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INTRODUCTION

There comes & time in almost every growing and
prosperous clty vhen the discovery is made that, due to
lack of foresight and planning, there are inadequate
provisions to take care of existing traffic conditions or
the growing traffiec conditions vwhich are bound to develop
in the future. The city of Flint, which is close to if
not the center of the automobile industry todsy, finds
itself with this as one of its major problems to solve.

Flint, at the present time kas two centrally
located bridges, which span the Flint River, and these must
take care of all the traffie that passes through the business
soction of the ¢ity. One of these bridges is on Saginaw
Street, which is the main streot of the ocity and carries the
ma jor burden of the traffic. The other bdridge 1s on Beach
Street, vhich is one block from and parallels Saginaw Street.
The Beach Street bridge at present tokes some of the burden
from the Saginaw Street bridge, but the two bridges together
are not sufficient to adequately teke care of the traffic
which they are supposed to handle. This of course brings up
the question of the cmount of traffic which crosses these two
bridges.

There are, et present, about thirty thousand auto-
mobiles in the City of Flint. Genesee County, in which Flint
has three-quarters of the populetion, has in operation more

than thirty five thousand automobiles. "It is logical to







assume thet most of the thirty thousand cars, which are
registered in Flint, pass through the business section
almost evexry day. It is elso estimsted, and appears, due
to traffie Jams, that on Saturdays &lmost all of the thirty-
five thousand cars in the county become concentrated around
the bueiness section of the eity, and cross these two
bridges several times during shopping tours”. This is a
quotation from a local newspaper and while the statements seem
t0 be exagserated they serve to i1llustrate the conditlions.
We will first discuss this matter from the economic
standpoint. hen there &are & large number of automobiles
trying to get from one point to another, and they have to
concentrate on twoe points to do so, there 1s bound to be con-
gestion, treffic jJams, end alow movement of traffic. This
8low movemeht and the constant starting and stopping tales
time. Time in meny cases means money. Excess starting and
stopping means additional gasoline consumption, &3 well as,
extra weer and tear on the automobile. The fact that many
people, to get from one plece to another, have to go 1in a
round about way to eross these bridges also means edditional
expense. The loss of time, extra wear end tear on the cars,
extra miles, and extra gasoline consumption gll mosn expence
t0 the motorists which could be substantislly eliminated by
proper solution of the traffic problem. From the safety
standpoint, it must be realized tnat traffic congestlon

osuses more sccidents. These are due to the ruffled tcmpers




of those caught in the traffic jams, end those who endeevor
to hurry through the slow moving lines of traffic.

There 1s a solution to this entire problem. It is
the construction of more bridges, across the Flint River,
at sadvantageous points in the business district. The most
importent of these would be a bridge spanning the river at
the foot of Harrison Street. Harrison Street is one block
from Saginaw Street in the opposite direction to Boach Street
and, outside of Saginaw Street, carries more traffic than any
other street in the district.s This traffic, al rresent, as
it approaches the river has but one outlet, and that is
Saginaew Street; thus it adds to the traffle burden of the
streot, which is slreedy too heavy.

If a bridge viere bullt escross the river et the
foot of Harrison Street, it would heolp the Beach Street and
Saginew Street bridges, in getting the traffic across the
river. The traffic approaching or leaving the proposed
Harrison Street bridge could do so on Iayne Street which
parsllels Saginaw Street after it crosses the river. Thus a
portion of the traffic could be kept on the side streets until
it reaches a section outside of tze business district where
the traffic would naturelly be lighter.

Wie fecl suro that the construction of such a bridge,
by the City of Flint, would not be a needless expenss but would
be profitaeble because of the improvement in the traffle con-
ditions which would result in faster, more economlcal, and
safer driving conditions for its citizens.




SLILCTION OF TiL GRADE LIND

The seleation of the grade is of much less
importance on a highway bridge carrying independently
propelled vehicles than on 8 railroad bridge, however we
feel that it i1s of sufficlent importence to werrant some
consideration.s The grade adopted for & bridge &and its
approachea not only affects the total cost of the structure,
but often influences more or less, 1its economic layout.
Inasmuch a3 there is a difforence of but four foet in the
elevation of the river banks &t this particular site, we feel
that the slight increase in cost, incurred by making the bridse
at a level grade, will be more than offset by the increase in
&ppearansoc. Therefora we feel that a level grade 1s the most
eppropriate in this case.

