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p— Study Scope

Objective
» Develop a simple analytical model
« Approximately predicts behavior
 Assistin load rating calculations
* Include as built characteristics — eccentric connections, splice joints, material properties, etc.

Finite Element Analysis
» Development of 2-D and 3-D finite element models for each bridge

Selected Bridges
& Vermont
and Queen-Post Truss Bridges

Recommendation

» From comparison of displacement and strain values of field and analytical — recommend
appropriate modeling approach
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Bridge Descriptions

i
cke Cox Bridge

Lafayette (2

Zacke Cox Covered Bridge
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L Views of the Zacke Cox Bridge

East AbQutment

Elevation View

BRIDGE" """
IOWA STATE — : —
UNIVERSITY Civil and Construction Engineering

Iowa State University




Views of the
Top Diagonal Bracing Zacke Cox Bridge — Cont.

North
South Truss

Truss

Concentric
Arches

Chord

Cross Sectional View

Plan View

12 Glulam Stringers Timber Runners—

55" 4" From Out to Out Bridge Floor
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Bridge Descriptions

i

» Bottom Chord Splice Joints

 Single headed hook fishplate and iron shoe splice joint (Marston (2006))
 Total of 4 splice joints — 2 within each truss element

_ Structural Base length Height Length
Centerline of Bolts Member (in) (in)

* Field Measured Timber Dimensions 2500 G

Floor Beam

Verticals

Diagonals
Arch
Top Chord
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#¥Mll  Bridge Schematics — Strain Gage Locations

South Truss

Strain sensor locations Strain sensor details
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@an Strain Gage Locations — Near the bottom
Splice

Top View [

Bottom View
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T Finite Element Analysis

ANSYS - Software

« Boundary Conditions
e Truss
e Arch

* Truck Loading
*  Small Truck




Different modeling

2-D model Ignoring joint eccentricities 2-D model considering joint eccentricities

2-D model Including joint eccentricities 2-D model Including joint eccentricities
splice joints and the as built top chord and splice joints
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Results
i

Small Truck

 Deflection in the Vicinity of the Splice Joint
 Analytical deflected shapes
 Discontinuous member - top (tension) and bottom (compression)
 Continuous member — top (compression) and bottom (tension)

» Deflection and Deformation
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L Analysis using STAAD Software




i Measured and Calculated Deflection

- = Measured Displacement N-Truss
— = Measured Displacement S-Truss

Analytical Displacement

= « Average Measured Displacement N & S Trusses

Displacement (in.)

Front Axel 44.75 kN
Front Axel 68.7 kN

Distance 3.07 m
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Deformed Shape

Splice joint 2
/
Concave | 4'_\5_pli£jgint 1
Y

Downward
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L L Strain Comparison
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#¥N  Strain Comparison —Cont. : yo=
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i Strain Comparison —Cont.
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an Source of Discrepancies

Data Collection Method
Modeling

Member Conditions
Material Properties
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i Source of Discrepancies — Cont.

Load Distribution

Geometric Irregularities

1. Out of plan
2. Sag of the bottom Chord
3. Connections
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Summary & Conclusions

2-D and 3-D Analysis
ANSYS & STAAD
Analytical Vs. Field Test Results

Factors affecting Analysis Accuracy
« Splice Joints
Member Conditions
* Joint Eccentricities
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