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CcmimoniuMltl) of Massachusetts.

To the Honorable Senate ancl House of Representatives of the Com
monwealth of Massachusetts in General Court assembled.

The undersigned commissioners herewith submit a report 
relative to the Parker River bridge, so called, in the town of 
Newbury, in accordance with the provisions of chapter 531 
of the Acts of the year 1906.

HAROLD PARKER,
JO H N  H. MANNING,
WM. D. SOHIER,

Massachusetts Highway Commission.
B o s t o n , Feb. 23, 1909.
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R E P O R T
BY TIIE

MASSACHUSETTS H IG H W A Y  COMMISSION
R ELA TIV E TO T H E P A R K E R  R IV E R  BRIDGE, SO CALLED,

IN  T H E  TOW N OF NEW BURY.

[In Accordance with the Provisions of Chapter 531 of the Acts of the Year 1906.]

In  the year 1906 the Legislature placed upon the Massachu
setts Highway Commission the burden of the maintenance of 
the Parker River bridge and the roadway over it on the way 
locally known as High Street in the town of Newbury (see 
copy of chapter 531 of the Acts of 1906, appended). In ac
cordance with the provisions of the act, the commission, on 
Aug. 14, 1906, laid out the bridge, the roadway over it and its 
approaches, as a State highway.

T h e  P r e s e n t  B r id g e .

The present bridge is an old structure, built originally in 
the middle of the eighteenth century, and rebuilt or substan
tially repaired at least twice since it was originally constructed. 
As far as can be ascertained, the last substantial repairs upon 
the bridge were made in or about the years 1851 and 1853. 
On May 24, 1851, the General Court passed an act authorizing 
the county commissioners to construct a bridge over Parker 
River in the town of Newbury at or near where the Parker 
River bridge, so called, lately stood; and on Dec. 27, 1853, 
the records show that the county agreed to assume the entire 
cost of rebuilding the bridge, and that the town of Newbury 
should pay all subsequent charges for repairs.

The present bridge consists of eight wooden truss spans, 
separated by piers or small islands of earth filling confined 
by masonry walls, and, together with the approaches, which are 
of the same kind of construction as the piers, is 850 feet in
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length. The spans vary in length. Three longitudinal wooden 
trusses sustain the load coming onto each span, one truss being 
in the center of the roadway and dividing the travelled way 
into two parts, each about 12 feet in width.

The foundations of the piers and the abutments consist of 
timber crib work, exposed at low tides.

C o n d it io n  o f  B r id g e .

The reports of the division engineer of the commission, re
ceived from time to time since the commission took charge 
of the bridge, indicate that the structure is rapidly deteriora
ting. The crib work seems to be for the most part reasonably 
sound, but the masonry of the piers and abutments, which was 
not laid in accordance with the best modern practice, now bulges 
badly in places and shows other indications of weakness. I t 
is evident that the masonry shell is thin, and there is a chance 
that the stones may fall out at any time. I t is probable that 
much of the earth filling in the piers has been washed out 
through the open joints in the masonry shell, and that cavities 
exist under the roadway; in fact, an accident, probably due to 
a defect of this character, has already occurred, and the Com
monwealth has paid several hundred dollars to the owner of 
a horse which broke through the thin crust of earth over such 
a cavity and was injured. The wooden trusses show many 
defects in construction. They are badly out of plumb and 
twisted, and the timbers are much decayed. Several of the 
trusses have been rebuilt under the direction of the commission.

As before stated, each span has a truss in the center of the 
roadway, and, as the bridge is not lighted at night, there is 
more or less danger of vehicles running into these trusses. 
Since the spring of the year 1908 it has been necessary to 
have the bridge inspected daily, and slight repairs are made 
constantly.

D e t e r m in a t i o n  t h a t  a  N e w  B r id g e  is  N e c e s s a r y .

