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Introduction	
  
The Advanced Structures and Composites Center at the University of Maine (UMaine) 
performed live load testing and rating factor analysis for two bridges in Batchelders 
Grant, Maine. The bridge load rating performed by consultants to the Maine Department 
of Transportation (DOT) indicated that the girders are not sufficient for carrying the legal 
loads for these bridges.  Each bridge is built with four rolled steel girders (W36x170) 
with a variable depth concrete deck.  Live load testing was conducted on October 17 and 
18, 2013 in collaboration with Maine DOT personnel to evaluate the performance of the 
girder with potential gains expected due to unintended composite action.    

Test	
  Setup	
  
Each girder was instrumented with strain gages at its nominal mid-span with offsets away 
from diaphragms.  Three of the four girders were also instrumented at the approximate 
quarter points of the bridge. One interior girder was also instrumented near the abutment 
to investigate end fixity.   The Bridge Diagnostics Incorporated (BDI) Wireless Structural 
Testing System (STS WiFi) (Equipment number AEWC 1069) was used to instrument 
and collect the load position and strain data.  A typical cross section can be seen in Figure 
1 and Figure 2 where three gages are mounted on the bottom, near mid-height and near 
the top of the steel member. Detailed locations can be seen in Figure 3 and Figure 4. The 
skew on bridge 5507 was not measured and is not shown in Figure 4.   
Bridge 5507 also has a flat concrete slab approach span that was instrumented but no 
analysis was completed for this report.  Two gages were placed at mid-span on the 
underside of the slab and parallel to traffic as shown in Figure 5.   
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Figure 1 - Typical cross section with 3 strain gages and nodes. 
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Figure 2 - Cross-section view of interior girder. 
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Figure 3 - Instrumentation plan view for Bridge No. 5506. 
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Figure 4 - Instrumentation plan view for Bridge No. 5507.

68’-0” 
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Figure 5 - One of two gages with extension on approach slab. 

Test	
  Vehicles	
  
Two loaded tandem rear axle dump trucks provided by the DOT were used as test 
vehicles.  Their total weights as measured by DOT scales and personnel were 57,600 lbs. 
(Truck 01-248) and 55,050 lbs. (Truck 01-853).  The wheel line and axle spacings were 
measured on site for truck 01-248.  Truck 01-248 was outfitted with the BDI Autoclicker 
to measure load position.  The wheel circumference was also measured for this truck to 
be 10.90ft.   

 
Figure 6 - Axle weights and spacings for Truck 01-248. 
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Testing	
  
Seven tests were conducted at each bridge with either one or two test vehicles.  Tests one, 
two and three were conducted with one truck in three different lane positions across each 
bridge.  Test four used both trucks side-by-side traveling across the bridge as seen in 
Figure 11.  During tests five, six and seven the trucks were in series and chained together 
as seen in Figure 12.  At bridge 5507 the trucks traveled southerly during the test across 
the main span then concrete slab approach span.  The trucks traveled northerly on bridge 
5506 during the test.  

Truck 01-248 was used for all single truck tests and was outfitted with the AutoClicker.  
This truck was also in the lead for tests 5, 6, and 7.  During test 4 truck 01-248 was on the 
left when facing in the direction of travel. Figure 7, Figure 8 and Figure 9 show the wheel 
line alignment for each of the first 3 tests for a single truck as well as for tests 5, 6, and 7 
with two trucks in series.  Figure 10 shows the load lines for test 4.          

 
Figure 7 - Test 1 load configuration.  

 

 
Figure 8 - Test 2 load configuration. 
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Figure 9 - Test 3 load configuration. 

 

 
Figure 10 - Cross section with wheel line locations during Test 4. 
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Figure 11 - Trucks side by side for Test 4. 

 

 
Figure 12 - Trucks chained together for Tests 5, 6, and 7. 

