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1.0 INTRODUCTION 

1.1 Purpose and Scope 

SCDOT Asset ID 04604 carries I-20 over Saluda River in Lexington County. On 

November 22, 2022, Consor Engineers, LLC performed a routine underwater 

investigation at the bridge to evaluate the condition of all substructure units (SSUs) 

located in the water. This report includes a general description of the structure and the 

method of investigation, as well as a detailed description of the conditions noted.  In 

addition, this report contains an element level condition assessment of the bridge 

components evaluated and presents recommendations for structural repairs. 

The scope of the investigation included a visual inspection of all accessible substructure 

units located in the water from the high-water mark to the channel bottom. Depth 

soundings were also taken along the upstream and downstream fascias of the bridge to 

assist in the identification and documentation of scour conditions.   

The underwater investigation generally consisted of a Level I, “swim-by,” visual inspection 

over 100 percent of the accessible substructure unit surfaces from the high-water mark 

to the channel bottom.  A Level II visual/tactile inspection was performed on at least 10 

percent of the substructure units, which included cleaning marine growth at the waterline, 

mid-depth, and channel bottom to facilitate an evaluation of the underlying surfaces. 

Particular attention was given to any observed areas of excessive deterioration or 

apparent distress, and the condition of any repairs was noted. 

An assessment of the waterway and streambed conditions in the vicinity of the bridge 

was conducted.  The channel bottom material was noted, as well as the location and 

extent of any observed scour, riprap or debris. 

The location of the waterline with respect to a fixed reference on the bridge was noted at 

the time of the inspection.  Depth soundings were taken along the bridge fascias and 

around each substructure unit using a weighted tape. 
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1.2 General Description of the Structure 

A description of the bridge that was inspected can be found in Table 1. Refer to Figures 

1 and 3 for a plan and elevation of the bridge and the typical substructure layout. 

Table 1: Bridge Description 

Date of As-Built Plans: 
Original: October 1965 
Widened: May 1987 

Length of Bridge: 657 ft. 

Number of Spans: 9 

SSUs Inspected: Bents 3 through 6 

Superstructure Type: Prestressed Concrete Girders 

Substructure Type: Reinforced Concrete Column Bents 

Foundation Type: Reinforced Concrete Spread Footings 

Direction of Stationing: West to East 

1.3 Evaluation of Conditions Encountered 

A summary of the environmental conditions encountered during the inspection can be 

found in Table 2. 

Table 2: Environmental Conditions 

Tidal: Yes/No No 

Time of Soundings (if tidal): N/A 

Tide Status: N/A 

Maximum Water Depth: 9.8 ft. @ U/S Bent 5  

Maximum Current: 1.0 fps 

Visibility: 3.0 ft. 

Weather: Cloudy, 58°F 

Waterline Reference: 26.7 ft. Below Top of Deck, D/S Bent 4 

Reference Point Elevation: 193.3 (Plans) 

Waterline Elevation: 166.6 

High Water Elevation: 170.6 

1.4 Access and Procedures 

A dive team led by a South Carolina-registered professional engineer-diver conducted 

the underwater inspection. All members of the team are ADCI commercial divers with 

associated required NHI training courses. Refer to Table 3 for the list of team members 

that conducted the inspection and to Table 4 for a summary of the access methods and 

equipment used to inspect the bridge. 
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Table 3: Inspection Team 

Engineer/Team Leader: Jake Cochran, PE 

Divers/Inspectors: 

Scott Rowe 

Andrew Harrison 

Wesley Trescott 

 
Table 4: Inspection Access 

Method of Inspection:  Commercial SCUBA 

Dive Platform: Shore 

Access Location: Southwest embankment 

Equipment Required: Standard underwater inspection equipment 

2.0  INSPECTION FINDINGS 

2.1 Item 61: Channel 

Based on the Routine Inspection, the NBI Item 61 (Channel and Channel Protection) 
condition rating is 8. 

Based on the Underwater Inspection, the NBI Item 61 condition rating is 7.  

NBI Item 61 should decrease to 7 based on the Underwater Inspection. 

• The west embankment has scattered riprap under Span 1 with erosion channels 

extending from Bent 2 to the channel bank, up to 2 ft. deep (Photo 5).  

• The east embankment is unprotected and has erosion channels from Bent 8 to 

Bent 7, up to 2 ft. deep (Photo 6). 

• The stream flow is well aligned with the bents in the waterway.  

• Timber debris throughout channel along bents, up to 2 ft. diameter. 

