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1954

To the Honorable Senate and House of Representatives in General Court
Assembled.

Chapter 16 of the Resolves of the current legislative
session directs the Metropolitan District Commission to
make a study and survey of the underpass and approaches
thereto at the Cambridge end of the Longfellow bridge, as
follows:
Resolved, That the metropolitan district commission is hereby authorized and directed to make a study and survey of the underpass and the
approaches thereto at the Cambridge end of the Longfellow bridge with
a view to ameliorating or relieving the existing traffic congestion. Said
commission shall report to the general court the results of its study and
survey, and its recommendations, if any, together with drafts of legislation necessary to carry such recommendations into effect, by filing the
same with the clerk of the house of representatives on or before the first
Wednesday of December in the current year.

The severe congestion of traffic, particularly during rush
hours, at the Longfellow bridge, Memorial Drive intersection in Cambridge, is a problem of considerable proportions and the Commission is thoroughly in accord with
the idea that a workable and practical solution for it should
be forthcoming without undue delay.
With this in mind, the Commission engaged the services
of Bruce Campbell and Associates as consultants to make
necessary traffic studies and other investigations incident
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to the situation at this intersection, and transmits herewith
their preliminary report and recommendations including a
choice of schemes to alleviate existing conditions. Their
investigations will be continued without interruption so
that further material of a conclusive kind can be prepared.
When this supplementary information is provided it
should then be possible for the Commission to include this
project in its highway construction program for which
funds are now available. Consequently there will be no
necessity for additional legislation.

Respectfully submitted,
CHARLES W. GREENOUGH,
Commissioner, Metropolitan
District Commission.
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November 30, 1954

Charles W. Greexough, Commissioner, Metropolitan District Commission , 20 Somerset Street , Boston Massachusetts.
,

Dear Commissioner

Greenough;

I am pleased to transmit herewith a preliminary report on
studies and surveys of the underpass and approaches at the
Cambridge end of Longfellow bridge. Studies contained
herein are based on traffic volume counts taken by this
organization, in addition to investigations of existing
physical conditions.
As a result of our preliminary investigations, we have
been able to determine that Schemes 1 and 2, described
within this report, will provide relief and will alleviate the
subject problem.

Respectfully submitted,
BRUCE CAMPBELL

&

ASSOCIATES.

Robert C. Blumenthal, Associate.
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ENGINEERS’ REPORT.

A Short History of the Interchange at Henry W. Longfellow
Bridge and Memorial Drive.

The Henry W. Longfellow bridge, also known as the
Cambridge bridge, or the West Boston bridge, was completed in July, 1907. The conflict in names stems from the
fact that the original low level bridge at this point was called
the West Boston bridge, while the present structure was
first known as the Cambridge bridge. It was renamed the
Longfellow bridge to commemorate one of New England’s
greatest poets, and because this is the bridge to which
reference is made in his lines, “I stood on the bridge at
.”.
midnight, while the clock was striking the hour
At the time of completion of the present structure, the
traffic was, of course, horsedrawn, and the vehicular passage
under the Cambridge approach-ramp was considered amply
wide at forty feet, less the width of the central supporting
bent, which divided the roadway into two lanes. Although
plans indicate that the interchange in this area was originally
intended as in Exhibit A, 1 they were soon revised to provide
for a more complicated interchange layout, as shown in
Exhibit B, 1 which is almost identical with the present-day
layout. This interchange was a result of the construction
of the Charles River Esplanade Road, now known as
.

.

Memorial Drive.
The bridge was built by the Cambridge Bridge Commission, a body consisting of the mayors of Boston and Cambridge as elected, and one other, to be a permanent member
chosen by both original mayors. The bridge itself has

since been remanded to the jurisdiction of the Metropolitan
District Commission; so that the status of property jurisdiction in the present layout is as shown on Exhibit C. 1
1 Exhibits

may

bo

examined at

offices

of the

Metropolitan

District Comm
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The Problem.
Existing inadequacies of the underpass under Longfellow
bridge at First Street, Cambridge, become readily apparent
upon inspection.

