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A: ELEVATION & LOCATION MAP  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ludlam Trail Corridor Bridge-1 over Coral Gables Canal, located 0.5 Miles North of SR-976 
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B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 01:  West Elevation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 02:    Timber Deck Overview (Railroad Ties and Timber  Guards)  
 

 

 

 



PEDESTRIAN BRIDGE INSPECTION REPORT 
Structure No:  Ludlam Bridge -1 Date: 9/19/2018 

Page 4   of 28 

 
B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 03:  South Approach Looking  South  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 04:  North Approach Looking  North  
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B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 05:  Typical Elastomeric  Bearing  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 06:  Typical Underside View  
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B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 07:  Typical Timber Piles and Cross  Bracing  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 08:  Abutment 1 Overview  
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B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 09:  Abutment 8 Overview  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 10: West Channel  View  
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B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 11:  East Channel View  
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C: STRUCTURE NOTES 
 

 
 

General Notes:  
 

1. The structure is inventoried from South to North. 
 

2. The NBI Ratings are as follows: Deck - N/A  
Superstructure - 4 (Poor)  
Substructure - 4 (Poor)  
Channel - 6 (Satisfactory) 
 

3. The bridge is in an overall poor structural condition and it should remain closed.  
 
Future Use Consideration:  
�7�K�H���V�W�U�X�F�W�X�U�H�¶�V���L�Q�W�H�Q�G�H�G���I�X�W�X�U�H���X�V�H���L�V���D�V���D���V�K�D�U�H�G-use path with light maintenance and emergency vehicle 
access. Though the structure can be rehabilitated and restored to match the historical significance and  
aesthetics of the existing bridge, full replacement is the most viable option. Replacement is the  
recommended preferred option due to the following: significantly lower costs, the design of a new bridge  
would not have the structural and aesthetic constraints of reusing the existing bridge, and potential time  
savings if Miami-Dade County considers use of a prefab bridge design. 

  



PEDESTRIAN BRIDGE INSPECTION REPORT 
Structure No:  Ludlam Bridge -1 Date: 9/19/2018 

Page 10 of 
of 

28 

 

 
C: STRUCTURE NOTES 

 
 

Estimated Opinion of Costs  
Costs estimates have been prepared based on structural bridge systems that meet current code and 
standards for the intended future use of the structure as a shared-use path with limited light maintenance  
and emergency vehicle access. 

 
 
 

LUDLAM - 1    
REPAIR ESTIMATE    

Activity  Unit Cost  Qty Total  

PM (12%) $75,232.80 1 $75,232.80 

Design/A/E (15%) $94,041.00 1 $94,041.00 

General Req. (6% $37,616.40 1 $37,616.40 

Bond Ins (1%) $6,269.40 1 $6,269.40 

Contingency (10%) $53,100.00 1 $53,100.00 

Mobilization (10%) $62,694.00 1 $62,694.00 

Overdecking/Railing $65/Sq. Ft 1,476 Sq. Ft $95,940.00 

Pile Jackets $10,000/Pile 40 $400,000.00 

Embankment $28,000/LS 1 $28,000.00 

Concrete Repairs $7,000/LS 1 $7,000.00 

Steel Cap Reinforcement $41,000/LS 1 $41,000.00 

Cleaning/Coating Bearings $18,000/LS 1 $18,000.00 

Timber Work (Cross Bracing) $37,000/LS 1 $37,000.00 
    

  Total  $955,893.60 
    

LUDLAM - 1     
REPLACEMENT ESTIMATE (Shared -used path bridge with light maintenance/emergency 
access)  

Activity  Unit Cost  Qty Total  

PM (12%) $51,364.80 1 $51,364.80 

Design/A/E (15%) $64,206.00 1 $64,206.00 

General Req. (6% $25,682.40 1 $25,682.40 

Bond Ins (1%) $4,280.40 1 $4,280.40 

Contingency (10%) $42,804.00 1 $42,804.00 

Mobilization (10%) $42,804.00 1 $42,804.00 

Construction $250/Sq. Ft 1,476 Sq. Ft $369,000.00 

Demolition $40/Sq. Ft. 1,476 Sq. Ft $59,040.00 
    

  Total  $659,181.60 
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D: ELEMENT NOTES 

 
Element  Quantity  

 
Timber  Deck 836 sf.  

