
FIELD TESTING AND LOAD RATING REPORT: 

BRIDGE 09-125-16.0 OVER RUSH RIVER  

CASS COUNTY , ND 

 

 

 

 

PREPARED BY: 

 

BRIDGE DIAGNOSTICS, INC. 

1995 57
th
 Court North, Suite 100 

Boulder, CO 80301-2810 

303.494.3230 

www.bridgetest.com 

 

 

REVIEWED BY: 

 

HOUSTON ENGINEERING, INC.  
1401 21

ST
 Ave North 

Fargo, ND 58102 

 

 

 

 

 

July 2012 

http://www.bridgetest.com/


BRIDGE LOAD RATING  

PREPARED FOR 

CASS COUNTY HIGHWAY DEPARTMENT  

&  

NORTH DAKOTA   

DEPARTMENT OF TRANSPORTATION  

 
COUNTY ROAD 32 

OVER 

RUSH RIVER 

 

BRIDGE NO. 9-125-16.0 

 
FARGO HIGHWAY DISTRICT 

CASS COUNTY, ND 

 

DATE OF LAST INSPECTION: 5/2010 

DATE OF RATING: 6/2011 



FIELD TEST AND LOAD RATING REPORT - BRIDGE 09-125-16 OVER RUSH RIVER: CASS COUNTY, ND III  

EXECUTIVE SUMMARY 

 

In March of 2012, Bridge Diagnostics, Inc. (BDI) was contracted by Houston Engineering 

Inc. to perform diagnostic load testing and Non-Destructive Evaluation on two bridges in Cass 

County, North Dakota in order to develop current load ratings for the North Dakota Department 

of Transportation (NDDOT).  Bridge 09-125-16 was found to be a single-span post-tensioned 

concrete girder bridge and was the second of the two bridges tested. 

During the field testing phase, the superstructure was instrumented with a combination of 

strain transducers, deflection sensors, and tiltmeter rotation sensors. Once the structure was 

instrumented, controlled load tests were performed with a 3-axle dump truck along three lateral 

positions.  Data obtained from the load tests was evaluated for quality and subsequently used to 

verify and calibrate a finite-element model of the structure.  

During the structural investigation, all available geometric data was recorded and compared 

with the previously collected data. Additionally, beam details including the location and sizes of 

both the stirrups, Post-Tension (PT) ducts, and the deck reinforcement were determined using 

GPR techniques. All of the information obtained from this investigation was compiled into the 

As-Inspected drawings that have been provided with this report. 

Although much of the crucial information was determined from BDIôs structural 

investigation, it was still necessary to make some educated estimates on certain parameters that 

were critical in the calculations of the structureôs capacity; namely the design material properties 

and the number of PT wires in each duct. Using design and fabrication information obtained 

from structural plans from a similar structure (e.g., same bridge type built in the time frame in 

the same geographic area), it was assumed that this bridge was designed for H-15 loading and 

that the design was based on allowable stress. A required area of PT steel was then back-

calculated based on the required midspan flexural stress. The result was a total of 66-250 ksi 

0.25ò diameter stress-relieved PT wires (22 wires in each of the three post-tensioning ducts). It 

was verified that 22 wires could fit in the ducts, which were measured on-site. It should also be 

noted that this area of steel is near the practical limit that can fit within the ducts. This steel 

configuration was then used for all subsequent load rating calculations.    

Load ratings were performed according to the AASHTO LFR method for the standard rating 

vehicles. The strength based load rating results were controlled by the ultimate flexural capacity 

of the girders at midspan; while the serviceability based ratings were controlled by allowable 

concrete tension stress at midspan of the girders. The results indicated that the bridge essentially 

met the HS-20 Inventory criteria for strength but failed to meet serviceability limits. Note that 

the only slightly unsatisfactory Inventory level flexural rating of 0.97 was for the HS20 loading 

under the two lanes loaded condition.  The following tables provide a summary of load rating 

values for both the strength and serviceability limit states. The strength based load ratings were 

significantly greater than the original design load ratings due to improved load distribution and 

the use of a different limit state and applied load factors. Serviceability load limits were similar 

to the assumed design load (H-15) because while the more accurate analysis reduced the beamsô 

live-load effects, the assumed pre-stress losses prescribed in AASHTO Standard Specification 

were greater than those used in the original design procedures. Therefore, from a serviceability 

perspective the gains from the load test were cancelled by the change in design/rating practices.  