Results	
  
Peak strain values and graphs are presented here for Test 4 where data was used for the 
load rating analysis.  Additional tables and graphs for all tests are included in Appendix 
A and Appendix C.  Strains for mid-height and top flange in calculations may be 
negligibly different than those in Table 1 and Table 2.  The values for those gages 
corresponding to the peak tensile strain were used in the calculations, though overall peak 
strains are reported in Table 1 and Table 2. 
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Table 1- Peak Strain (microstrain) Values for Test 4 (Bridge 5506) 

 B3067 B3057 B3056 B3060 B3070 B3072 B3076 B3061 
Max 0.29 5.09 1.60 2.83 50.13 115.08 38.66 1.10 
Min -24.52 -19.83 -8.84 -6.17 0.00 0.02 -0.07 -32.74 

 B3069 B3066 B3055 B3811 B3062 B3063 B3068 B3071 
Max 15.07 78.42 21.87 0.32 116.27 0.07 59.24 120.25 
Min -0.07 -0.04 0.01 -40.32 -0.16 -14.90 -0.21 -0.06 

 B3065 B3059 B3810 B3058 B3064 B3075 B3074 B3073 
Max 74.54 74.26 6.40 0.01 1.30 101.27 35.34 0.01 
Min -0.02 -0.17 -9.22 -54.19 -26.15 -0.17 -0.06 -36.68 

 
    

Table 2- Peak Strain (microstrain) Values for Test 4 (Bridge 5507) 

 B3811 B3070 B3068 B3066 B3058 B3059 B3069 B3064 
Max -0.01 119.46 46.35 0.10 80.63 82.14 24.84 -0.05 
Min -21.48 -0.14 -0.30 -14.57 -0.50 -0.39 -0.62 -41.01 

 B3063 B3810 B3074 B3061 B3062 B3071 B3057 B3056 
Max 0.20 108.68 46.81 1.85 124.70 132.55 62.12 0.41 
Min -42.36 -0.31 -0.38 -8.76 -0.08 -0.15 -0.08 -4.55 

 B3072 B3073 B3075 B3076 B3055 B3067 B3060 B3065 
Max 167.89 161.02 45.11 9.31 45.34 119.71 47.07 0.13 
Min -32.53 -46.33 -3.84 -39.32 -1.07 -0.22 -2.38 -26.87 
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Figure 13 - Selected plots for bridge 5506 Test 4 with peak strain. 

 
 

 
Figure 14 - Selected plots for bridge 5507 Test 4 with peak strains. 
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Analysis	
  of	
  Strain	
  Data	
  
Calculations in Appendix B for the critical load case with two trucks on each structure 
compare expected and measured response of an interior girder in flexure for each 
structure. Salient results are summarized individually for each structure below, since 
observed response for the two structures was different. The analysis focused on flexure of 
interior girders, which gave the smallest rating HL-93 operating rating factor for both 
structures. 

Bridge	
  5506	
  

The maximum measured flexural strain in the critical interior girder on Bridge No. 5506 
was 116.3 µε. The measured strains indicated partial composite action in all girders, with 
top flange negative strains as large as 34.3 µε. Further, observations made during the test 
showed that the deck was originally cast on top of the girder top flange, and that there are 
regions where there are significant gaps between the deck and the girders. The maximum 
computed strain was 199 µε for the same loading. This computed strain reflects the 
partial composite action observed in the field test as recommended by the AASHTO 
Manual for Bridge Evaluation and the NCHRP Research Results Digest No. 234. Given 
that the test trucks produced a load effect between 40% and 70% of the target HL-93 
tandem plus lane (i.e. 0.4 < T/W < 0.7 where T is the test vehicle load effect and W is the 
rating vehicle load effect), the AASHTO Manual for Bridge Evaluation suggests an 
increase in rating factor computed as below. 