 
Note: The deck is composed of transverse railroad ties (10ft. L x 8in. W x 8in. H) tied together by two full 
length longitudinal timber guards (82ft. L x 8in. W x 8in. H) at both sides of the structure. The rails are 
missing throughout the structure. Refer to the Addendum for elements layout and numbering. 

 
CS-4: 
1. The right (east) timber guard is decayed and rotted up to 100% section loss at north and south ends, 
missing up to 15ft. L at the north end, also, the 4th railroad tie from the north is not attached and 
displaced. See Photos 01 and 02.  
2. There is a missing section 16ft. L on the left timber guard at Span 2.    See Photo 03.  

3. The railroad ties typically exhibit splits and checks, some have severe decay with areas up to 5ft. L 
x 3in. W x 3in. D having 100% section loss and vegetation growth. Worst cases are Ties 20, 21, 24 ,26, 
28, 31, 32, 33, and 37. See Photos 04 and 05.  
4. There is a tree growing between the railroad ties at north of Bent 7.    See Photo 06.  

 
 
 

Steel  Beams  164 ft.  
 

Note: There are two parallel steel I-beams (13in. H x 12.25in. W x 1in. of thickness), 82ft. L each, along 
the structure, supporting the railroad ties. Refer to the Addendum for elements layout and numbering. 

 
CS-3: 
1. Both beams exhibit severe corrosion throughout with pitting at the lower portion of the web, having 
areas of 95% section remaining. See Photo 07.  
2. The outboard faces of the beams exhibit graffiti. See Photo   08. 

 
 
 

Slide  Bearing  16 ea. 
 

Note: This element represents the slide bearing plates and hardware under the steel beams over 
abutment caps and intermediate bent caps. 

 
CS-3: 
1. The bearing plates and anchorage hardware have severe corrosion with section loss up to 100%. 
There are neoprene pads at the abutments bearings only. See Photos 09 and 10.  

 

 

 

 



PEDESTRIAN BRIDGE INSPECTION REPORT 
Structure No:  Ludlam Bridge -1 Date: 9/19/2018 

Page 12   of 28 

 
D: ELEMENT NOTES 

 
Element  Quantity  

 
Steel  Pier  Caps 66 ft.  

 
Note: This element represents the steel caps at Piers 2 thru 7. There are six steel I-Beams 11ft. L each. 
(dimensions: 12in. H x 12in. W). Refer to the Addendum for elements layout and 
numbering. 

 
CS-3: 
1. All steel caps exhibit moderate to severe corrosion, having areas of up to 100% section loss at random 
locations. Worst cases are Pier caps 2 and 7. See Photos 11 and   12. 

2. The pier caps exhibit graffiti throughout. 
 
 

Steel  Abutment  22 ft.  
 

Note: This element represents the steel I-Beams caps at end bents, 11ft. L each. (dimensions: 12in. H    
x 12in. W). 

 
CS-3: 
1. The abutment caps exhibit moderate to severe corrosion, having areas with section loss up to 100%  
at the ends of Abutment 1 cap. See Photos 13 and   14. 

 
 
 

Timber  Piles  40 ea. 
 

Note: This element represents the timber piles at all bents including the abutments, with five piles 
each, and the timber cross bracings tied to them. Refer to the Addendum for elements layout and 
numbering. 

 
CS-3: 
1. All piles exhibit severe decay below the groundline, having soft areas with up to 70% section loss. 
See Photos 15, 16, and  17. 
2. Pile 4-1 and the cross bracing have severe decay, having up to 100% section loss at the west fascia 
cross bracing connection. See Photo 18.  

3. The piles of Bents 3 thru 6 exhibit decay with soft areas up to 3/4in. D at the tide zone, having up to 5% 
section loss. Total 20 piles. See Photo 19 . 