BDI considers the strength based load ratings to be the more realistic bridge assessment since 

they are based on fewer assumptions. Serviceability ratings are heavily influenced by assumed 
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pre-stress losses which are known to be highly subjective. It may be more appropriate to base 

load postings on strength limits and adjust serviceability limits with information from current 

inspection records. If the bridge owner decides that the strength based ratings are used to 

determine the posting requirements, the current load posting on this structure could be removed. 

Additionally, since the concrete allowable stress may be an issue for the structureôs extended life, 

future inspections should focus on the detection and growth of flexural cracks in the concrete 

beams.   

 

Critical load rating factors &  weights for standard rating vehicles ï Strength. 

RATING 

VEHICLE 

LOCATION/LIMITING 

CAPACITY 

INVENTORY 

RATING 

FACTOR 

INVENTORY 

RATING 

WEIGHT, TONS 

OPERATING 

RATING 

FACTOR 

OPERATING 

RATING 

WEIGHT, TONS 

HS-20 
Midspan of Interior 

Beam / Flexure 
0.97 34.9 1.62 58.3 

Type 3 
Midspan of Interior 

Beam / Flexure 
1.29 32.2 2.15 53.8 

Type 3-3 
Midspan of Interior 

Beam / Flexure 
1.47 58.8 2.45 98.1 

Type 3S2 
Midspan of Interior 

Beam / Flexure 
1.30 46.8 2.17 78.1 

 

 

Critical load rating factors &  weights for standard rating vehicles ï Serviceability. 

RATING 

VEHICLE 

LOCATION/LIMITING 

CAPACITY 

RATING 

FACTOR - 

SINGLE LANE 

RATING WEIGHT 

- SINGLE LANE, 

TONS 

RATING 

FACTOR - 

MULTI -LANE 

RATING WEIGHT 

- MULTI -LANE, 

TONS 

HS-20 
Midspan of Interior Beam 

/ Concrete Tension 
0.75 27.1 0.52 18.6 

Type 3 
Midspan of Interior Beam 

/ Concrete Tension 
1.00 25.1 0.68 17.1 

Type 3-

3 
Midspan of Interior Beam 

/ Concrete Tension 
1.12 44.8 0.78 31.3 

Type 

3S2 
Midspan of Interior Beam 

/ Concrete Tension 
1.01 36.2 0.69 24.8 

 

 

This report contains details regarding the instrumentation and load testing procedures, a 

qualitative review of the load test data, a brief explanation of the modeling steps, and a summary 

of the load rating methods and results. The load test, structural investigation, and load rating 

results presented in this report correspond to the structure at the time of testing.  Any structural 

degradation, damage, and/or retrofits must be taken into account in future ratings. 
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Submittal Notes: 

This submittal includes the following files on CD: 

 

1. Bridge 09-125-16_Testing_Documents.pdf 

This file provides pertinent details about the instrumentation plan and testing 

scenarios/procedures. 

 

2. Bridge 09-125-16_As-Inspected_Plans.pdf 

This file provides pertinent details about the instrumentation plan and testing 

scenarios/procedures. 

 

3. BDI_ Bridge 09-125-16_Submittal_V1.pdf 

This is the BDI report in ñpdfò format.  It contains details regarding the testing 

procedures, provides a qualitative data evaluation, displays response histories for each 

sensor, and discusses any notable observations and/or conclusions arising from the 

testing process. 
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1. STRUCTURAL TESTING PROCEDURES 

 

Bridge 09-125-16 is a post-tensioned concrete beam structure that carries two lanes of County 

Road 4 over Rush River in Cass County, North Dakota.  The overall width was approximately 

27ô-4ò (26ô-0ò roadway width) and the overall length was approximately 60ô-0ò (57ô-0ò clear 

span).  All of the important readily-available geometric details were recorded during the field 

visit. Additionally, a through non-destructive evaluation was completed by BDI in order to 

determine an approximate capacity of the structure. See Section 3 ï Non-Destructive Evaluation 

for a detailed description of the information gained through this investigation. 

The structure was instrumented with 28 reusable, surface-mount strain transducers (Figure 1.1 

through Figure 1.3, 5 cantilevered displacement sensors (Figure 1.3), and 6 tiltmeter rotation 

sensors (Figure 1.1).  The final instrumentation plans, including sensor locations and IDs, have 

been provided in Figure 1.5 through Figure 1.8 and are also provided in the drawing file labeled 

ñCR4_Testing_Documents.pdfò. 

