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The Subj:ct of thls theses i{s the Design of a
Reinforced Concrete Arch Highway Bridge .

In making the Design the crossing of South River
Street, Austin Minn., was taken as the hypothetical
location of the bridge and the design made with ref-
erence to the requirements of this location .

Th~se requirements are no more than those for an
ordinary rural hignwéy bridge. while in the city of
Austin it is not in the rovte of travel to and from
the depots and 1s hence not subjected to tne loads
due to heavy freighting. There 1s however a heavy
rural traffic, this road veing one of the main arter-
ies leading into the city.

The rresent bridge on this site 18 a Pratt truss
of one hundred feet clear span. with the exception
of one year this span has always provided an ample
waterway. As the rloocds this year were the highest
on record and resultant from a clovdburst in the n=ar
vicinity it was assumed for this d=2s8ign that this area
for waterway is sufricient. In order to make up for
the reduced head romm resultant from the arch const-
ruction however the span decided upon was aprroximate-

1y one nundeed and twenty one rt in the cl-ar.
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The rice adopted is seventeen and a half feet.

This 18 a ratio of rice to span of about one to sev-
en.

The foundation available i8 favorable for arch
construction and consists of a limestone ledge. The
thicknesc of this ledge was not determined, 1t not
being feasable nor naeccessary for the present pur-
rese to make borings. Assuming it to be nothing but
a thin ledge the allowable pressure acc rding to the
Minnesota State Highway Commissir~ns specifications,
18 twenty five tons per square foot,

Th@ method followed in making the design was
that of Howe, as advanced in his text, Svmetrical Mas-
onry Arcres. Unit loads were first considered, and
with this data the loadlng so arranged as to give the
maximm stresses at the sections considered. These
were three in nunmber- at the spring line, at a roint
between one fourth and one third the span, and at the
crown. These three gections according to Howe are

those higrest stressed.
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SPECIFICATIONS.

Loadings-

Definition- The dead load includes the weight of
the structure , flcor and rilling, using the follow-
ing unit welghts;-

Earth filling - - - - I00 1b. per cu. ft.
Concrete = - - - - - I4% Lb. per cu. ft.

The live load 1is to be one hundred pounds per
square foot surface ~f roadway and sidewnlk,and so
applied to give the maximum resultant stresses, or
a fifteen ton traction engine with axels at ten frt.
centers and six rt. gage, two thirds of the load be-
ing carried on the rear wheels. The load giving the
maximum stresses to be vsed.

Stresses,-

All parts of the structure shall be jproperticned
so that the sum of the maximwm stresses shall not ex-
ceed the following amounts in pounds per square inch.
Stresses induced by a temperature range of &0 degrees

. shall be provided for.

Stesl in shear - - 10,000 1b. per sq. in.
Concrete in shear- - 50 1b per sjvare in.
Steel in tension - - 16,000 1b. per sqg.in.

Steel in tension, temp. incluvded, 20.000 10.
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Concrete in tension - - -0

Maximum allowable stress 1in extreme fibres
of the section, tho stesl will carry all
tension- - = = = = = - ~ 750 1b. prer sq. in.
Concrete in compression- - 600 1lb. per * ¥ |
Witnltemperature inclvded- 750 1b, * ¥ .
Steel in compression, I5 times surroundins
concrete.
Classes of concrete-
The followling ~lasses of concrete shall be used
Arch ring,- I - 2 - 4 - corcrete.
Spandrel wall - - I - 24 - 5 concrete.
Avutments and peirs to spring line 1 - 3 - 6.
Hand rails , including all concrete placed above
spandrels - I - 2 - 3,
Expansion joints- shall be leftin spandrel walls,
handrails ect. and for over thirty foot span must
be five or mor~ in number,
Drainage - Shall be provided for the back of the
arch at each abutment by plire drains.
Spandrel walls- preferably of the gravity type and

free to move on the arch ring.



" CONCRETE~-
Arch Ring - 63, cu yd. I - 2 - 4§ concrete,.

Spandrel walls II5 Cu. yd. I - 2% - 5 Concret.

Abutments,- 739 cu.yd I - 3 - 6 concrete.
Total number yd. concrete 1489,
STFFL -
I554% rt. 4* sq. rods 2973. 1b,
14002 ft. 4 8q. rods II90I. 1b.
15340 ft. I} by I 1/16" 69330. 1b.
448 rt. 3 by 23" I716. 1p,

Total no. lh, steel 85920.

Fill -

834 cu yd. r111 at 8I1.25 - - $1040.
Sidewalk-

177 £t at 40 cents per rt. $ 71
Pavement,-

183 s8q. yds. at 82.25 4185

—

Fstim-ted cost bridge at I3.00 *~ & 19300
Total ’ $ 20826.
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