Dayton, Ohio
June 5-8, 2013

The Historic Eldean Covered Bridge

Presented by Douglas L. Christian, PE, PS

Miami County Engineer, retired - Troy, Ohio, USA - dcsc305@msn.com
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Bridge After Rehabilitation




Eldean Covered Bridge - c1933
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Eldean Covered Bridge -1932
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The Eldean Bridge is one of the best surviving examples of a Long
Truss, patented in 1830 by Col. Stephen H. Long of the United
States Army Topographical Engineers. The Long truss features
diagonal compression members and vertical tension members and is
considered the first scientifically designed bridge truss type because
the forces in the members can be determined mathematically, where
carlier bridge trusses had been designed by empirical method.
Central to Long's patent was the concept of driving wedges into the
connections, which prestressed the structure, ensuring that the
compression and tension members functioned efficiently, Long
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standing. At 218' 10" span, the two span Eldean Bridge is the
second longest bridge in Ohio. -

Long Truss, 1860

The National Covered Bridges Recording Project - Phase I was undertaken during the
summer of 2002 and is part of the Historic American Engincering Record (HAER), a
long-range program to document historically significant engineering and industrial
works in the United States, HAER is administered by the Historic American Buildings
Survey/Historic American Engincering Record (E. Blaine Cliver, Chief), a division of
the National Park Service, U.S. Department of the Interior. The Federal Highway
Administration funded the project. The Miami County Engincering Department
(Doug Christian, Chief) and David Simmons (Ohio Historical Socicty) provided
assistance at the Eldean Bridge.

The field work, measured drawings, historical report, and photography were
completed under the direction of Eric DeLony, Chief of HAER, Christopher Marston,
Project Leader, and Richard O'Connor, HAER Senior Historian, The field team

MA), and Sarah Dangelas (U. of Maryland). Dr. Dario Gaspanni, P.E. (Case Western
Reserve U.), and Dr. Ben Schafer, P.E. (Johns Hopkins U.), served as engineering
consultants. Large-format photography was produced by Jet Lowe.

ELDEAN BRIDGE

(Allen's Mill Bridge)
Spanning the Great Miami River
Troy Vicinity, Ohio

Built in 1860 ncar the site of Henry
Allen's flour mill (est. 1848) and
Eldean Station on the B&O branch
line between Troy and Piqua, the
Eldean Bridge is the second bridge
to span the Great Miami River at this
site. The contractors were John and
William Hamilton, stone cutters and
quarry ownets from the neighboring
town of Piqua. The bridge was .
completed in the fall of 1860 at a

total cost of $4,080.83.
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Structural Concept -

"... A system of counter bracing, by
means of which the truss frames are
rendered stiff and unyielding, and the
bridge kept in uniform action, whether
loaded or unloaded ..."

"The splices should always occur at points as remote as
practical from the points of greatest tension in the springs,
(chords) which are situated at the center of the span, for the
lower strings. They should also be located about midway of
the panel in which they occur."
-Patent, granted to S.H Long,
Bt. Lt. Col. Of the United
States' Topographical
Engineers, March 6, 1830.

U

L Span Chord Splices
2nd Bottom
Chord Break

Abutment Condition

In the original bridge design the ends of
the lower chords were scated on wood
sills, usually only an extra piece or two of
wood, on top of the stone abutments and
picrs. Weather severely affected this part
of the bridge. At the wood stone contact
moisture slowly penetrates the wood. In
1936 several important modifications were
made to the bridge to insure it's continual
structural integrity, including inserting steel
between these connections and replacing
decayed wood.

Dicxinson, 2002
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OUT - OUT ROOF = 230°-10
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GG EMD VERTIMS = 12 PANSLS AT 5'-0 = 108'—0
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GENERAL DESCRIPTION OF WORK

Majar ports of the project ore asumeroted below. This sl is inlended for genernl orientation,
and does not Nist everything required by these plans and specifications.

1. Install temparary shering and brocing ond jock ewch spon shghtly lo remove present soq.

&

2. Reploce deterioroted Gimbars In lower chord, ramaving siesl reinforcements [two locations).
3. At all four comers of bridge, reploce ends of lower chord timbers ond lower ends of @
- verticals, ramowing pressnt stasl rocs & hardwore and side chennels thers.  Haplace lowar L
ends of diogonals ot several of these corners. N N
-] o
2 4. Vertical Himbars at thess lacations have foiled. Reploce both verlical timbers ot thess o
3 ponel points with naw cnas, remeving the present steel rods. (10 Jocations =20 Uimbers) =
=
i|E 5. Vertical timbers ot these localions hove folled. Howaver they will not be replaced.
& Instead, reploce lhe lwo present stesl rods with o single naw one. (5 locolions) @ |
. ]
19 _u §-§ TRUSSES E 5. Replocs dateriorated lower ends of verlicd Umber(s) and/or diagonel timber{s). —_—
g
p 7. Repoir crocks & lacolized distrass in lower chord limbers. (locolions par shests B & ) EAST ELEVATION
L 5 SCALE 174" = 1'—0
o 8. - Replnce missing upper chord timber near SE corner of bridge.
9,

o

J.A.Barker Engineering, Inc.
4E0 L
P B12-A12-8032  EOOMINGTON, M 7408
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Feploce missng upper etarel broce: EXISTING AND PROPOSED STRUCTURE

10. Reploce floorbsam and adjocent lower loteral brocing timbers. Reinforce ends of

i r later cing timbers.
WEST ELEVATION st dther [oger Jotaral bracing PROPOSFD WORK: REHAGILITATION OF THE ELDEAN COVERED DRIDGE WHLE
SCALE 1/4" = 1'=0 11. Rebuild east and west portals and repair holes in rest of siding. Provide small awnings . Frei %‘%%‘%E“&mg‘%;ﬁ m:.sw
obove the windows MEMNBERS; AND MISCELLANFOUS REFY
12. Ramave sxisting raaf and install new roof. TYPE: LONG TRUSS, BULT IN 1360
13. Reploce bodly dameged floor beords. The engineer sholl be responsibla faor determining which SPAN: 2 SPAMS AT 108°-0+ EACH

floor board are badly damoged.
ROADWAY:  17'=3" FACE-FACE BRIDCE RAIL

14, Agply fire relordont treotment to bridge superstructure.

15. Rapaint ohutments and pier, & replocs iop of nose af pier.

GENERAL FPLAN
ELDEAN COVERED ERIDGE REHABILITATION
MIAMI COUNTY, OHIO
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James Barker’s General Plan for Bridge Rehabilitation




PR
u _@:, 3 ¥

# M

Iitation

O
©
C
)
Y |
(VI
O
o)
-




S

epair During Winter




- X LR L AU X

5.9

I
o
2

-

S

L]

)

C

-

S

ay
™
| '©

Q

O

-
-

o

o NG4S PR NGN
A SX

)
o
i

-




‘1\“\-'::11-. .......... =

N Metal Rof







Interior After Rehabilitation
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™ Sheared Verticals @ Southeast Corner of Bridge
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Interior & Exterior Lighting
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Existing Eldean Covered Bridge