3. The piles typically exhibit checks and splits. 
4. Bent 2 piles have evidence of fire damage. 
5. Spans 2, 3, and 5 are missing one of two fascia cross   bracings. 
6. Pier 6 has one broken cross bracing at Pile 6-4, and the horizontal is missing. See Photo 20.  
7. The cross bracing typically exhibit decay with section loss at the bottom ends.  See Photo 21.  
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D: ELEMENT NOTES 

 
Element  Quantity  

 
Concrete  Wall  80 ft.  

 
Note: This element represents the 40ft. L concrete retaining walls behind both abutments. 

 
CS-3: 
1. Abutment 1 concrete wall has a spall 30in. L x 15in. H x 3in. D with two exposed rebar, having 
corrosion with up to 50% section loss, 2ft. west of Pile 1-5. See Photo   22. 
2. Both concrete walls exhibit graffiti throughout. See Photo   23. 

 
 
 

Channel  1 ea. 
 

CS-3: 
1. Both channel embankments have erosion throughout. See Photo   24. 
2. There is drift and debris scattered on the channel. See Photo   25. 
3. There is heavy vegetation growth at both channel embankments below the structure. See Photo 26.  
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 01: The right (east) timber guard is decayed up to 100%, having the north end missing. The 4th 
railroad tie from the north is not attached and   displaced. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 02: Decayed and missing south end of the right (east) timber guard.  
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 03: Missing section 16ft. L on the left timber guard at Span  2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 04:  Typical splits and checks on the railroad ties. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 05: Typical severe decay and vegetation growth on some railroad   ties. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 06:  There is a tree growing between the railroad ties at north of Bent   7. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 07: Both beams exhibit severe corrosion throughout with   pitting. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 08: The outboard faces of the beams exhibit   graffiti. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 09: The bearing plates and anchorage hardware are heavily corroded with up to 100% section loss. 
Neoprene pads at abutment bearings. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 10: Typical corrosion with pitting at the intermediate bents bearing   plates. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 11: All steel caps exhibit moderate to severe corrosion, having areas of up to 100% section loss at 
random locations. Shown Pier cap 7, east  end. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 12: Typical corrosion with pitting on the steel pier caps. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 13: Severe corrosion with section loss up to 100% at east end of Abutment 1 cap. (Front view) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 14: Severe corrosion with section loss up to 100% at east end of Abutment 1 cap. (East view) 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 15: Pile 8-3 exhibits severe decay with section loss up to 70% below the groundline. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 16: Severe decay with section loss up to 40% below the groundline on Pile    1-2. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 17: Severe decay with section loss up to 50% below the groundline on Pile    2-3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 18: Pile 4-1 and the cross bracing have severe decay, having up to 100% section loss at the cross 
bracing connection. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 19: Typical decay on the piles of Bents 3 thru 6 at the tide   zone. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 20:  Pier 6 has one broken cross bracing at Pile 6-4, and the horizontal is missing. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 21:     Typical decay with section loss at the bottom ends of the cross bracing members. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 22: Spall 30in. L x 15in. H x 3in. D with two exposed rebar at Abutment 1 concrete wall, 2ft. west of 
Pile 1-5. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 23:   Both concrete walls exhibit graffiti throughout. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 24: Typical erosion at the channel slopes. 
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E: PHOTO SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 25: There is drift and debris scattered on the channel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 26: There is heavy vegetation growth at both channel slopes below the    structure. 
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F: RECOMMENDED REPAIRS 

Element 

Timber Deck  
_Replace all timber deck railroad ties and timber guards. Photos 01 thru   05. 
_Remove tree growing between railroad ties north of Bent 7. Photo   06. 

 
Steel Beams  
_Clean and coat corrosion at the steel beams. Photo   07. 

 
Slide Bearing  
_Clean and coat corrosion on bearing plates and hardware. Photos 09 and   10. 

 
 Steel Pier Caps  
_Reinforce web to bottom flange section on all steel caps. Photos 11 and   12. 

 
Steel Abutm  
_Reinforce web to bottom flange section of the abutment caps. Photos 13 and    14. 

 
Timber Piles  
_Replace or jacket all timber piles. Photos 15 thru   19. 
_Replace all cross bracing members. Photos 20 and   21. 

 
Concrete Wall  
_Clean and coat exposed rebar and repair spall at Abutment 1 concrete wall. Photo 22. 

