on 
State 
Administr.ation. 

Senate Bill 623 
Feb. 27, 1968. 

Respectfully submitted, 

Charles A. Parthum 
Ralph M. Soule 

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

Boston, Mass., March 19, 1968 

During the present year the Freeman Fund Committee authorized the third Freeman 
Memorial Lecture. In consequence Mr. John Parmakian presented a paper entitled 
"Unusual Aspects of Hydraulic Transients in Pumping Plants" before the Society on 
Wednesday evening January 24, 1968. 

The Committee also voted to offer a John R. Freeman Scholarship during the year 
1968. 

Respectfully submitted, 
George R. Rich 

Thomas R. Camp 
Clyde W. Hubbard 
Lee M. G. Wolman 

Les! ie J. Hooper, Chairman 

REPORT OF THE RALPH W. HORNE FUND COMMITTEE 

Boston, Mass., March 19, 1968 

This is the second Annual Report of the Ralph W. Horne Fund Committee. 
At the 1967 Annual Meeting of the Society, Llewellyn T. Schofield was honored as 

the recipient of the Ralph W. Horne Award, and presented with a certificate in 
recognition of unpaid public service he had rendered throughout his professional career. 
Prior recipients of the award have been Miles N. Clair in 1966, and Charles 0. Baird, 
Jr., in 1965. The Committee has recommended Carl S. Ell for the 1968 Award. 

Respectfully submitted, 
Miles N. Clair 

George G. Bogren 
William L. Hyland, Chairman 
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REPORT OF THE EXECUTIVE COMMITTEE OF 
THE STRUCTURAL SECTION 

February 27, 1968 

The following meetings were held during the past year: 

April 12, 1967 Dr. William A. Litle, Associate Professor of Civil Engi
neering at M.I.T. spoke on "The Use of Structural 
Models". Attendance. was 41. 

May 10, 1967 Dr. E. E. Traum, Visiting Professor of Structures, Dept. 
of Architecture M.I.T., spoke on "New Precast Structure 
Replaces Navy Blimp Hangars". Attendance was 14. 

October 10, 1967 Dr. Frank J. Heger, Jr., of Simpson, Gumpertz & Heger, 
spoke on "Design of Pavilion Dome at Expo '67". Attend
ance was 24. 

November 8, 1967 Prof. John Scrivener, visiting professor at M.I.T., from 
New Zealand, spoke on "Prestressed Concrete Cylinder 
Shell Roofs". Attendance was 22. 

December 13, 1967 Prof. Sepp Firnkas, Associate Professor of Civil Engi
neering, Northeastern University, spoke on the subject 
"High-Strength Concrete". Attendance was 35. 

January 10, 1968 This was a Joint Meeting of the Structural and Construc
tion Sections. The first speaker, Mr. H. B. Mandel, Project 
Engineer for Parsons, Brinkerhoff, Quade & Douglas, 
spoke on the engineering aspects of the design of the 
foundation for the Newport-Jamestown, R.I. Bridge. The 
second speaker, Mr. Morse Klubock, Chief Engineer of the 
Marine Division of Perini. Corporation, spoke on the con
struction aspects of the foundation for the above bridge. 
Attendance was 53. 

February 14, 1968 Prof. Charles C. Ladd spoke on "Design and Performance 
of a Floating Foundation Resting .on Organic Soils in 
Boston". Attendance was 75. 

The total attendance at the seven meetings was 264, averaging 38 per meeting. 

Respe~tfully submitted, 
Albert B. Rich, 

Clerk· 
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REPORT OF THE EXECUTIVE COMMITTEE 
OF THE SAN IT ARY SECTION 

February 21, 1968 

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

Walter M. Newman, Chairman 
Charles A. Parthum, Vice-Chairman 
David A. Duncan, Clerk 
Allison C. Hayes, Executive Committee 
Leland F. Carter, Executive Committee 
Cornelius O'Leary, Executive Committee 

Annual Meeting March 1, 1967 
Following the election of officers, Mr. David Standley, Associate Air Pollution 

Control Engineer of the Massachusetts Department of Public Health, presented an 
illustrated paper entitled "The Status of Air Pollution in Boston". Thirty-five members 
and guests attended the meeting. 
'Annual Outing June 7, 1967 

The annual outing was a joint meeting with the Main Society. This outing consisted 
of a view of the water quality in Boston Harbor aboard the chartered motor vessel 
"New Boston". Mr. Francis T. Bergin, Sanitary Engineer of the Metropolitan District 
Commission, and the ship's captain acted as guides and pointed out many points of 
interest during the trip. The ship docked briefly at Fort Warren and all aboard had a 
chance to view this historical landmark. 

