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Technical Memorandum 
To: Patricia Macchi, STV 

From: Heidi Lanza, STV 

Date: 09/7/2022 

CC:  

2022 BIP Grant 

Application: 

Replacing Aging and Poor Infrastructure to Drive Sustainability (RAPIDS)  

Subject: Bridge Forecast Model Results 

 

Introduction 

The Replacing Aging and Poor Infrastructure to Drive Sustainability (RAPIDS) project (i.e., the “project”) 

will reconstruct the NC 48 Gaston Road Bridge over the Roanoke River between the City of Roanoke Rapids 

in Halifax County and the Town of Gaston in Northampton County, NC. Additionally, the project will widen 

the bridge shoulders to enrich bicycle and pedestrian connectivity and develop a regional multimodal 

corridor between Northampton and Halifax Counties, as well as improve traffic flow to the WestRock 

papermill, a major employer in the community. The new bridge will be constructed to NCDOT’s design 

standards, resulting in a service life of over 100 years, which creates a more sustainable and resilient 

transportation network. NC Bridge #410051 has extensive wear and tear and has passed the end of its 

useful service life. The North Carolina Department of Transportation (NCDOT) is faced with an imminent 

need to replace the bridge, as it is in poor condition and does not meet current geometric design 

standards. 

 

Figure 1: NC 48 Gaston Road Bridge from Northampton County Side (and Boat Ramp) 
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The existing bridge structure has a length of 1,120 feet and a width of 36 feet, spanning over both the 

Roanoke River and the WestRock paper mill canal. The bridge has a reinforced concrete deck on 

prestressed-precast-concrete girders and a substructure consisting of reinforced concrete end bents on 

concrete piles and interior bents of reinforced concrete piles and beams. The current rail height is 33 

inches above the raised section of deck, well under the minimum standard of 42 inches above the deck. 

The new bridge, as shown in Error! Reference source not found., will be 1,500 feet long on a 90-degree 

skew comprised of 22 spans of precast prestressed concrete girders. The design includes twelve-foot 

travel lanes, eight-foot shoulders on each side, and standard 42-inch railings. The replacement bridge will 

be built on a new location to the east of the current structure, which allows for the current structure to 

remain in use during construction. This will negate the need for an offsite detour, which would be too 

long and not feasible. 

 

Figure 2: Conceptual Design of Proposed Improvements 

Deterioration Condition and Forecast Models  
In January 2019, FHWA released the Long-Term Bridge Performance (LTBP) Program’s InfoBridge web 

portal (InfoBridge), a newly developed website for dissemination and visualization of bridge data, 

information, and products developed by the LTBP Program. InfoBridge leverages the analytical capability 

of the highway bridge research community and provides transparency and ready access to data collected 

through Federal research programs. It enables bridge owners with no or limited access to bridge asset 
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management software to manage their bridge inventories through a seamless user interface that 

incorporates state of the art querying and visualization tools.1 

The bridge condition forecast models are an essential component for implementing a data-driven bridge 

asset management program by optimizing the funding allocation that is associated with bridge 

replacement, rehabilitation, repairs, maintenance, or preservation. The LTBP Deterioration Condition and 

Forecast Model forecasts condition ratings by bridge component: decks, superstructures, and 

substructures. The starting year for the forecast is set to the latest year for which the National Bridge 

Inventory (NBI) data is available. The model represents three levels of modeling complexities including: 

1. Base Models -- Are statistically deterministic and compute the time-in-condition for each bridge 

type from historical NBI data and apply those to each bridge for deck condition forecasting 

2. Survival Models -- Derive condition rating transition probabilities from survival-analysis curves 

and use Markov chain probabilistic methods to forecast future condition ratings. 

3. Machine Learning Models -- Are developed by mining the historical NBI and climate data using a 

deep learning approach. 

National Bridge Inventory Database 
The National Bridge Inspection Standards (NBIS) govern safety inspections of highway bridges on public 

roads throughout the United States. Periodic and thorough inspections of our Nation's bridges are 

necessary to maintain safe bridge operation and prevent structural and functional failures. In addition, 

data on the condition and operation of our Nation's bridges is necessary for bridge owners to make 

informed investment decisions as part of an asset management program. The NBI is the aggregation of 

structure inventory and appraisal data collected by each state to fulfill the requirements of NBIS. Table 1 

includes pertinent NBI criteria for the NC 48 bridge. 

Table 1: NBI Data 

Item 1 – State Code & Name  37- North Carolina  

Item 8 – Structure Number  000000000830051  

Item 5A – Record Type  1-On Structure  

Item 3 – County Code & Name  083 - Halifax County  

Item 6 – Feature Intersected  ROANOKE RIVER  

Item 7 – Facility Carried  NC48  

Item 16 - Latitude  36.48068  

Item 17 – Longitude  -77.64577  

Item 58 – Deck Condition  6 - Satisfactory Condition  

Item 59 – Superstructure Condition  4 - Poor Condition  

Item 60 – Substructure Condition  5 - Fair Condition  

Item 61 – Channel and Channel Protection  7 - Channel remediation is in satisfactory condition 

Item 62 – Culverts  N - Not a culvert  

Item 49 – Structure Length  1121.7  

Item 50 – Curb of Sidewalk Widths  3  

Item 51 – Bridge Roadway Width, curb-to-curb  27.9  

 
1 USDOT, FHWA, https://infobridge.fhwa.dot.gov/Home. 
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Item 52 – Deck Width, out-to-out  36.1  

Item 32 – Approach Roadway Width  24.9  

Item 47 – Inventory Route, Total Horizontal 

Clearance  

27.9  

Item 53 – Minimum Vertical Clearance over Bridge 

Roadway  

N - Not highway or railroad below,"9999"  