57.18.01
3.116

199111 =⎟
⎠

⎞
⎜
⎝

⎛ −+=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−+= b

t

c KK
ε
ε  

The K of 1.57 reflects sources of structural capacity other than composite action such as 
less-conservative load distribution than predicted by AASHTO, contributions from the 
integral curbs, etc. Applying this value of K to the HL-93 operating level rating factor of 
0.56 reported for an interior girder in the 2012 rating report issued by the Louis Berger 
Group brings the minimum rating factor up to 0.88. While still less than one, this 
represents a significant improvement in calculated capacity. 

Bridge	
  5507	
  

As with Bridge No. 5506, measured strains in Bridge No. 5507 were significantly less 
than those predicted using the AASHTO Manual for Bridge Evaluation. However, unlike 
Bridge No. 5506, strain data for all girders in Bridge No. 5507 indicated full composite 
action, and the neutral axis location inferred from measured strains agreed very well with 
the computed neutral axis location in all girders. In addition, field observation showed the 
girders to be partially encased in the deck, which extends to the bottom of the top flange 
of each girder. One other observation inferred from strains measured near a support is 
that the girders exhibited partial rotational fixity at this support. While this partial fixity 
tends to reduce the maximum positive moment and peak girder strain, it cannot be relied 
upon at higher loads. Therefore, measured mid-span strains were increased by 26.8 µε 
based on strains measured near the support to remove the effect of partial rotational fixity 
as detailed in the calculations in Appendix B. 
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Given that 0.4 < T/W < 0.7, and increasing measured strains to remove the effect of 
partial fixity, the rating factor modifier K can be computed as below per the AASHTO 
Manual for Bridge Evaluation: 

29.18.01
8.26125

206111 =⎟
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The AASHTO Manual for Bridge Evaluation recommends that composite action be 
extrapolated to 1.33W if composite action is to be relied upon in strength calculations. 
Based on our analysis of shear flow at the interface between the girder top flange and 
concrete deck, we do not believe that composite action can be relied upon at 1.33W. 
However, given that the flange is partially embedded in the slab and the compression 
flange is fully laterally braced at all load levels, the relatively stocky rolled girder will be 
able to develop its full plastic moment capacity Mp. Based on our review of the Louis 
Berger Group load rating calculations, the RF of 0.70 for interior girder moment is 
consistent with the section developing only its yield moment My. If the section develops 
Mp, the rating factor increases to 0.92. It is justifiable to increase this rating factor of 0.92 
by 1.29, giving an HL-93 operating factor of 1.18 for interior girder flexure. 

Conclusions	
  
The strain measurements were consistent, and the results appear reliable. Measured 
strains clearly indicated partial composite action between the girder and slab for Bridge 
No. 5506 and full composite action for Bridge No. 5507. 
Given that partial composite action was observed in Bridge No. 5506 and the flange is 
not partially embedded, the interior girder HL-93 operating rating factor for flexure can 
only be increased from 0.56 to 0.88 based on measured strains. However, the interior 
girder moment rating factor for Bridge No. 5507 can be increased to 0.92 based on 
analysis alone if the MaineDOT agrees that the girder will be able to develop its non-
composite plastic moment capacity given its partial embedment in the slab. The measured 
strains indicate that other sources of structural stiffness and capacity may justify a further 
increase in HL-93 operating rating factor to 1.18 for interior girder flexure in Bridge No. 
5507. 
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Appendix	
  A	
  –	
  Summary	
  Tables	
  of	
  Peak	
  Strains	
  for	
  all	
  Tests	
  
Table 3 – Peak Strains for Test 1 Bridge 5507 (microstrain) 

 
Table 4 - Peak Strains for Test 2 Bridge 5507 (microstrain) 