At a meeting of the commission held Dec. 29, 1908, it was —

Voted, That, in the opinion of this Board, public necessity and 
convenience require the rebuilding of the roadway and bridge over
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Parker River and the approaches thereto, in the town of Newbury 
on the way locally known as High Street; that a public hearing on 
the matter be given at this office on Wednesday, Jan. 13, 1909, at 2 30 
P.M ., and that the secretary be directed to advertise said hearing and 
to send proper notice to all persons interested.

and the following notice of a hearing was published in the 
Boston “ Herald,” the Newbury port “ Hews,” the Salem 
“ Evening News ” and the Lynn “ Item ” : —

The Massachusetts Highway Commission, having determined that 
public necessity and convenience require the rebuilding of the roadway 
and bridge over Parker River and the approaches thereto, in the town 
of Newbury, on the way locally known as High Street, will give a pub
lic hearing to all persons interested, in accordance with the provisions of 
chapter 531 of the Acts of the year 1906, at the office of said com
mission, 15 Ashburton Place, Boston, on Wednesday, Jan. 13, 1909, 
at 2.30 o’clock p .m .

Copies of this notice were mailed to the county commission
ers of Essex County, to the mayors of the cities of Beverly 
and Newburyport, and to the selectmen of the towns of Wen- 
ham, Hamilton, Ipswich, Rowley and Newbury.

At the hearing, which was held on Jan. 13, 1909, in accord
ance with the advertisement, the following persons were pres
ent : Messrs. Moody Kimball and J. C. Poor, county commis
sioners of Essex County; C. II. Tarbox and II. L. Tenney, 
selectmen of the town of Newbury; L. M. Emerson, one of 
the selectmen of Rowley; and certain other residents of Essex 
County.

At the hearing the commission submitted a tentative plan, 
showing a new structure, to consist of three concrete-steel 
arches, and estimates of the cost of the work based on said 
plan. The plan provides for a roadway 29 feet in width, and 
for a 5-foot sidewalk on the easterly side.

All persons present were given an opportunity to express 
their views, after which the hearing was adjourned sine die.

E s t im a t e  o f  C o s t .

Early in the year 1908 the engineers of the commission be
gan their studies for a new bridge, mainly to arrive at the
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form of the new structure; and later the engineering firm of 
Messrs. J. R. Worcester & Co., of Boston, were retained as 
consulting engineers. Copies of two reports made by that firm 
will be found appended. The first or preliminary report, made 
in August, is based upon a somewhat narrower bridge than that 
finally determined upon, but is sent for the purpose of showing 
the methods of determining the character of the structure to 
be built. Their final report is based upon the plan which is 
recommended by the commission.

Much consideration was given to the location of the new 
bridge, and three different lines were each carefully studied. 
I f  the present bridge could be left until after the completion 
of the new structure, the construction of a temporary bridge 
would be unnecessary. This would require a new location for 
the new bridge and some changes in the approaches. It seems, 
however, that, everything considered, the new structure should 
be built in the precise location of the present bridge.

Appended will be found a plan entitled “ Proposed Concrete 
Arch Bridge over the Parker River in the Town of Newbury. 
Office of the Massachusetts Plighway Commission, 15 Ashbur
ton Place, Boston, Mass. Feb. 16, 1909,” showing the type 
of bridge -which the commission considers best adapted to the 
existing conditions, under the circumstances. So far as the 
essential details of the work are concerned, this plan is com
plete. The commission, however, is having some further 
studies made as to some of the minor details, including a 
new design of the parapet wall.

M essrs. J .  R . W orcester & Co. estim ate the cost of the pro
posed new  s tru c tu re  to  be as fo llow s: —

Temporary bridge,
Earthwork, . . . . .  
Bridge proper, . . . .  
Backfilling and riprap,
Roadway finish, etc.,

$5,000.00
15.510.00
76.831.00
9.325.00
2.963.00

Add ten per cent.,
$109,629.00

10,963.00

Total, $120,592.00
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R e c o m m e n d a t io n .