Upon investigation of past records we found that
high weter occurred in the spring of 1910 vhen the flood waters
reached an elevatlon of 721 foet gbove mean sea level. This
was @ very unususl oase and hes not been approached since,
thus it would be & needless expense to have 8 grade to talke
care of maximum high water. Imvestigetion of existing
bridges showed that if the elevation of the roadwey is & 714,
which 4a the elevation of the right-hand benk, the bridge
will have &iple eleasrance above the water surface to tale

care of the ususl flood stages.



SZLLCTION OF TYrXZ OF STRUCTURE

After the solectlon of the bridge site the next
item in the sequence of events is the selection of the tyrne
of structure to be erected. There comes to mind three
distinot tyres of construction, namely, steel, reinforced
concrete, and combination steel and reinforced concrete.

We will consider the relative merits of each type of con-
struction before making our selection.

The steel bridge ususlly has a comparatively low
first costs A large part pf it can be fabricated in the
shops, thus eutting down the field work. Ites parts can be
gwung into place by mesns of cranes thus permitting easy
methods of ersction. It iz a comparatively light structure
and thus adaeptable to poor foundation condiitions. It is
usually quite easily changed. EHowever, the steel type of
construction has its drawbacks. It has a high maintenaznce
cost wvhich is quite important es this is an expense that
continues year after year until the structure is torn dowvm.
The one blg argument ageinst the use of the steel bridge in
the city is its sppearance. Ganerslly speaking, the steel
bridge 18 an ugly looking affair and this point should not be
overlooked when choosing & bridge for the city. Many steel
bridges become noisy with sge but this con be rcmedied and
1f it were the only bad feature it would not affect our
decision. Steel 1s quite easily availsble, at the sile 1n
question, so the supply of material should have 1little or no



effect on the tyve of bridgs.

The next type of construction is reinforced concrete,.
One of the good points of & concrete bridge is its eppearance.
It can be made very pleasing to the observer, Some of our
best looking structures are made of reinforced concrete.
Concrete has 8 very low maintenance cost, if properly con-
structed as we will assume it will be. This maintenance is
80 low a3 to be sometimes neglected. The reinforced concrete
bridge is somewhat harder to erect due to the large amount of
form work that is necessary. This is especislly true if the
structuwre in question is a reinforeced concrete arch. The
oconcrete structure needs have better foundation conditlons
than the steel structure because of its greater welght. The
s8oils bearing power in this case is emple so the foundations
will not affect the selection of the type of structwe. It
13 quite generally held that the relnforced concrete arch is
the best sppearing of the concrete bridges, however it is
felt by authorities that for comparatively short spans es is
this csse, the T-beam type of construction is the most
econonical so for the case in question that would prodbably be
the type used. If appearance were very important the con-
struction could be masked by making a false erch and thus
combining appearsnce with economy. The meterials for re-
4nforced concrete construction are also readily avallabdble at
'g¢his site s0 this would have little effect.

The third type of construction or the combined type
combines not only the steel end the concrete but the



advantages of éach. This type usually is called I-beam bridges.
They are constructed simllar to the reinforced concrete Tee-
beam bridges excecpt that the concrete Tee-beams are rerlaced
by steel I-beams. This type is used wherever poscidble by
the lichizan Stete Highway Depcrtment on thelr highwey
bridges. As stated before, it has many of the advaentages

of the stoel and the concrete types of construction. It &9
quite easily erecoted, it has a low maintenance expense, it

i3 a comparatively light construction, and can be made into
a very good looking bdbridge by masking the steel vith concrete
and faking an arch if needs be. It is usually lower in
first cost than the plain reinforced concrete bridge, which
48 a strong point in its favor.