Gage Numbers 3811 3070 3068 3066 3058 3059 3069 3064 
Max Strain 0.03 54.94 20.56 0.49 48.87 45.66 13.56 -0.02 
Minimum Strain -18.00 -0.04 -0.04 -5.62 -0.31 -0.42 -0.40 -23.07 
Gage Numbers 3063 3810 3074 3061 3062 3071 3057 3056 
Max Strain 0.14 43.08 18.74 0.07 72.36 55.86 26.14 0.53 
Minimum Strain -29.15 -0.38 -0.08 -3.03 -0.10 -0.01 -0.04 -2.34 
Gage Numbers 3072 3073 3075 3076 3055 3067 3060 3065 
Max Strain 14.93 13.47 30.68 4.77 26.04 65.96 26.89 0.59 
Minimum Strain -1.27 -2.16 -2.08 -24.17 -1.46 -0.04 -0.17 -16.24 
 

Table 5 - Peak Strains for Test 3 Bridge 5507 (microstrain) 

Gage Numbers 3811 3070 3068 3066 3058 3059 3069 3064 
Max Strain 0.07 93.90 36.66 0.13 54.86 33.88 10.76 0.11 
Minimum Strain -16.38 -0.20 -0.14 -12.02 -0.60 -0.18 -0.27 -14.58 
Gage Numbers 3063 3810 3074 3061 3062 3071 3057 3056 
Max Strain 0.18 16.14 6.37 0.08 77.97 23.73 11.14 0.07 
Minimum Strain -29.76 -0.79 -1.21 -1.35 -0.21 -0.56 -1.08 -0.90 
Gage Numbers 3072 3073 3075 3076 3055 3067 3060 3065 
Max Strain 14.36 6.64 20.16 1.29 28.48 45.39 19.80 0.17 
Minimum Strain -2.05 -2.54 0.03 -19.17 -2.01 -0.68 -0.05 -5.20 
 
  

Gage Numbers 3811 3070 3068 3066 3058 3059 3069 3064 
Max Strain 0.20 24.00 12.15 6.34 24.98 45.64 12.05 -3.27 
Minimum Strain -5.63 1.53 3.65 3.91 -2.58 -1.57 -1.77 -30.80 
Gage Numbers 3063 3810 3074 3061 3062 3071 3057 3056 
Max Strain -1.84 84.54 41.32 2.41 57.05 100.20 47.92 -3.45 
Minimum Strain -18.77 0.40 4.99 -6.27 6.60 0.33 1.90 -11.34 
Gage Numbers 3072 3073 3075 3076 3055 3067 3060 3065 
Max Strain 8.32 15.82 28.67 4.71 21.45 72.14 37.82 -2.06 
Minimum Strain -1.61 -2.48 -0.78 -26.95 2.28 -4.05 6.21 -19.68 
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Table 6 - Peak Strains for Test 5 Bridge 5507 (microstrain) 

Gage Numbers 3811 3070 3068 3066 3058 3059 3069 3064 
Max Strain 0.18 31.27 11.82 0.76 32.76 60.54 15.42 0.53 
Minimum Strain -5.57 -1.53 -0.62 -2.93 -0.54 -0.38 -0.22 -34.80 
Gage Numbers 3063 3810 3074 3061 3062 3071 3057 3056 
Max Strain 0.14 117.94 48.65 -0.03 66.27 123.46 57.30 0.02 
Minimum Strain -20.16 -0.35 -0.61 -12.13 -0.26 -0.25 -0.07 -5.77 
Gage Numbers 3072 3073 3075 3076 3055 3067 3060 3065 
Max Strain 6.95 14.30 43.70 3.86 24.88 93.16 36.18 -0.04 
Minimum Strain -2.79 -4.73 -1.04 -33.67 -0.18 -0.03 -1.43 -18.82 
 

Table 7 - Peak Strains for Test 6 Bridge 5507 (microstrain) 