The weather was ideal for such a trip, and seventy-five members and guests were 
aboard. 
Meeting October 4, 1967 

Mr. David Horsefield, Project Engineer, Camp, Dresser & McKee, presented a paper 
entitled "Master Sewerage Plan for Bogota, Colombia". Thirty-four members and 
guests attended the meeting. 
Meeting December 6, 1967 

This meeting was a joint meeting with the Main Society. Mr. Robert G. Davidson, 
Executive Director of the Metropolitan Area Planning Council, spoke on "A Solid 
Disposal Program for Metropolitan Boston". Mr. Davidson outlined the two possible 
approaches to solid waste disposal and the legislation affecting this problem. He spoke 
on the matter of the Metropolitan Boston Area approach vs. the statewide approach. 

The Executive Committee met three times during the year. Among the major items 
considered by the Executive Committee were the following: 

1. Informative brochure on sanitary engineering for college students. 
2. Sanitary engineering seminar series proposed for 1968-69. 
3. Society quarters. 

Respectfully submitted, 
David A. Duncan, Clerk 
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EXECUTIVE COMMITTEE REPORT 
HYDRA UL/CS SECTION 

February 24, 1968 

The following meetings of the Hydraulic Section of the Boston Society of Civil 
Engineers were held during the past year: 

May 3, 1967 - Mr. Thomas F. Cheyer, of Camp, Dresser and McKee, Consulting 
Engineers, spoke on "The Warragamba Pipe Lines Stilling Basins, Sydney, Australia." 
Attendance 20. 

November 1, 1967 - Mr. Martin F. Cosgrove, Chief Engineer of the Construction 
Division of M.D.C. and Mr. Antonio Ferreira, Chief Hydraulic Engineer, Northeast 
Utilities Service Company, spoke on "Northfield Mountain Pumped Storage Project." 
Attendance over 45. 

January 24, 1968 - The Annual Meeting was held jointly with the Main Society of 
the Boston Society of Civil Engineers in the Adams Room of the United Community 
Services Building, 14 Somerset Street, Boston, Massachusetts. President, Harry L. 
Kinsel of the Society, presided.· 
-··cliafrnian Allan Grieve, Jr., of the Hydraulics Section presented the report of the 
Nominating Committee of the Hydraulics Section, consisting of Messrs. Peter S. Eagle-. 
son, Chairman, Nicholas Lally and K. P. Devenis with the following slate of officers of 
the Hydraulic Section for the year 1968-69, who were subsequently elected unani
mously by voice vote: 

Chairman 
Vice-Chairman 
Clerk 
Executive Committee 

Athanasios A. Vulgaropulos 
Ronald T. McLaughlin 
Stephen E. Dore, Jr. 
Albert G. Ferron 
Jerome Degen 
Frank E. Perkins 

President Kmsel called on Professor Leslie J. Hooper, Chairman of the John R. 
Freeman Memorial Committee to introduce the speaker, Mr. John Parmakian, Con
sulting Engineer, who gave the third John R. Freeman Memorial Lecture on "Un
usual Aspects of Hydraulic Transients in Pumping Plants." Mr. Parmakian was pre
sented with a certificate for the lecture and a check on behalf of the John R. 
Freeman Memorial Fund. 

Respectfully submitted, 
Ronald T. McLaughlin 

Clerk 
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REPORT OF THE EXECUTIVE COMMITTEE OF 
THE TRANSPORTATION SECTION 

March 1, 1968 

The Transportation Section held four (4) meetings during the past year: 
April 26, 1967 Mr. John A. Swanson, Regional Federal Highway 

· Administrator, gave many examples of the need for "Pro
ject Design for Safety". Attendance 35. 

October 18, 1967 Mr. William R. McGrath, Transportation-Engineering 
Co-ordinator of the Boston Redevelopment Authority 
spoke on "The Approach to Transportation Planning in 
the Boston Area". He discussed the many interagency 
activities, the need for a single transportation planning 
authority, the problems created by the existing methods of 
financing, and the relationship of planning to the political 
scene. Attendance 22. 

November 15, 1967 A planned joint meeting with the Main Society had to be 
cancelled because of a severe snow storm. 

January 17, 1968 Rescheduled from November 15, 1967, Mr. Robert G. 
Davidson, Executive Director of the Metropolitan Area 
Planning Council, described the work of the Council in the 
field of transportation, giving numerous examples of 
involvement with current projects. Attendance 20. 