The divided parkway, Memorial Drive, funnels forty
feet of roadway into this underpass which suddenly narrows
to twenty feet between obstructing walls. Thus three lanes
of traffic are suddenly merged into one lane at a dangerous
curve with practically no sight-distance for the impending
danger ahead.
iccidents.

An analysis of accident reports for the year 1953 indicates
a high frequency of serious accidents in the area under
study. A summary follows:
The Location

of

Between the

Accident.

Underpass and

,
rT
Underpass.

Commercial
Street.

Head-on

7

-

Rear end

3

4

Passing

4

Left turn

-

Direct crossing
Unknown

-

I

1
|

1

Total.

i

Type

7
7
4

2

2

1

2

-

1
23

This underpass accounts for 70 per cent of ail head-on
accidents for the entire length of Memorial Drive. It is
readily understood how these head-on accidents are created;
the sudden transition from three lanes to one lane causes a
driver, unfamiliar with the area, to believe that the entire
underpass is one way, northeast bound.
Rear end accidents numbered seven during 1953. This
high incidence is brought about by substandard sight distance created by sharp curvature and the granite walls of
Longfellow bridge.
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Traffic.
As counted by this organization, the traffic through the
present vehicular passage amounts to about 27,400 cars per
day, or 2,200 cars per average peak hour. The distribution
is about 50 per cent in each direction for either the morning
or evening peak hour. The fact that the distribution is
about equalized and does not vary from morning to evening
is an indication that the facility is now operating at full
capacity.
In addition to the sudden narrowing and short sightdistances noted previously, two main areas of conflict exist
at this interchange.
First, between the Broad Canal drawbridge and the
underpass, the main west-bound stream of traffic coming
from First Street is crossed by those cars coming off Longfellow bridge headed for First Street or Cambridge Parkway.
A peak hour count indicates that this amounts to about
475 cars crossing the path of about 1,000 cars.
Second, this same west-bound stream of traffic leaving
the underpass is crossed by those east-bound cars on the
Drive which desire to use Longfellow bridge; it is also crossed
by east-bound cars on Longfellow bridge which wish to use
the underpass to get to First Street and Cambridge Parkway.
Volume-wise, these conflicts amount to about ISO and 165
cars, respectively, crossing the path of about 1,100 cars per
peak hour. It is to be noted also that these streams of 180
and 165 vehicles, in addition to crossing the main stream,
also cross each other.
Normal yearly automobile traffic increases alone, projected to 1970, indicate that the increased volume of traffic
using this interchange will probably amount to between
90 and 100 per cent above present-day volumes.
In addition, the Metropolitan District Commission plans
improvements for the entire length of Memorial Drive.
These improvements will result in the inducement of traffic,
now using city streets, to the Drive, thus adding to the
traffic load expected under normal growth for the period
1955 to 1970.
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Other Projects.

As is generally the case, it is difficult to disassociate the
underpass widening as an entity. Elimination of the narrow
underpass leads to the natural consequence of developments
beyond.

The existing draw span of Broad Canal presently has a
pavement approximately 35 feet in width. To create a
widened underpass consisting of two 40-foot pavements,
which would narrow down to a 35-foot draw span a few
hundred feet beyond, only leads to a bottle neck similar to
the one replaced. It would be an accident-breeder and
would lead to future congestion. Thus it will be necessary
to rebuild the existing draw span or, as an alternative, to
fill in Broad Canal at this location. The filling of Broad
Canal would undoubtedly necessitate negotiations for the
giving up of the existing water rights in this area.
Beyond Broad Canal, the existing intersection at Cambridge Parkway and First Street is confusing and leads to
multiple conflicts as vehicular movements take place.
Bearing the above in mind, it is the intention of your
consultants to offer a solution which will encompass all
factors involved. Thus investigations are being conducted
by this organization which include studies of Broad Canal
and the intersections leading to it.
Summary.