• The channel bottom primarily consists of silt and rock. 

2.2 Item 113: Scour 

There has been limited general and local scour at the bridge site since construction, 

resulting in up to 6 in. high undermining; however, the extent of vertical footing exposures 

and undermining have remained relatively unchanged since the 2017 underwater 

inspection. Refer to Table 5 for a listing of the sounding measurements and to Figure 1 

for an illustration of the channel bottom profiles. Refer to Table 6 for a complete listing of 

observed footing and seal exposures.  
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2.3 Item 60: Substructure 

Based on the Routine and Underwater Inspections, the NBI Item 60 (Substructure) 
condition rating is 6. 

NBI Item 60 should remain as assigned by the Routine Inspection. 

General Notes: 

• All inspected bents, from high watermark to channel bottom, abrasion, up to 1/8 in. 

deep, with exposed but secure coarse aggregate (Photos 8 and 9). [CS2] 

 

Bent 3 

Element Defect Element/Defect Description 
Total 

Qty. 
Units 

Condition State 

Quantity 

CS1 CS2 CS3 CS4 

205   Reinforced Concrete Columns 3 EA   3     

  1190 Abrasion/Wear 3 EA   3     

210   Reinforced Concrete Pier Wall 24 LF   24     

  1190 Abrasion/Wear 24 LF   24     

220   Reinforced Concrete Pile Cap/Footing 93 LF   91 1 1 

  1080 Spalls/Delaminations/Patch Areas 1 LF     1   

  6000 Scour 1 LF       1 

  1190 Abrasion/Wear 91 LF   91     

• Footing 3, along north face, undermining, up to 4 in. high x 4 in. penetration. [CS3] 

• Footing 5, southwest corner, at top of footing, spall, 5 in. high x 8 in. long on west 

face x 6 in. long on south face x 1.5 in. deep. [CS3] 
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Bent 4 

Element Defect Element/Defect Description 
Total 

Qty. 
Units 

Condition State 

Quantity 

CS1 CS2 CS3 CS4 

205   Reinforced Concrete Columns 3 EA   2 1   

  1190 Abrasion/Wear 2 EA   2     

  1080 Spalls/Delaminations/Patch Areas 1 EA     1   

210   Reinforced Concrete Pier Wall 24 LF 1 23     

  1190 Abrasion/Wear 23 LF   23     

220   Reinforced Concrete Pile Cap/Footing 93 LF   90 2 1 

  1080 Spalls/Delaminations/Patch Areas 2 LF     2   

  6000 Scour 1 LF       1 

  1190 Abrasion/Wear 90 LF   90     

• Column 1, northwest corner, at column/footing interface, void, 3 in. high x 5 in. 

wide x 2 in. deep. [CS3] 

• Footing 3, along north face, undermining, up to 4 in. high x 5 in. penetration. [CS4] 

• Footing 5, southeast corner at top of footing, spall, 1.2 ft. long x 5 in. high x 1 in. 

deep. [CS3] 

 

Bent 5 

Element Defect Element/Defect Description 
Total 

Qty. 
Units 

Condition State 

Quantity 

CS1 CS2 CS3 CS4 

205   Reinforced Concrete Columns 3 EA   3     

  1190 Abrasion/Wear 3 EA   3     

210   Reinforced Concrete Pier Wall 24 LF   24     

  1190 Abrasion/Wear 24 LF   24     

220   Reinforced Concrete Pile Cap/Footing 93 LF   92   1 

  6000 Scour 1 LF       1 

  1190 Abrasion/Wear 92 LF   92     

• Footing 1, northeast corner, undermining, 6 in. high x up to 6 in. penetration. [CS4] 
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Bent 6 

Element Defect Element/Defect Description 
Total 

Qty. 
Units 

Condition State 

Quantity 

CS1 CS2 CS3 CS4 

205   Reinforced Concrete Columns 3 EA   3     

  1190 Abrasion/Wear 3 EA   3     

210   Reinforced Concrete Pier Wall 24 LF   24     

  1190 Abrasion/Wear 24 LF   24     

220   Reinforced Concrete Pile Cap/Footing 93 LF   93     

  1190 Abrasion/Wear 93 LF   93     

• No additional significant deficiencies observed. 