The commission having determined, as before stated, that 
public necessity and convenience require the rebuilding of the 
bridge, roadway and approaches thereto, and having heard at 
a public hearing all persons interested in the matter, and hav
ing prepared plans and a careful estimate of the cost of the 
work, respectfully recommends that the sum of $120,000 be 
made available, so that the contracts may be let as soon as 
possible during the present year; and that the proportionate 
amounts to be paid by the Commonwealth, the county of Essex 
and such towns and cities as are specially benefited be deter
mined by the Legislature, as provided in chapter 531 of the 
Acts of the year 1906.

HAROLD PARKER,
JOHN IT. MAXXIXG,
WM. D. SOHIER,

Massachusetts Highway Commission.
B o s t o n , Feb. 23, 1909.

Chapter 531, Acts of 1906.
An A ct to authorize the Massachusetts highway commission to

REPAIR, MAINTAIN AND REBUILD PARKER RIVER BRIDGE, SO-CALLED, IN 
THE TOWN OF NEWBURY.

Be it enacted, etc., as follows:
Section 1. The Massachusetts highway commission is hereby author

ized and directed to lay out as a state highway the roadway and bridge 
over Parker river in the town of Newbury, on the way locally known 
as High street, between the termini of the present state highway, and 
to maintain and keep in repair the said roadway, bridge and the ap
proaches thereto. All expenses incidental thereto shall be paid out 
of the appropriations for the repair of state highways.

Section 2. I f  at any time the commission shall decide that public 
necessity and convenience require the rebuilding of said roadway, 
bridge and approaches, it shall, after full notice and a public hear
ing to all parties interested, prepare plans and make a careful esti
mate of the cost and expense of such rebuilding and report its findings 
to the general court. I f  the general court shall approie its findings 
and determine the proportionate amounts which the Commonwealth, 
the county of Essex, and such cities and towns as may be determined 
to be specially benefited should pay towards the cost of such rebuilding, 
and shall appropriate the Commonwealth’s share therefor, the county



1909.] HOUSE — No. 1400. 7

of Essex and such cities and towns as may be determined to be 
specially benefited, as aforesaid, shall within such time and in such 
manner as the commission may direct pay into the treasury of the 
Commonwealth the proportionate amounts to be paid by them. The 
commission shall then within a reasonable time rebuild said roadway, 
bridge and approaches in accordance with the provisions of chapter 
forty-seven of the Revised Laws. The treasurer and receiver general 
shall pay from the sums appropriated and deposited in the treasury 
as aforesaid, on orders of the commission, such amounts as may be 
needed for the work. I f  after the completion of the work it appears 
that the total amount appropriated and deposited is in excess of the 
cost and expenses incurred the treasurer and receiver general shall 
pay back to said county and to such cities and towns as have been 
determined to be specially benefited their proportionate shares of the 
said excess, and the proportionate share of the Commonwealth of said 
excess shall revert to the treasury.

Section 3. In  case any street railway or electric railroad company 
is granted a location upon the said bridge, it shall pay into the 
treasury of the Commonwealth as its part of the expense of rebuild
ing the bridge and the approaches thereto, a sum amounting to not 
less than ten per cent of the said expense, and shall also enter into 
an agreement with the Massachusetts highway commission to keep that 
part of the roadway on said bridge lying between the tracks of the 
company and eighteen inches outside thereof on both sides of the 
track, in repair and safe for public travel; and no location shall be 
granted upon said bridge except upon the foregoing conditions. The 
treasurer and receiver general of the Commonwealth shall pay back 
to said county and to such cities and towns as have been determined 
to be specially benefited, their proportionate shares of such amount 
as has been paid under this act by any street railway or electric rail
road company.

Section 4. The county of Essex and such cities and towns as have 
been determined to be specially benefited may borrow on the credit of 
the county and of such cities and towns, respectively, such sums of 
money as may be necessary to comply with the provisions of this act.

Section 5. This act shall take effect upon its passage. [Approved 
June 28, 1906.
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PRELIMESTAR V REP ORT.

J. R. W o r c e s t e r  & Co., Co n s u l t in g  E n g in e e r s ,
79 M il k  St r e e t , B o s t o n , Aug. 12, 1908.