Studies And Investigations
From the many studies made, three have been selected
for presentation. It must be noted that regardless of the
scheme chosen for construction, there are certain other
works that should be performed to achieve a safe and
adequate solution. They
1. Memorial Drive between Wadsworth Street and the
subject underpass to be realigned and a new intersectional
treatment to be planned based on traffic analysis.
2. The existing draw span over Broad Canal to be rebuilt
or supplemented to achieve vehicular lane capacity equal

are:
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to the balance of the proposed scheme. As an alternate,
Broad Canal may be filled and roadways placed thereon,
providing that settlements of existing rights could be
achieved.
3. At the intersection of Cambridge Parkway (M. D. C.)
and First Street (city of Cambridge), the confusing and
dangerous traffic pattern to be revised by treatment based
on traffic information.
A brief description of each scheme follows. In schemes
1 and 2, the existing granite block pavement and sand
ballast comprising the deck of Longfellow bridge would be
removed to lighten the dead load thereon. A lighter weight
type pavement would be used as replacement.
Scheme 1.

This scheme would widen the existing underpass to a
width of 90 feet. A center pier 6 feet in width would reduce
total clearance between walls to 42 feet on each side of the
center pier. The final cross section would provide for three
lanes of traffic in each direction.
Widening would take place to the east or river side of the
existing underpass. In widening in this direction, it would
be necessary to remove the existing towers or pylons. These
towers do not perform any structural function, but were
built for esthetic reasons. They can be rebuilt in a location
between the Charles River and the proposed underpass if
such is desired.

Structurally, new steel piles would be needed under the
proposed center pier. Preliminary studies indicate that the
use of two rigid type frames would take anticipated loadings
of the Metropolitan Transit Authority as well as vehicular
loadings on Longfellow bridge.
Scheme 2.

In this scheme, the existing underpass would be rebuilt
to provide a 40-foot clear pavement for one direction of
traffic. This can be accomplished by removing the existing
teel center bent and reconstructing the structural framing
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above. Removal of the granite block pavement and sand
ballast reduces the dead load enough to make such a design
feasible.
To provide for the east-bound traffic, scheme 2 proposes
an entirely new roadway to be constructed in the Charles
River under the first arch of the Longfellow bridge. This
new roadway would connect directly to Cambridge Parkway.
It is possible to place this roadway on a trestle or, as an
alternate, fill might be utilized if replacement of the lost
area can be achieved within the Charles River Basin.
Scheme 3.

Scheme 3 would not involve the existing underpass but
would provide a viaduct. This viaduct or elevated highway
would consist of a double-barrelled roadway starting near
Wadsworth Street on Memorial Drive, going over Longfellow bridge and Broad Canal and returning to grade in a
split arrangement at Cambridge Parkway and Commercial
Avenue.

A scheme of this nature would require some land takings,
and preliminary studies indicate it would be extremely costly
to construct. In addition, construction difficulties could
tend to create traffic congestion in the area. While preliminary studies indicate that the construction of such an
overpass is possible with a total width of four lanes, the
possibilities diminish rapidly with increasing width. As all
approaches are three lanes wide, a width of three lanes in
each direction on the overpass is indicated. Further, traffic
volume studies indicate that this scheme is not advantageous,
in that the flow patterns beneath the overpass would remain
as at present, and would continue to be inadequate with
future increases of traffic volume.
Scheme 3 is not recommended, but is included to indicate
the difficulties involved in attempting construction of this
nature.
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PRELIMINARY COST ESTIMATES.
Scheme 1.
Underpass widening and reconstruction
Broad Canal Draw Span (including approaches)
Rebuilding of existing towers
Memorial Drive realignment, etc.

....

Total

$240,000 00

250,000 00
100,000 00
50,000 00
$640,000 00

Scheme 2

Underpass reconstruction
New roadway in river (700 feet)

Broad Canal Draw Span (including approaches)
Memorial Drive realignment, etc.

$120,000 00

350.000 00
150.000 00
50,000 00

$670,000 00

Total

Scheme 3.
Viaduct (700 feet)
Approaches (1,200 feet)
Miscellaneous adjustments
Total

$840,000 00

720,000 00
30,000 00
$1,590,000 00

Note : Cost estimates are entirely preliminary and are subject to revision.