Once the instrumentation was installed, a series of diagnostic load tests were completed with 

the truck traveling at crawl speed (3 to 5 mph).  During testing, data was recorded on all channels 

at sample rate of 40 Hz as the test vehicle (3-axle dump truck) crossed the structure in the 

eastbound direction along three different lateral positions, referred to as Paths Y1, Y2, and Y3 

(Figure 1.9).  The truckôs longitudinal position was wirelessly tracked so that the response data 

could later be viewed as both a function of time and vehicle position.  During the actual live-load 

test procedures no other vehicles were allowed on the bridge.  

Information specific to the load tests can be found in Table 1.1.  The test vehicleôs gross 

weight, axle weights, and wheel rollout distance (required for tracking its position along the 

structure) are provided in Table 1.2.  A vehicle ñfootprintò is also shown in Figure 1.10.  The 

vehicle weights were obtained from certified scales at a local gravel pit, and all vehicle 

dimensions were measured in the field at the time of testing. 

BDI would like to thank Houston Engineering for their help in scheduling, planning, and 

organizing the testing project.  BDI would also like to thank the Cass County Public Works field 

team for their excellent field support and assistance in bridge access and traffic control at each 

bridge site. 
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Table 1.1 Structure description & testing info. 

ITEM DESCRIPTION 

STRUCTURE NAME Bridge 09-125-16 

BDI PROJECT NUMBER 120101-ND 

TESTING DATE May 22, 2012 

CLIENTôS STRUCTURE ID # 09-104-13 

LOCATION/ROUTE County Road 32 over Rush River, Cass County, ND 

STRUCTURE TYPE Post-Tensioned Concrete Beam Bridge 

TOTAL NUMBER OF SPANS 1 

SPAN LENGTHS 60ô-2ò 

SKEW N/A
 

STRUCTURE/ROADWAY WIDTHS Structure: 27ô-4ò / Roadway: 26ô-0ò  

WEARING SURFACE Concrete Deck 

SPANS TESTED 1 

TEST REFERENCE LOCATION  

(BOW)        (X=0,Y=0)  

South-west corner of the structure along the inside edge of 

the curb 

TEST VEHICLE DIRECTION Eastbound 

TEST BEGINNING POINT Front axle 15.3 ft west of test reference location (BOW) 

LOAD POSITIONS See attached testing documents 

NUMBER/TYPE OF SENSORS - 28 Strain Transducers 

- 5 Deflection Sensors 

- 6 Rotation Sensors 

SAMPLE RATE 40 Hz  

NUMBER OF TEST VEHICLES 1 

STRUCTURE ACCESS TYPE Snooper 

STRUCTURE ACCESS PROVIDED BY Cass County 

TRAFFIC CONTROL PROVIDED BY Cass County 

TOTAL FIELD TESTING TIME 1 day 

TEST FILE INFORMATION: FILE NAME LATERAL POSITION  FIELD COMMENTS 

 

CR4_1 Y1 
Good test. Slight Node 

issue but resolved. 

CR4_2 Y1 Bad test. Nodes dropped.  

CR4_3 Y1 Good test. 

CR4_4 Y2 Good test. 

CR4_5 Y2 Good test. 

CR4_6 Y3 Good test. 

 Y3  

CR4_HS Y2 Good test. 35 mph. 

OTHER TEST COMMENTS: Weather ï Sunny, ~80°F, Very Windy  



 FIELD TEST AND LOAD RATING REPORT - BRIDGE 09-125-16 OVER RUSH RIVER: CASS COUNTY, ND 3 

 
Figure 1.1 Surface mounted strain transducer and rotation sensor near girder end 

(typical). 

 
Figure 1.2 Strain transducer on top of curb at midspan (typical). 
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Figure 1.3 Displacement and strain sensor installed at midspan (typical). 

 

 
Figure 1.4 Test Reference Location ï ñBeginning of Worldò (BOW). 
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Figure 1.5 Instrumentation Plan ï Plan view with sensor locations, sensor IDs, and corresponding channel IDs. 
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Figure 1.6 Cross-sectional View of Section A-A ï Including sensor and channel IDs. 

 

 
Figure 1.7 Cross-sectional View of Section B-B ï Including sensor and channel IDs. 

 

 
Figure 1.8 Cross-sectional View of Section C-C ï Including sensor and channel IDs. 

 






























































