 

Refer to Table 7 for a summary of the elements inspected and defects observed during 

the underwater inspection. Refer to Figures 1 and 2 for detailed inspection notes and a 

plan view showing the existing conditions at each of the inspected bents. 
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Soundings 

Table 5: Bridge Soundings 

SSU 

Upstream Fascia Downstream Fascia 

Waterline To 
Channel 
Bottom 

(ft) 

Top of Deck 
To Waterline 

(ft) 

Top of Deck  
To Channel 

Bottom 
(ft) 

Waterline To 
Channel 
Bottom 

(ft) 

Top of Deck 
To Waterline 

(ft) 

Top of Deck 
To Channel 

Bottom 
(ft) 

1/2 - - 20.3 - - 20.3 

3/4 4.1 26.2 30.3 4.4 26.3 30.7 

Bent 3 8.8 26.2 35.0 2.9 26.3 29.2 

1/4 7.8 26.2 34.0 6.5 25.4 31.9 

1/2 7.0 26.3 33.3 5.2 26.5 31.7 

3/4 6.2 26.4 32.6 7.0 26.6 33.6 

Bent 4 8.3 26.5 34.8 5.7 26.7 32.4 

1/4 5.6 26.6 32.2 6.1 26.8 32.9 

1/2 8.1 26.7 34.8 5.9 27.0 32.9 

3/4 7.8 26.9 34.7 5.4 27.1 32.5 

Bent 5 9.8 27.0 36.8 4.3 27.2 31.5 

1/4 8.6 27.2 35.8 5.4 27.4 32.8 

1/2 8.7 27.3 36.0 5.2 27.5 32.7 

3/4 7.1 27.4 34.5 5.8 27.7 33.5 

Bent 6 5.0 27.6 32.6 4.0 27.9 31.9 

1/4 6.6 27.8 34.4 4.8 28.2 33.0 

1/2 3.2 28.0 31.2 5.4 28.4 33.8 

3/4 2.0 28.2 30.2 - - 28.4  

Bent 7 - - 24.7 - - - 

Note: The numbers listed in this table represent distances and not elevations. Based on 
the available SCDOT as-built plans dated October 1965, the waterline elevation at 
the time of the readings was 166.6  based on a measurement taken in the field 
and calculations using the existing plans.
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Footing/Seal Exposure 

Table 6: Vertical Footing/Seal Exposures 

SSU 

Northeast Corner 
(ft.) 

Northwest Corner 
(ft.) 

Southeast Corner 
(ft.) 

Southwest Corner 
(ft.) 

2017 2022 2017 2022 2017 2022 2017 2022 

3-1 3.3 (F) 3.0 (F) 3.0 (F) 3.0 (F) 1.5 (F) 2.6 (F) 0.5 (F) 0.5 (F) 

3-2 3.5 (F) 3.5 (F) 3.5 (F) 2.6 (F) 2.5 (F) 2.6 (F) 0.0 (F) 0.0 (F) 

3-3 3.0 (F) 3.5 (F) 2.2 (F) 2.4 (F) 2.8 (F) 3.1 (F) 0.3 (F) 1.0 (F) 

3-4 4.0 (F) 4.0 (F) 0.3 (F) 0.9 (F) 3.8 (F) 3.9 (F) 1.5 (F) 2.0 (F) 

3-5 2.6 (F) 3.1 (F) 2.0 (F) 2.0 (F) 2.6 (F) 2.0 (F) 2.0 (F) 2.2 (F) 

4-1 3.8 (F) 3.7 (F) 3.2 (F) 4.0 (F) 2.5 (F) 1.7 (F) 2.0 (F) 1.9 (F) 

4-2 2.8 (F) 2.2 (F) 2.8 (F) 2.2 (F) 1.5 (F) 1.6 (F) 2.4 (F) 1.9 (F) 

4-3 4.0 (F) 4.0 (F) 2.8 (F) 3.3 (F) 2.0 (F) 2.2 (F) 1.2 (F) 1.1 (F) 

4-4 3.7 (F) 4.0 (F) 3.0 (F) 2.5 (F) 2.8 (F) 2.6 (F) 2.6 (F) 2.8 (F) 

4-5 2.4 (F) 2.5 (F) 2.0 (F) 2.2 (F) 2.3 (F) 2.1 (F) 1.9 (F) 1.9 (F) 

5-1 4.0 (F) 0.5 (U) 0.6 (U) 4.0 (F) 2.2 (F) 2.1 (F) 1.0 (F) 1.1 (F) 

5-2 5.0 (F) 5.0 (F) 3.8 (F) 4.3 (F) 2.3 (F) 1.9 (F) 0.7 (F) 1.0 (F) 