Massachusetts Highway Commissiony 15 Ashburton Place, Boston, Mass.
D e a r  S ir s  : —At your request we have made a study of the 

plan for replacing the present bridge over the Parker River 
at Newbury old town with a concrete structure, and would re
port as follows: —

The design for a concrete bridge submitted by you, and your 
estimates of cost of same, have been used as a basis for our 
study, and we have adhered to this structure in all important 
respects, but have made modifications where clearly advisable.

At the outset it appeared necessary to obtain definite infor
mation as to the formation of the earth underlying the bridge, 
and we therefore employed M. J. Veitch to make wash borings, 
at intervals, across the portion of the river to be occupied by 
the new construction. We have plotted the results of these bor
ings on a longitudinal section of the bridge submitted herewith. 
They indicate that under the riprap around the piers there is 
a stratum of silty sand — alluvial material — of a depth vary
ing from 5 to 30 feet, the deepest part being at about the 
point where it is proposed to place the pier next south of the 
middle of the new bridge. Under this silt is found sand, 
gravel and clay in the different borings, and under the clay 
rock is encountered. Mr. Veitch is quite sure that the rock is 
ledge, and, from the uniformity of the depths at which it was 
encountered, this appears probable. The depth at which this 
rock is encountered varies from about low water at the north
erly abutment on the island to over 50 feet below low water 
a little south of the middle of the bridge, from which point it 
rises to about 33 feet at the southerly abutment, and contin
ues rising until it crops out above ground on the south shoie 
of the river.

Upon obtaining a profile showing the substrata, the question 
of whether any other location for the bridge would be an ad-
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vantage was considered. By moving the whole further south 
there would be a slight gain in the ease of the pier and abut
ment south of the middle, but the effect upon the northerly 
abutment and pier would be in the wrong direction and much 
more pronounced. We have therefore concluded to leave the 
location as determined by you.

We have given some consideration to the question of whether 
the proposed spans would provide sufficient room for the tidal 
current. The area of water section of the present bridge, as 
shown by your soundings, is approximately 1,300 square feet 
at low water and 4,170 square feet at high water. The area 
provided by the proposed plan, if dredged as shown, is about 
2,400 square feet at low water and 4,800 square feet at high. 
This would allow a very considerable silting up to occur be
fore this area would be as small as now, and, with the current 
all diverted into the space proposed, it does not seem probable 
that silting would occur to any great extent. We therefore 
are of the opinion that the spans determined upon by you are 
sufficient.

The present bridge piers were apparently built upon cribs 
resting upon the bottom without piles. I t  appears probable 
that a continuous settlement has occurred in those where the 
silt was deep, as would naturally be expected. With a material 
so compressible it would be unsafe to rest any vertical load 
upon it, and it is hardly safe to count upon it to give lateral 
support to piles. We have therefore planned our foundations 
to depend only on materials below the silt.

In  the case of the northerly abutment it will be a simple 
matter, by constructing a temporary coffer-dam, to excavate 
all soft material and place the concrete directly on ledge or 
hardpan.

At the south abutment we should recommend dredging all 
soft material out, and then driving a coffer-dam of 6-inch hard 
pine tongued and grooved sheeting long enough for the top 
to be above high tide. After this is driven the clay could be 
dredged with an orange peel bucket down to such a point that 
a satisfactory resistance is encountered. There is a little un
certainty about this grade, as one of the borings brought up 
at about elevation 22, on what appeared to be rock, while the 
other went about 10 feet deeper. I t  is possible that a further
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knowledge of this material would indicate an advantage in 
driving short piles here, rather than excavating, hut we have 
estimated on concrete carried down to rock.

For the foundations of the two piers our plan would be to 
dredge as deep into the silt as possible; then to drive sheeting 
well into the clay; then to dredge all remaining silt within the 
dam ; then to drive piles to hardpan, driving every other pile 
first, and, after cutting these at about 2 feet above the bottom, 
to drive the alternate piles, and cut these about 4 feet higher 
than the first; then to deposit concrete under water, filling the 
dam to within about 4 feet of low-water mark, thus complet
ing the lower, enlarged portion of the foundation. So far no 
pumping would have been done, though the sheeting would ex
tend above high water, so as to prevent all currents while the 
concrete is being placed. I t  would then be possible to pump 
out the dam and lay the upper portion of the pier in the dry, 
building the ashlar face with the concrete backing in horizontal 
layers. The sheeting can be cut off later, at about low-tide 
level.