Gage Numbers 3811 3070 3068 3066 3058 3059 3069 3064 
Max Strain 0.02 76.28 28.48 0.64 57.98 58.71 14.93 0.66 
Minimum Strain -20.44 -0.18 -0.19 -8.14 -0.36 -0.24 -0.37 -31.48 
Gage Numbers 3063 3810 3074 3061 3062 3071 3057 3056 
Max Strain -0.01 63.11 27.56 0.86 87.97 75.30 36.02 1.21 
Minimum Strain -36.16 -0.16 -0.06 -3.79 0.00 0.06 -0.69 -4.95 
Gage Numbers 3072 3073 3075 3076 3055 3067 3060 3065 
Max Strain 15.06 13.35 42.41 6.02 30.58 76.71 29.89 0.24 
Minimum Strain -2.01 -3.26 -2.33 -29.14 -1.73 -0.03 -0.31 -18.58 
 
 

Table 8 - Peak Strains for Test 7 Bridge 5507 (microstrain) 

Gage Numbers 3811 3070 3068 3066 3058 3059 3069 3064 
Max Strain -0.02 118.79 46.38 -0.02 67.58 45.19 12.60 0.03 
Minimum Strain -20.11 -0.69 0.04 -16.06 -1.09 -0.50 -0.35 -23.76 
Gage Numbers 3063 3810 3074 3061 3062 3071 3057 3056 
Max Strain 0.02 24.82 10.30 0.05 92.35 36.44 17.30 0.03 
Minimum Strain -38.14 -1.64 -1.86 -1.84 -0.32 -1.76 -1.81 -1.44 
Gage Numbers 3072 3073 3075 3076 3055 3067 3060 3065 
Max Strain 13.53 5.48 28.89 1.87 31.91 53.95 23.78 -0.01 
Minimum Strain -3.88 -4.57 -1.51 -23.46 -3.78 -1.43 -0.48 -6.37 
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Evans	
  Brook	
  Bridge	
  (No.	
  5506)  
Table 9 - Peak Strains for Test 1 Bridge 5506 (microstrain) 

	
  
Table 10 - Peak Strains for Test 2 Bridge 5506 (microstrain) 

Gage Numbers 3067 3057 3056 3060 3070 3072 3076 3061 
Max Strain 1.12 3.70 1.31 1.56 27.49 59.54 22.31 8.52 
Minimum Strain -9.53 -11.74 -5.03 -3.41 0.06 -0.08 0.00 -12.80 
Gage Numbers 3069 3066 3055 3811 3062 3063 3068 3071 
Max Strain 7.70 43.25 13.57 2.05 59.74 1.01 27.03 52.74 
Minimum Strain 0.06 -0.03 -0.02 -22.28 -0.02 -3.81 -0.06 -0.05 
Gage Numbers 3065 3059 3810 3058 3064 3075 3074 3073 
Max Strain 38.73 30.73 2.73 0.61 2.53 44.62 18.55 2.10 
Minimum Strain 0.01 -0.74 -5.85 -22.97 -11.25 -0.47 0.00 -7.21 
	
  

Table 11 - Peak Strains for Test 3 Bridge 5506 (microstrain) 

Gage Numbers 3067 3057 3056 3060 3070 3072 3076 3061 
Max Strain 0.07 2.09 0.90 1.17 19.35 71.96 26.00 3.33 
Minimum Strain -5.32 -8.64 -3.09 -1.92 -0.46 -0.17 -0.16 -18.55 
Gage Numbers 3069 3066 3055 3811 3062 3063 3068 3071 
Max Strain 5.31 50.29 14.96 0.42 42.91 0.21 7.41 16.10 
Minimum Strain -0.79 -0.33 -0.15 -26.28 -0.12 -3.71 -0.58 -0.57 
Gage Numbers 3065 3059 3810 3058 3064 3075 3074 3073 
Max Strain 24.56 7.63 1.81 0.17 0.20 83.05 30.26 1.12 
Minimum Strain -0.05 -0.20 -0.68 -4.49 -6.70 -0.22 0.04 -27.80 
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Gage Numbers 3067 3057 3056 3060 3070 3072 3076 3061 
Max Strain 0.02 2.56 1.12 1.62 35.22 44.86 17.35 1.27 
Minimum Strain -16.17 -16.84 -8.37 -4.23 -0.11 0.04 0.05 -5.96 
Gage Numbers 3069 3066 3055 3811 3062 3063 3068 3071 
Max Strain 9.20 30.86 10.23 0.30 75.93 0.44 54.09 107.11 
Minimum Strain -0.09 -0.11 -0.12 -12.18 0.05 -11.17 -0.16 0.03 
Gage Numbers 3065 3059 3810 3058 3064 3075 3074 3073 
Max Strain 49.99 68.91 9.13 1.75 1.77 14.58 5.90 0.12 
Minimum Strain -0.03 -0.09 -4.30 -43.70 -13.32 -0.08 0.05 -2.56 
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Table 12 - Peak Strains for Test 5 Bridge 5506 (microstrain) 