Item 54 – Minimum Vertical Under clearance  N - Not highway or railroad below,"000"  

Item 55 – Minimum Lateral Under clearance on 

Right  

N - Not highway or railroad below, 0  

Item 56 – Minimum Lateral Under clearance on Left  N - Not highway or railroad below, 0  

Current Conditions 
The 2015 Bridge Inspection Report states that the bridge had 10 years of useful life left. In 2021, NCDOT’s 

Bridge Division completed a Structural Safety Report, which concluded that the bridge is in “Serious” 

condition with documented cracking, spalling, and exposed reinforcing steel in the girders, interior 

diaphragms, and concrete caps, as shown in Figure 3 to Figure . These condition groups are defined by 

Federal Highway Administration (FHWA) Pavement and Bridge Condition Performance Measures final rule 

Memorandum based on each bridge’s primary structural components: the deck, superstructure, and 

substructure. These ratings use a scale from one to nine with one being the worst (i.e., imminent failure) 

and nine being the best (i.e., excellent condition), see Table 2.  

Table 2: Bridge Condition Rating Scale 

 

The 2021 Structural Safety Report findings designated the bridge primary superstructure component and 

overall condition of the bridge as in “Poor” condition (4). According to FHWA’s Pavement and Bridge 

Condition Performance Measures final rule, if any of the primary component conditions are found to be 

on “Poor” condition, the bridge is also classified as “Structurally Deficient.” Provided in Table 3 below is a 

summary of the NBI primary structural components for the past four inspections.  

Table 3: NBI Primary Structural Component Ratings  

Year Deck 

(58) 

Superstructure 

(59) 

Substructure 

(60) 

2021 6 4 5 

2019 6 5 5 

2017 6 5 5 

2015 5 5 5 

*2015 Inspection Report reported 10 years of useful life left 

 

Good Fair Poor 

9 8 7 6 5 4 3 2 1 

Excellent 
Very 

Good 
Good Satisfactory Fair Poor Serious Critical 

Imminent  

Failure 

Bridge Remains Open Bridge Required to Close 
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Figure 3: Delamination and Cracks Figure 4: Heavy Corrosion with Rust Pack (Bearing 

Plate) 

  

Figure 5: 62 Inches Wide, 10 inches Long, 5 Inches Deep 

Spall With Exposed Rebar and Stirrups 

Figure 6: Up to 8 Feet High, Up to 1/2 Inches Vertical 

Cracks in all Faces 

  

Figure 7: Approximately. 9 Feet High, 3/8 Inches Wide 

Vertical Cracks in All Faces of Column 

Figure 8: Right Bridge Rail: 2.5 Feet High, 9 Inches 

Wide, 4 Inches Deep Spall with Exposed Rebar 
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Design Standards 

The current bridge was constructed in 1957 and its elements do not meet current FHWA, AASHTO, or 

NCDOT design standards. Bridge railings, transitions, approach guardrail, bridge guardrail, and bridge 

guardrail ends do not meet currently acceptable standards and have significant defects needing repair. 

The current railing height is 33 inches above the raised section of deck, well under the minimum standard 

of 42 inches above the deck. In addition, the current bridge and approach does not support pedestrian 

and Americans with Disabilities Act (ADA) requirements.  

NCDOT is performing ongoing maintenance and rehabilitation, but these routine activities do not 

eliminate the need to replace the bridge. Rather, these efforts represent an inefficient interim solution 

until NCDOT can secure funding to replace the bridge. Given the bridge’s age and condition, NCDOT will 

continue to monitor to ensure the bridge does not move into a “Serious, Critical, or Imminent Failure” 

inspection rating. If the bridge were to continue to fall in rating levels, NCDOT would need to take actions 

that include restricting heavy gross weighted vehicles (load posting), restricting traffic flow, or in a worst-

case scenario a complete bridge closure. If the bridge fails or is closed for extensive repair and/or 

rehabilitation, the community will face serious ramifications impacting up to 8 million person miles 

traveled per year.  

Forecast Condition Rating Model  

Utilizing FHWA’s InfoBridge forecasting tool, the bridge primary components conditioning rating can be 

viewed in Figure 4. This figure shows that the superstructure current condition is classified in [Poor] 

condition.  

Future component ratings for each of the structures primary components condition can be project 

utilizing the forecasting tools. Figure 5 to Figure 7 show the forecast for each primary components using 

the Base Model. Below in Table 4, there is a summary of the model forecast ratings. It is anticipated that 

by 2024 the substructure will be in “serious condition” and by 2025 the superstructure condition will 

transition from “poor” to” serious”. 

 

Table 4: Bridge Component Forecast Ratings 

Condition Forecasts for Primary Components Based on 3 Model Types 

Component Year Forecast Drops Rating Level  

Current Condition Future Year Future Condition 

Deck Fair 2025 Poor 

Superstructure Poor 2025 Serious 

Substructure Poor 2024 Serious 
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Figure 4: Historic Condition Rating 

 

 

Figure 5: Condition Forecast Deck  
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Figure 6: Conditional Forecast Superstructure 

 

 

Figure 7: Conditional Forecast Substructure 

Conclusion 

The existing bridge was built in 1957 and has passed the end of its useful service life. The bridge is 

considered to be in poor condition and does not meet current geometric design standards. NCDOT is 

performing ongoing maintenance and rehabilitation, which do not eliminate the need to replace the 

bridge, but rather is an expensive interim solution, until funding can be obtained to replace the bridge. If 

the bridge is not replaced, NCDOT will need to take near-term actions including restricting heavy gross 

weighted vehicles and constraining traffic flow, requiring vehicles to find alternate routes. This would 

thereby remove the only direct connection for bikers, pedestrians, passenger vehicles, and trucks 

between Northampton and Halifax Counties.  

 


