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October 2001 Truck Axle
Orientations

1 \West Interior Lane Pass

1Wheel Load Aligned Over 18t
Interior Girder (Girder 2)

1All Speeds Performed (Static,
25 mph, 40 mph)

Girder Number
1 2 3 4 5 6 7 8




October 2001 Truck Axle
Orientations

1 East Interior Lane Pass

1Wheel Load Aligned Over 1%t
Interior Girder (Girder 7)

1All Speeds Performed (Static,
25 mph, 40 mph)

i

Girder Number
1 2 3 4 5 6 7 8




October 2001 Truck Axle
Orientations

1 Center Lane Pass

1\WWheel Load Aligned
Symmetrically over center of
bridge

1All Speeds Performed (static,
25 mph, 40 mph)

Girder Number

1 2 3 4 I 5 6 7 8




October 2001 Truck Axle

Orientations
1 Multiple Lane Pass

1\Wheel Load Aligned Over
Exterior Girders (Girder 1 & 8)

10nly Static Speed
Performed (Safety)

Girder Number
1 2 3 4 5 6 7 8




Field Test Breakdown

1 October 2001

14 Axle Orientations

15 Repetitions per Orientation per Speed
m 0, 25, & 40 mph for West int., East int., and Center
= 0 mph for Multiple

150 Total Passes

1 June 2002

16 Axle Orientations — (Single Lane Exterior East and West
Included)

15 Repetitions per Orientation per Speed

m 0, 15, 25, & 40 mph for West int., East int., and
Center

= 0 mph for Multiple, East ext., and West ext.
E O mph for Diaphragm Removal for East Ext. and East
Int.

185 Total Passes



Experimental Results




Primary Objectives

11) Wheel Load Distribution Factor
11l) Dynamic Load Allowance

1l1l) Maximum Deflections
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modulus used

S

f DefleCiibneandeStr afTibaloNsisitg
Included TN=STEEE

GDF-
2R

Where R, is the response of the ith
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Max A @ Girder 4 = 0.249 in. —Girder 1
— Girder 2

Girder 3
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—Girder 5
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Sample Data Based on Series of 5 Passes at

Each Speed
October 2001 Center Lane Pass (Deflection Data)
Static Data 25 mph Data 40 mph Data
Avg MAX MIN Avg. Avg MAX MIN Avg. Avg MAX MIN Avg.
Girder Defl. GDF GDF GDF Defl. GDF GDF GDF Defl. GDF GDF GDF
# (in.) (in.) (in.)
Gl 0.019 0.027 0.018 0.021 0.028 0.038 0.020 0.031 0.028 0.040 0.026 0.032
G2 0.084 | 0.102 | 0.089 |/0.092 |} 0.093 | 0.119 | 0.083 | 0.104 | 0.095 | 0.116 | 0.101 | 0.106
G3 0.162 | 0.188 | 0.174 |/ 0.179 ||0.167 | 0.204 | 0.161 | 0.186 | 0.165 | 0.195 | 0.179 | 0.186
o Loz D Loz D Aoz
G4< 0.211 » 0.233 | 0.230\.0,232_140.203 | 0.231 | 0.218\_0.225_+/0.197 | 0.225 | 0.220\1_0.222 -
G5 0.179 | 0.198 | 0.192 | 0.197 | 0.170 | 0.197 | 0.183 | 0.189 | 0.166 | 0.190 | 0.182 | 0.187
G6 0.147 | 0.166 | 0.152 || 0.161 |}0.138 | 0.177 | 0.135 | 0.152 | 0.135 | 0.158 | 0.141 | 0.152
G7 0.077 0.087 0.077 0.084 0.073 0.099 0.067 0.080 0.072 0.088 0.075 0.081
G8 0.031 | 0.036 | 0.030 | G034 /] 0.030 | 0.045 | 0.023 | 0.033 | 0.029 | 0.038 | 0.029 | 0.033
= 1.00 z= 1.00 = 1.00



October 2001 Deflection Results
(based on average of 5 truck passes)

October 2001 Deflection Data
Girder Distribution Factor vs. Truck Orientation
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3.5 ft)

Denominator (For S

October 2001 Strain Results
(Based on Average of 5 Truck Passes)

October 2001 Strain Data
Girder Distribution Factor vs. Truck Orientation
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June 2002 Deflection Results

(Based on Average of 5 Truck Passes)

June 2002 Deflection Data
Girder Distribution Factor vs. Truck Orientation
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June 2002 Strain Results
(Based on Average of 5 Truck Passes)

June 2002 Strain Data

Girder Distribution Factor vs. Truck Orientation

O Static Passes
O 15 mph passes —
025 mph passes
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Girder Distribution Factor (1 x S/D)

Wheel Load Distribution
Comparison to AASHTO code

Proposed S/5.0 for Timber

S/6.8 / Glulam Deck Supported by
Strongwell 36 in. DWB

S/5.4

S/4.5
S/4.0

n I 8/3'5

AASHTO AASHTO LRFD Multiple Lane AASHTO  AASHTOLRFD AASHTO Lever
Standard Single Field Standard Multiple Rule
Single Multiple