February 28, 1968 At the Annual Meeting of the Section, Mr. Frank Hoppe, 
Supt. of Engineering for the Massachusetts Bay Transpor
tation Authority gave an illustrated presentation entitled 
"The Southwest Transportation Corridor". He described 
first the overall MBT A expansion plans and then the 
numerous problems encountered in the design of the joint 
rapid transit-highway corridor. Attendance 57. 

The Executive Committee elected for the coming year will consist of the following: 
Maurice Freedman, Chairman 
Charles b. Shaker, Vice Chairman 
Louis A. Fo.rti, Jr., Clerk 
A .. Paul LaRosa, Executive Committee 

James F. Orpin 
Charles H. Flavin 

During the past year the Executive Committee held five (5) meetings, experimented 
with program format, and requested the addition of a number of firms to the BSCE 
mailing list. 

Respectfully subiriitted, 
Charles H. Flavin 

Chairman 
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REPORT OF THE EXECUTIVE COMMITTEE OF 
CONSTRUCTION SECTION 

133 

March 31, 1968 

To the Boston Society of Civil Engineers: 

The Construction Section held three meetings during 1967 and two meetings 
during the first quarter of 1968. The first meeting held was with the Structural 
Section. 
May 24, 1967 

A luncheon meeting was held at the 1200 Beacon Street Motel. Captain Harry 
C. Rowe, CEC, USN, Public Works Officer, Boston Naval Shipyard, gave an illus
trated lecture on "Repairs to the Major Caisson Seat of Dry Dock No. 3 in the 
Boston Naval Shipyard Annex, South Bostori." Repairs were made necessary by 
the breaking of the bond between the granite face and the concrete backup. 

Attendance - 30. 
January 10, JU68. 

A joint meeting was held with the Structural Section. The discussions of the 
meeting is contained in the Structural Section report. 
March 27, 1968. 

The speakers were C. T. Gordon and D. K. Feldtmose of Stone & Webster 
Engineering Corporation. Their topic was the design and construction of the Con
necticut Yankee Atomic Energy Plant at Haddam, Connecticut. 

Attendance- 38· Respectfully submitted 
C.F. Sullivan, Clerk 

REPORT OF THE MEMBERSHIP CENTRAL COMMITTEE 
Boston, Mass., March 19, 1968 

The increase in membership during the currerit year has been as follows: 
New Members 33 
New Juniors 5 
Reinstated 1 
Juniors trans. to members 7 
Students trans. to Juniors 4 
Members eligible this year 

for Life Membership 15 
Total Membership as of March 1, 1968, 1,052. 

Summary of Loss of Members 
Deaths 10 
Resignations 42 
Dropped for non-

payment of dues 43 
Dropped for fail-

ure to transfer 2 
. I! _is felt th_at t_he continu_ed growth of _the Society can ~e best encouraged by 
md1v1dual contact by the members among their engmeering friends and associates. 1t 
is recommended that this be brought to the attention of the membership in the NEWS
LETTER, as well as at meetings of the Society and its Sections. 

Respectfully submitted, 
James P. Archibald 

Chairman 



134 BOSTON SOCIETY OF CIVIL ENGINEERS 

INTERIM REPORT COMPUTER ANALYSES 
DESIGN AND CONTROL IN CIVIL ENGINEERING 

March 19, 1968 

The above lecture series started on November 14, 1967, and concluded on February 
27, 1968. Meetings were held weekly with the exception of December 26 and January 2. 
Twenty-two lecturers spoke during the course of fourteen seminars. 

Registration for the series was as follows: 
BSCE Members 41 
Nonmembers 59 
Speakers 23 
Committee 6 

Total Registration 129 
Of the 59 nonmembers registered, seven (7) made application for membership. 
Average attendance for the series was 63, highest attendance was 110 on November 

21, 1967, when John Wells and Saul Namyet spoke on "Structural Analysis and 
Design." 

A book honorarium was offered to participants. At the close of the series only three 
(3) participants had presented requests. In order to facilitate closing the account it was 
decided to present each of the others a check for the amount offered. The book requests 
and a list of honorarium candidates are enclosed. 

Lecture notes are to be printed shortly. Expenses and honorarium costs have not been 
paid. A financial report for the series will, therefore, have to be presented when the 
account is closed. 

I wish to express my sincerest appreciation to the members of the committee, without 
whom the series could not have succeeded. The members are; Joseph J. Harrington, 
Frank Heger, Frank E. Perkins, Gerald L. Woodland and Paul A. Dunkerley. 

Respectively submitted, 
Richard F. Dutting, Chairman 
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