Gage Numbers 3067 3057 3056 3060 3070 3072 3076 3061 
Max Strain 0.53 3.68 1.13 1.74 36.46 50.32 18.84 1.24 
Minimum Strain -19.34 -18.42 -10.74 -4.70 -0.03 -0.11 -0.11 -9.48 
Gage Numbers 3069 3066 3055 3811 3062 3063 3068 3071 
Max Strain 9.56 34.18 10.83 0.48 81.17 1.08 54.87 111.05 
Minimum Strain 0.00 -0.12 0.01 -15.67 -0.11 -12.72 -0.20 -0.08 
Gage Numbers 3069 3066 3055 3811 3062 3063 3068 3071 
Max Strain 9.56 34.18 10.83 0.48 81.17 1.08 54.87 111.05 
Minimum Strain 0.00 -0.12 0.01 -15.67 -0.11 -12.72 -0.20 -0.08 
	
  

Table 13 - Peak Strains for Test 6 Bridge 5506 (microstrain) 

Gage Numbers 3067 3057 3056 3060 3070 3072 3076 3061 
Max Strain 1.75 3.55 1.28 2.21 29.15 72.46 25.17 5.27 
Minimum Strain -11.23 -14.38 -6.28 -3.08 0.01 -0.11 -0.77 -20.26 
Gage Numbers 3069 3066 3055 3811 3062 3063 3068 3071 
Max Strain 7.84 48.50 15.48 0.96 65.73 0.23 28.88 57.86 
Minimum Strain 0.09 -0.17 -0.14 -24.25 -0.04 -5.28 -0.15 -0.24 
Gage Numbers 3065 3059 3810 3058 3064 3075 3074 3073 
Max Strain 40.71 29.32 2.50 0.34 0.25 60.71 23.51 0.12 
Minimum Strain 0.03 -0.13 -6.01 -27.97 -13.43 -0.08 -0.17 -15.82 
	
  

Table 14 - Peak Strains for Test 7 Bridge 5506 (microstrain) 

Gage Numbers 3067 3057 3056 3060 3070 3072 3076 3061 
Max Strain 0.01 2.06 0.67 1.16 24.37 81.90 29.39 4.75 
Minimum Strain -7.17 -10.24 -3.82 -2.31 -0.11 -0.07 -0.01 -20.58 
Gage Numbers 3069 3066 3055 3811 3062 3063 3068 3071 
Max Strain 6.21 56.48 16.82 -0.08 52.56 -0.08 12.81 26.08 
Minimum Strain 0.03 -0.23 -0.12 -29.35 -0.07 -3.47 -0.23 -0.27 
Gage Numbers 3065 3059 3810 3058 3064 3075 3074 3073 
Max Strain 31.22 12.65 2.45 0.04 0.10 90.80 31.06 0.94 
Minimum Strain -0.10 -0.28 -0.62 -8.41 -8.23 -0.08 -0.15 -34.38 
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Appendix	
  C	
  –	
  Strain	
  Plots	
  	
  
Evans	
  Brook	
  Bridge	
  (No.	
  5506) 

 
Figure 15 - Strain plots for Node 1 gages during Test 1 (beginning of test cut off). 

