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Plate thicknesses used are
3/8 inches or Y2 inches
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Stable Shape During Casting Deck
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seven years of research
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Part of the research included fatigue test
by subjecting the test specimen
to more than 7.5 million cycles of loading
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Nebraska Montana Michigan

Massachusetts

| Pennsylvania (7)
/ 217-2018
Contractor
selected based
on economy
over other

alternatives

States with Folded Steel Plate Girder Bridge system in service
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The shipping width of completed module were
10°-2". Including 11" headed rebar

Units shipped to job site on October 2011
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Girder Delivery



Deck Placement



Completed Deck Placement



Loading Deck Units



Placing Deck Units



Placing Deck Units
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Prototype Structure



Welded Splice Specimen



Specimen Weld

Actual Specimen Utilized CJP all
around

Hold Alignment as Detailed at Bottom Flange
- Complete Joint Penetration Weld

Partial Joint Penetration allowed at Upper Flange
- Deck can assist compression transfer
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Equation for S-N Curve — An }l)oint on S-N curve
i

correspond to failure
1
( 21
AF) =| = (6.6.1.2.5-2)
! N
in which:

N =(365)(75)n( ADTT) (6.6.1.2.5-3)

8L
where:

A constant taken from Table 6.6.1.2.5-1 (ksi?)

n = number of stress range cycles per truck
passage taken from Table 6.6.1.2.5-2

(ADTT)s;i= single-lane ADTT as specified 1In
Article 3.6.1.4

(AF)mr =  constant-amplitude fatigue threshold taken
from Table 6.6.1.2.5-3 (ksi)

52



A typical bridge will be subjected to millions of cycles of truck
loading. As an example using following equation the number of
times that trucks would pass over a bridge during its 75 years
design life would be 219,000,000.

N=365x75xnxrx20,000
N=365x75x2x0.2x20000 = 219,000,000



However applying 219,000,000 would take a very long time.

To shorten the cyclic test period and at the same time simulate
the effect of truck traffic over 75 years of design life, the

following relationship can be used. Derivation of this equation
will be shown in next slide.

M1 (N2\"°
M2 \N1



Relationship that can be used to shorten the testing time.

Where:
M1= Moment Produced by Design Truck

N1= Number of Fatigue Cycles Induced Over the Period of Design life of Bridge
N2= Number of Cycles to be Induced in Lab i.e. 5 Million in this study

M2= The Bending Moment Required to be Produced in Specimen to Simulate AASHTO Design Truck
for N2 Number of Cycles.

M1 (N2\"°
M2 \N1



Using the relationship develop in the previous slide, we applied
5,000,000 cycles and able to simulate the effect of 75 years of

heavy truck traffic.

This was achieved by applying higher loads at lower number of
cycles, vs, 219,000,000 cycles at much less load

5,000,000 cycles at about 10 ksi tensile
stress in bottom flange

And

219,000,000 cycles at about 2.5 ksi
tensile stress in bottom flange

Are on same S-N curve
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THE EXPERIMENT

Cyclic test started on September 12t", 2019 Continuous 1.4 Hz.
Cyclic Test ended - October 21, 2019

Total applied cycle 5 Million Cycles



INSTRUMENTATION LAYOUT-STRAIN GAUGES
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INSTRUMENTATION LAYOUT- POTENTIOMETERS
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Typical Cyclic Test Result

* Table Shows Range of Strains Against Range of

Force Applied Along The Course of Experiment.
The Results Corresponds to Sensor MLBF1

Which is Also Shown with a Figure Alongside.

o
o
o

w
(%2
o

w
o
o

250

200

Micro Strain)

=
[
o

100

Strain

50

0.00

0.50

STRAIN RESULTS MLBF1

1.00 1.50 2.00

2.50

3.00 3.50

No. of Cycles (Million)

MAX Strain Recorded

MIN Strain Recorded

4.00

4.50

5.00

60



THE RESULTS- SRAIN ACROSS SECTION

Strain Distributionm Along X-Section

-200 -100 0 100 200 300 400

Strain (Micro Strain)

—@—1.05 MILLION CYCLES —@—1.90 MILLION CYCLES —@=—3.15 MILLION CYCLES 4.10 MILLION CYCLES ® 5 MILLION CYCLES —@—PREDICTED STRAIN FROM CALCULATIONS
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Summary

The full penetration weld used to connect two FPG segment
and result in longer length was able to resist 5,000,000 cycles
of high applied load, simulating 75 years, passage of heavy
truck traffic, without sustaining any damages.

Therefore the recommendation is to use full penetration weld
to connect two segments for achieving longer FPG lengths. This
detail is category C detail if weld reinforcement is not removed
and Category B if weld reinforcement is removed.



Making longer folded plate system using shorter segments
allows more fabricators to be able to fabricate the girders

However, there are many fabricators that

There is not many 60 ft long press breaks have 40 ft long press breaks .
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Thickness

0.5
0.5
0.5
0.5
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0.5
0.5
0.5
0.5
0.5

Yield

50
50
50
50
50

70
70
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70
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Pos Str
0.86
0.79
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0.73
0.67

Service
1.17
1.08
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0.84

Fatigue
0.81
0.76
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I
Q2

1.15
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Span
105
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Thickness

0.75
0.75
0.75
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0.75
0.75
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0.75

Yield

50
50
50
50

70
70
70
70

Pos Str  Service Fatigue Defl

0.85 1.11 0.7 1.13
0.74 0.96 0.63 0.93
0.65 0.79 0.7 1.13
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Cross Section for Longer Span Lengths

Plate (Flat) Width = 119”

Height about 32 inches

For 80 ft span
Span/depth = 30
Maximum Span (Feet) For 90 ft span
70 KSI
For 105 ft span
1/2” 80 90
/ Span/depth = 40

3/4” 95 105 .
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Future Plans
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Many Foldad Steel Plate Girder Bridge Systerns are in service with excellent
performances and naving rnaximum length of less than 60 7L,
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aazizina@fiu.edu
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