5-3 0.0 (F) 1.2 (F) 3.0 (F) 2.8 (F) 0.6 (F) 0.9 (F) 0.2 (F) 0.5 (F) 

5-4 2.2 (F) 1.5 (F) 2.5 (F) 2.5 (F) 3.0 (F) 2.5 (F) 2.4 (F) 2.2 (F) 

5-5 3.2 (F) 2.3 (F) 2.9 (F) 2.7 (F) 2.0 (F) 2.2 (F) 0.3 (F) 0.9 (F) 

6-1 2.6 (F) * 0.5 (F) * 2.1 (F) * 1.8 (F) * 

6-2 3.3 (F) 3.1 (F) 2.5 (F) * 2.0 (F) 1.6 (F) 1.9 (F) 2.0 (F) 

6-3 1.5 (F) 1.1 (F) 0.2 (F) * 0.0 (F) 2.0 (F) Covered 0.3 (F) 

6-4 0.1 (F) 0.2 (F) 0.7 (F) 1.0 (F) 0.5 (F) 1.2 (F) 2.5 (F) 2.5 (F) 

6-5 0.2 (F) 1.0 (F) 2.2 (F) 2.2 (F) 0.2 (F) 1.4 (F) 1.9 (F) 1.6 (F) 

 

3.0 (F) 
Partial footing exposure, measurements taken from the top of the footing to the channel 

bottom 

3.5 (U) 
Complete spread footing exposure and undermining, measurements taken from the bottom 

of the footing to the channel bottom 

* Location was inaccessible due to timber debris 
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Elements Table 

Table 7: Underwater Inspection Elements 

NATIONAL BRIDGE ELEMENTS RECORDING SHEET * 

  Asset ID: 04604 By: Consor Engineers, LLC 
Date: 

11/22/2022         

Element Defect Element/Defect Description 
Total 

Qty. 
Units 

Condition State Quantity 

CS1 CS2 CS3 CS4 

SUBSTRUCTURE 

205   Reinforced Concrete Columns 12 EA   11 1   

  1080 Spalls/Delaminations/Patch Areas 1 EA     1   

  1190 Abrasion/Wear 11 EA   11     

210   Reinforced Concrete Pier Wall 96 LF   96     

  1190 Abrasion/Wear 96 LF   96     

220   Reinforced Concrete Pile Cap/Footing 372 LF   366 3 3 

  1080 Spalls/Delaminations/Patch Areas 3 LF     3   

  1190 Abrasion/Wear 366 LF   366     

  6000 Scour 3 LF       3 

 

*Includes only defects on the elements inspected during the underwater inspection. 
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Photos  
Photo 1: Upstream/North Fascia 

 

 
Photo 2: Downstream/South Fascia 
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Photo 3: View Upstream from On Bridge 

 

 
Photo 4: View Downstream from On Bridge 
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Photo 5: West Channel Bank 

 

 
Photo 6: East Channel Bank 
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Photo 7: Bent 3, West Face (Bents 3 through 6 Similar) 

 

 
Photo 8: Typical Concrete Condition at Waterline, Bent 6, Column 3 Shown 
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Photo 9: Typical Concrete Condition Below Waterline, Bent 6, Column 3 Shown 
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1. At the time of inspection, the waterline was located
approximately 29.5 ft. below the top of the deck at the
downstream side of Bent 4. This translates to a waterline
elevation of 166.6 according to the available as-built plans.
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Greer, SC 29650
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Refer to Figure 2 for detailed inspection notes.
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Inspection Notes 2

40 Concourse Way
Greer, SC 29650

PH.: 864.595.8030

GN

1

All inspected bents, from high watermark to channel bottom, abrasion, up to 1/8 in. deep, with exposed but secure coarse
aggregate.

Bent 3, Footing 3, along north face, undermining, up to 4 in. high x 4 in. penetration.

2 Bent 3, Footing 5, southwest corner, at top of footing, spall, 5 in. high x 8 in. long on west face x 6 in. long on south face x 1.5 in. deep.

3 Bent 4, Column 1, northwest corner, at column/footing interface, void, 3 in. high x 5 in. wide x 2 in. deep.

4 Bent 4, Footing 3, along north face, undermining, up to 4 in. high x 5 in. penetration.

5 Bent 4, Footing 5, southeast corner at top of footing, spall, 1.2 ft. long x 5 in. high x 1 in. deep.

6 Bent 5, Footing 1, northeast corner, undermining, 6 in. high x up to 6 in. penetration.
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