 
Figure 16 - Strain plots for Node 2 gages during Test 1 (beginning of test cut off). 
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Figure 17 - Strain plots for Node 3 gages during Test 1 (beginning of test cut off). 

 
Figure 18 - Strain plots for Node 4 gages during Test 1 (beginning of test cut off). 
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Figure 19 - Strain plots for Node 5 gages during Test 1 (beginning of test cut off). 

 
Figure 20  - Strain plots for Node 6 gages during Test 1 (beginning of test cut off). 
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Figure 21 - Strain plots for Node 1 gages during Test 2 

 
Figure 22 - Strain plots for Node 2 gages during Test 2. 
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Figure 23 - Strain plots for Node 3 gages during Test 2. 

 
Figure 24 - Strain plots for Node 4 gages during Test 2. 
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Figure 25 - Strain plots for Node 5 gages during Test 2. 

 
Figure 26 - Strain plots for Node 6 gages during Test 2. 
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Figure 27 - Strain plots for Node 1 gages during Test 3. 

 
Figure 28 - Strain plots for Node 2 gages during Test 3. 
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Figure 29 - Strain plots for Node 3 gages during Test 3. 

 
Figure 30 - Strain plots for Node 4 gages during Test 3. 
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Figure 31 - Strain plots for Node 5 gages during Test 3. 

 
Figure 32 - Strain plots for Node 6 gages during Test 3. 
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Figure 33 - Strain plots for Node 1 gages during Test 4. 

 
Figure 34 - Strain plots for Node 2 gages during Test 4. 
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Figure 35 - Strain plots for Node 3 gages during Test 4. 

 
Figure 36 - Strain plots for Node 4 gages during Test 4. 
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Figure 37 - Strain plots for Node 5 gages during Test 4. 

 
Figure 38 - Strain plots for Node 6 gages during Test 4. 
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Figure 39 - Strain plots for Node 1 gages during Test 5. 

 
Figure 40 - Strain plots for Node 2 gages during Test 5. 
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Figure 41 - Strain plots for Node 3 gages during Test 5. 

 
Figure 42 - Strain plots for Node 4 gages during Test 5. 
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Figure 43 - Strain plots for Node 5 gages during Test 5. 

 
Figure 44 - Strain plots for Node 6 gages during Test 5. 
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Figure 45 - Strain plots for Node 1 gages during Test 6. 

 
Figure 46 - Strain plots for Node 2 gages during Test 6. 
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Figure 47 - Strain plots for Node 3 gages during Test 6. 

 
Figure 48 - Strain plots for Node 4 gages during Test 6. 
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Figure 49 - Strain plots for Node 5 gages during Test 6. 

 
Figure 50 - Strain plots for Node 6 gages during Test 6. 

0 20 40 60 80 100 120
-30

-20

-10

0

10

20

30

40

50

Truck Position (ft)

St
ra

in
 (µ
ε )

Truck Position vs. Strain for Plot 5 Gauges

 

 

B3065
B3059
B3810
B3058

0 20 40 60 80 100 120
-20

-10

0

10

20

30

40

50

60

70

Truck Position (ft)

St
ra

in
 (µ
ε )

Truck Position vs. Strain for Plot 6 Gauges

 

 

B3064
B3075
B3074
B3073

66



Advanced Structures and Composites Center Report 14-13-979 MDOT 

 

 
Advanced Structures and Composites Center  Telephone:  207-581-2123 
35 Flagstaff Rd                                                                            FAX:  207-581-2074 
University of Maine  composites@umit.maine.edu 
Orono, ME 04469  www.composites.umaine.edu 

 

 
Figure 51 - Strain plots for Node 1 gages during Test 7. 

 
Figure 52 - Strain plots for Node 2 gages during Test 7. 
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Figure 53 - Strain plots for Node 3 gages during Test 7. 