 
Channel  
_Fill and stabilize eroded areas at the channel embankments. Photo   24. 
_Remove debris and drift from the channel. Photo   25. 
_Remove heavy vegetation from the channel slopes below the structure. Photo   26. 
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G: SCOUR EVALUATION  

 
Profile Data - Numerical Summary 

Bent # Left Height (ft.) Right Height (ft.) 
1  4.5  4.4 
2 8.1 8.6 
3 14.9 15.5 
4 19 18.9 

4.5 19.8 19.3 
5 18.9 18.8 
6 15.9 15.6 
7 8.6 8.7 
8 4.2 4.3 

 
 
 
 

Notes:  
 
1. Measurements were taken from the top of the deck timber guards. Waterline 

measurement at mid-channel: Left 15.4 ft. Right 15.4 ft. Maximum Depth: 4.4 ft. 
2. There are no previous documented soundings to evaluate any significant 

scour issues.   
3. Current sounding and depth of channel do not reflect any potential scour 

concerns.  
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Diagram 01: Elevation View 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagram 02: Top View. Main Elements Layout and Numbering. 
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Diagram 01: End Bent Cap 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagram 03: Typical Bent Elevation 
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Executive Summary 
Ludlum Trail Corridor Bridge 1 crossing the Coral Gables (C-3) Canal was load rated for future potential use a s a shared-
use path with light maintenance emergency vehicle access.  The bridge was originally an FEC rail line that has been 
abandoned.  No existing plans were provided for this analysis.  

A load rating analyses of the superstructure, based on assumptions outlined in this report, and on findings of a bridge 
inspection performed by Marlin Engineering indicate that with the removal of the exiting rail road tie deck and installation 
of a properly designed reinforced concrete deck, the bridge would not have Florida Legal Load restrictions on the 
superstructure. 

Bridge Location 
Ludlam Trail Corridor Bridge is located approximately 0.5 mile north of SR-976 (SW 40th Street) in the northeast corner of 
AD Barnes Park.   

 Location of Bridge 1
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Load Rating Assumptions 
The following assumptions were made for this load rating analysis: 
 

1. The load rating was performed using LRFR method. 
2. The load rating analysis is limited to one two-girder 12-0” span, conservatively taken to be simply supported. 
3. Reduction in girder section properties was taken to account for documented section loss. 
4. A non-composite reinforced concrete deck was analyzed in lieu of the existing timber rail tie deck. 
5. No allowance for the weight of stay-in-place forms is included in the load rating. 
6. No allowance for future wearing surface is included in the load rating. 
7. A fictitious concrete deck with a width of 18.0 ft. was used for the computation of Dead Load ONLY.  The existing 

superstructure CANNOT be used to support an 18 ft. wide deck.  Increasing the deck width to 18 ft. would require 
the design of a new superstructure and substructure, and subsequent post-design load rating. 

 
 

Bridge Information 
Max Span Length: 12.0 ft. 
Bridge Width:  18.0 ft.*  
Deck Thickness:  10 in. 
Girder Dimensions: As shown in Load Rating calculations 
Skew Angle:  0 deg. 
Concrete Unit Wight: 150 pcf for deck concrete 
Steel Unit Weight; 490 pcf 
Steel Yield Strength: 36 ksi 
 
*Used in the computation of dead load only.  The existing superstructure cannot be used to support an 18 ft. wide deck. 
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Load Rating Calculations: 
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A: ELEVATION & LOCATION MAP  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ludlam Trail Corridor Bridge-2 over Tamiami Canal, located 0.1 Miles North of SR-968 
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B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 01:  East Elevation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory  Photo  02: West  Elevation  
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B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 03:  Deck Overview  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 04:  South Approach Looking South  
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B: STRUCTURE LEVEL INVENTORY REPORT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 05:  North Approach Looking North  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 06:  Typical Bearing  
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B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 07:  Typical Intermediate Pier  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 08:  Main Span Bent 6 Overview  
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B: STRUCTURE LEVEL INVENTORY REPORT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 09:  Abutment 1 Overview  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inventory Photo 10: Abutment 10 Overview  
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