Another point to be considered is, should a deck
span or & through span be used. Quoting, "Sultability of
Bridges", by Waddell, "whenever there is a rcel cholce be-
tween a deck structure and & through structure, the deck
gtructure will always be found the more economical. There
are two ressons for this: first, the plers for the deck
bridge will be lower, shorter, and smaller than those for
the through bridge; and second, there 1s often but by no
means always, a saving elso in the superstructure”s In
the same paper Mr. wWaddell states that & deck structure lends
1480lf to extension much more reedily than does a through
struwcture, which is of importznce. Also it is possidble to
heng such parts as sidewslks on the side of a deck structure

by means of cantilever brackets. In view of what has been




stated and since head room is of small importance, we fecl
that the dock structure is the proper type for the cese in
question.

Upon revieviing the good and bed features of the
three types of comstruction our choice fulls with the stcel
I-beam, maskcd with concrete, as being the most suitable
tyve. It is & deck structure which is as it should be. It
hag low first cost, low maintenance cost, and will kave &
good eppearance. Thus our cholce fells with this type.

The next consideration will be the number of spans.
According to the architects an odd mumber of spansg 1is
preferable from the standpoint of appearance. Two existing
bridges of the type selected, across the Flint River and of
approximately the same total span consist of three spans.
Inasmuch as 132 feef is too long for a single span and in
view of the.existing structures we feel thet three spans of
44 fect each is the appropriate number.

The balustrade chell consist of concrete pilasters
with steel railing between. Ixperiments conducted by the
Michigan Highway Department show that this type of con-
struction is more economicel, retains its appearance longer,

and is, to many, better in appearance than the concrete

balustrade.



DESCRIPTION OF STRUCTURE

Having selected the type of bridge as being the
comblination stoel and concrete I-Beam bridge a&s is used
in the Michigan State Highway Depertment, it is our next
purpose to give & description of the various parts as ers
obtained in the following computations.

The general dimensions which wexre made necessary

by the location, traffic conditions and appearance are:

Totel length - 132°
S»ans - 3 at 44"
Width - 607
Clearance - 10

After usual sample czloulations, to determine the

most economical design, we decided on a superstructure made
up of the following: Thirteen I-Beams, Ce. Be. 301,
30" x 10}", 116 lbs. per foot of length and placed 5 feet
center to center. The slab for this spacing of beans is
mede up of 8 inch thick reinforced concrete and hes a
crovm of 1 inch to &llow for drainege, thus making the
center 9 inches thick. 7Tho sidewalks on each side of the
bridge are 10 fect wide and stend 6 inches above the slab.
The balustrades econsist of conerete pllasters 4 feet high
by 1% feet square, running between which are steel railinga
%5 feet high.

The substructure is mede up of 2 piers and two

abutmonts. The piers are made o2 reinforced concrete, are



27 feet high, and are dosigned to take the meximum live lozad,
a8 well as the loads due to the weight of the superstructure
and the wind and ice. The base of the plers sets on rock
thus making it necessary to have only a 4 foot widthe. The
ends of the plers are bullt semi-circular to afford a
minimum resistance to the flow of water.

The sbutments are also mads up of reinforced
conocretee In their design it was necessary to make them
massive enough to withstand the loads to which they are
subjected and elso massive enough and high enough to
transfer these loads to satisfactory foundation which was
sand in this case. Thus the abutment on the right bank is
23 feet and has & 17 foot base, and the abutment on the left
bank is 18 feet high and has a 12 foot base.
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COST OF STRUCTURR

Uanlt
Item Quantity  Unit Price Anount
Grade AA Concrete
Superstruc ture £24.3 cu. yds. £10.00 § 2,243
Grade AA Conerete
Substructure 739.0 "™ " 15.00 11,085
Reinforcing Steel 58,863.0 1bs. « 04 2,355
Structursl Steel 199,000.0 " «035 6,965
Canent 1,445.0 bbls. 2485 3,251
Railings 264.0 ft. 5.00 1,320
Wie% Excavation 276.0 ou. yds. 2.00 552
Dry Exeavation 870.0 ™ " 1.00 870
Fil1l1 | 3,140.0 yd.miles » 20 628
Cofferdams Lump sum £,000
$31, 369
Plus 10% for Engineering 3,137
Total $34, 506
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