We have adhered to the design of your engineers in the 
level of the roadway, the width of the bridge, the clear spans of 
the arches and the general design of the side elevation. We 
fully approve of the use of the stone ashlar for piers and abut
ments where exposed to sea water. We have found it neces
sary to increase the dimensions of the piers somewhat, and we 
have adopted a slightly different outline for the introdos of 
the arch, giving a more definite spring than the elliptical form 
and following more closely the line of pressures.

We regret that on account of the depth of the foundations 
our estimate exceeds yours considerably, hut perhaps not more 
than would be expected, considering the conditions. We give 
in detail the figures we have made, including your own, as to 
the items relating to fill and roadway.

We also send plans showing elevation and sections upon 
which we have estimated. We should be glad to furnish any 
other information in our possession which may he of interest.

Respectfully submitted,

(Signed) J. R. WORCESTER & CO.
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FINAL EEPOET.

J. R. W o r c e s t e r  & Co., Co n s u l t in g  E n g in e e r s ,
79 M il k  S t r e e t , B o s t o n , Feb. 5, 1909.

Massachusetts Highway Commission} 15 Ashburton Place, Boston, Mass.
D e a r  S ir s  : -— At your request we have made a careful study 

of the Parker Eiver bridge, with reference to the effect of 
changing the location from that originally considered to the 
line marked “  C ” on your later plans, and would report as 
follows: —

So far as we can judge, there would be no advantage in 
making the proposed change, and in several respects we regard 
the first location ( “ A ” ) as considerably superior to the “  C ” 
location. The chief disadvantage of the “ C ” location is, that 
if this were adopted, and travel maintained over the present 
bridge until the completion of the new, it would be necessary 
to obstruct the waterway, from the time the filling of the ap
proaches of the new bridge is commenced until the present 
structure could be removed, to such an extent as to very much 
increase the rapidity of the current and render it dangerous 
for navigation, with the possibility that erosion might inter
fere with the work. We think, also, that on the question of 
the appearance of the roadway there would be nothing to be 
gained by adopting the “ C ” line. The reverse curves at the 
end of the present location are easy and graceful, and, it seems 
as if a bridge on the present line would fit the surrounding 
topography better than on the new one.

We have made a careful comparison of the costs, with the 
following result: —

We find that the bridge proper, including foundations of 
abutments and piers, the rock fill for the embankments, the 
riprap for protecting the slopes and the finish of the roadway, 
would be practically the same in both designs. Your own en-
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gineer s estimate of these items has been compared with ours 
and checked, and is as follows: —

Bridge proper, 
Backfilling and riprap, 
Roadway finish, etc.,

$76,831.00
9.325.00
2.963.00

$89,119.00

The difference between the two designs comes in the excava
tion, dredging, the fill and the necessity of allowing for a 
temporary bridge in the case of design “ A.” These items 
we figure as follows: —

A.
Excavation dry, 2,300 cubic yards, at $0.70,
Excavation dredged, 13,000 cubic yards, at .80,
Borrow, 5,000 cubic yards, at .70,
Temporary bridge,

$1,610.00
10,400.00
3,500.00
5,000.00

Adding above items,
$20,510.00

89,119.00

Ten per cent.,
$109,629.00

10,963.00

C.
Excavation dry, 4,510 cubic yards, at $0.70,
Excavation dredged, 12,600 cubic yards, at .80,
Borrow 18,750 cubic yards, at .70,

$120,592.00

$3,157.00
10,080.00
13,125.00

$26,362.00
89,119.00

$115,481.00
11,548.00

$127,129.00
Yours very truly,

(Signed) J. R. WORCESTER & CO.