 
Figure 54 - Strain plots for Node 4 gages during Test 7. 
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Figure 55 - Strain plots for Node 5 gages during Test 7. 

 
Figure 56 - Strain plots for Node 6 gages during Test 7. 

0 20 40 60 80 100 120
-10

-5

0

5

10

15

20

25

30

35

Truck Position (ft)

St
ra

in
 (µ
ε )

Truck Position vs. Strain for Plot 5 Gauges

 

 

B3065
B3059
B3810
B3058

0 20 40 60 80 100 120
-40

-20

0

20

40

60

80

100

Truck Position (ft)

St
ra

in
 (µ
ε )

Truck Position vs. Strain for Plot 6 Gauges

 

 

B3064
B3075
B3074
B3073

69



Advanced Structures and Composites Center Report 14-13-979 MDOT 

 

 
Advanced Structures and Composites Center  Telephone:  207-581-2123 
35 Flagstaff Rd                                                                            FAX:  207-581-2074 
University of Maine  composites@umit.maine.edu 
Orono, ME 04469  www.composites.umaine.edu 

 

Hastings	
  Bridge	
  (No.	
  5507)	
  

 
Figure 57 - Strain plots for Node 1 gages during Test 2. 

 
Figure 58 - Strain plots for Node 2 gages during Test 2. 
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Figure 59 - Strain plots for Node 3 gages during Test 2. 

 
Figure 60 - Strain plots for Node 4 gages during Test 2. 
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Figure 61 - Strain plots for Node 5 gages during Test 2.

 
Figure 62 - Strain plots for Node 6 gages during Test 2. 
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Figure 63 - Strain plots for Node 1 gages during Test 3 

 
Figure 64 - Strain plots for Node 2 gages during Test 3. 
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Figure 65 - Strain plots for Node 3 gages during Test 3. 

 
Figure 66 - Strain plots for Node 4 gages during Test 3. 
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Figure 67 - Strain plots for Node 5 gages during Test 3. 

 
Figure 68 - Strain plots for Node 6 gages during Test 3. 
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Figure 69 - Strain plots for Node 1 gages during Test 4. 

 
Figure 70 - Strain plots for Node 2 gages during Test 4. 
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Figure 71 - Strain plots for Node 3 gages during Test 4. 

 
Figure 72 - Strain plots for Node 4 gages during Test 4. 
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Figure 73 - Strain plots for Node 5 gages during Test 4. 

 
Figure 74 - Strain plots for Node 6 gages during Test 4. 
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Figure 75 - Strain plots for Node 1 gages during Test 5. 

 
Figure 76 - Strain plots for Node 2 gages during Test 5. 
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Figure 77 - Strain plots for Node 3 gages during Test 5. 

 
Figure 78 - Strain plots for Node 4 gages during Test 5. 
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Figure 79 - Strain plots for Node 5 gages during Test 5. 

 
Figure 80 - Strain plots for Node 6 gages during Test 5. 
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Figure 81 - Strain plots for Node 1 gages during Test 6. 

 
Figure 82 - Strain plots for Node 2 gages during Test 6. 
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Figure 83 - Strain plots for Node 3 gages during Test 6. 

 
Figure 84 - Strain plots for Node 4 gages during Test 6. 
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Figure 85 - Strain plots for Node 5 gages during Test 6. 

 
Figure 86 - Strain plots for Node 6 gages during Test 6. 
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Figure 87 - Strain plots for Node 1 gages during Test 7. 

 
Figure 88 - Strain plots for Node 2 gages during Test 7. 
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Figure 89 - Strain plots for Node 3 gages during Test 7. 

 
Figure 90 - Strain plots for Node 4 gages during Test 7. 
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Figure 91 - Strain plots for Node 5 gages during Test 7. 

 
Figure 92 - Strain plots for Node 6 gages during Test 7. 
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