Field



Calculation of
Dynamic Load Allowance

i Rdyn
R stat

| M 1

Where R;,, = Maximum Dynamic Response of Bridge (strain or deflection)
R., = Maximum Static Response of Bridge (strain or deflection)

IM = Dynamic Load Allowance



—— Static Run
—— Dynamic Run
IM = gdynamic_l
(c;static
5 10 15 20 25 30
-50
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Dynamic Load Allowance Summary

Strain Data
Truck Axle Oct. 2001 strain data June 2002 strain data
Orientation | Speed | No. of Max Avg ||Girder Max Girder
(mph) | passes IM IM Location IM Location
Center 15 5 1 § 1 - 0.083 | 0.068|| -----
25 5 0.117 ||-0.005 5 0.080 5
40 5 -0.034 || -0.076 5 0.357 5
East Interior 15 5 1P 1l - 0.098 | 0.078|| ----
25 5 0.138 |{||0.10 6 0.041 6
40 5 0.067 || 0.043 6 0.071 6
West Interior 15 5 1P 1l - 0.066 | 0.039|| ----
25 5 0.135 || 0.072 3 0.097 3
40 5 0.018 ||-0.026 3 0.316 3
MAX 0.101 MAX 0.294
**Note: test not performed




Dynamic Load Allowance Summary
Deflection Data

Truck Axle Oct. 2001 _defl. data June 2002 defl. data
Orientation | Speed | No. of Max Avg ||Girder Max Avg ||Girder
(mph) | passes M M Location M M Location
Center 15 > ! 1 1 ---- 0.017 |-0.005(] -----
25 5 0.003 |-0.040 5 0.071 | 0.054 5
40 5 -0.038 |-0.066 5 0.271 | 0.216 5
East Interior 15 S D P | 0.065 | 0.046|] ----
25 5 0.089 []0.065 6 0.032 | 0.026 6
40 5 0.044 | 0.006 6 0.128 | 0.057 6
West Interior 15 5 |1 I - 0.030 | 0.023 |} -----
25 5 0.093 | 0.060 3 0.082 | 0.074 3
40 5 0.038 | 0.015 3 0.304 ||0.284 3
MAX 0.065 MAX 0.284
*Note: test not performed




Dynamic Load Allowance

omwoAm;oer);yé SH
(fleld based on deflecti
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Bridge
FRP beams

. 1 =0.3C IM =0.28
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AASHTO LRFD AASHTO Standard June 2002 test October 2001 test




Dynamic Load Allc wance
Comparison to AASHTO specs
[lield based on strain data)

-

IM =0.10

AASHTO LRFD AASHTO Standard June 2002 test October 2001 test
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Deflection Comparison to
AASHTO Code

L/500
L/800 E-t
L/1500 - __:__
i
AASHTO Std. & LRFD- June 2002 Feld Test ~ October 2001 Feld | AASHTO Standard - AASHTO LRFD -

timber deck on steel

Test

Timber Bridge

Timber Bridge



Deflection Discrepancy with
L/800

1Reserve Stiffness from secondary
bridge elements

1Partial Composite Action
IRestraint forces from Bearings
IGuard Rails



Deflections

1 Determined From Average of Five Truck
Passes

1 October 2001- 0.261 in. (L/1800)

1Location of Girder One
1 Multiple Lane Pass

1 June 2002 — 0.309 in. (L/1500)

1Location of Girder Eight
1East Exterior Pass



Secondary Objectives

1 Effect of Diaphragm Removal
i1 Torsion and Axial Effects
1 Response to Symmetry
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Up to 12%
East Interior Pass-Strain Data
Girder Distribution Factor /
. -

= w/ diaphragms o
B w/o diaphragms

fo di -~ TN\

Girder Dist

Gl G2 G3 4 G5 G6 G7 G8
Girder Number



Effect of [Dlaphagims
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Strain(us)
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Torsion and Axial Effects

West Exterior Static Run 2
Girder 1 Torsional Strain vs. Time

| Max ¢ @ T1BFS =209 pe
Neutral Axis shift of

..................................................................................

1 inch above C.G.

Min € @ T1TFS =-183 pe

Time(sec.)
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Axial Gages
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Interior lane passes — 1 in.
shift above C.G. of FRP beam

*Exterior lane passes — 2 in.
shift above C.G. of FRP beam

East Exterior Static Run 2
Axial Strain vs. Time
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SUPErPosItion; & SYymimetn,
[RESPONSE

*Superimposed single lane exterior
runs and compared with multiple lane
runs

0o difference of Girder Distribution
Factor and Deflection < 6%



Conclusion
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Conclusiens (cont'd)

1 Maximum Detlection wasrdetermined oM e
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Conclusiens (cont'd)
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Recommendations
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