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Agenda 

• AASHTO LRFD Bridge Design Specification 

Article 3.6.5 – Vehicular Collision Force: CT 

• TL-5 Barrier 

• Example #1 – Two Span Bridge with T-Pier 

(Hammerhead) 

• Example #2 – Four Span Bridge with Multi-

column Piers 







LRFD Article 3.6.5 
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LRFD Pier Design – Fifth Edition 2010 

• 400 kip load 

• All structures within 30-feet of traveled way that 

are not protected by a TL-5 Rail 

• Load Combination Extreme Event II 

LRFD Article 3.6.5 



LRFD Article 3.6.5 

Pier Protection 



TL-5 Barrier 

Pier Protection 



TL-5 Barrier 

54” Tall, F-Shape, TL-5 Barrier (Sample) 



Example #1 – T-Pier 
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Example #1 – T-Pier 

• Original Plan for Multi-column Pier 

Example #1 – T-Pier 



Example #1 – T-Pier 

• Design Loads (Multi- Column) 

▫ Standard Loading (without CT) 

▫ CT force in Plane with Pier 

▫ CT force Transverse to Pier 

 

• Design Load (T-Pier) 

▫ CT force Transverse to Pier 

Example #1 – T-Pier 
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Example #1 – Results 
Condition Column Footing 

Multi-Column (without 
CT) 

42” Dia. Column 

21 - #9 Verticals (1.5%) 

(Strength I) 

4 – 9’ X 15’ 

13 Piles (52 Total) 

(Strength I & V) 

Multi-Column (CT in 
plane with Pier) 

42” Dia. Column 

29 - #11 Verticals (3.3%) 

(Extreme Event II) 

4 – 12’ X 12’ 16 Piles 

Fails (Need continuous 
footing)  (Ext. Event II) 

Multi-Column (CT 
Transverse to Pier) 

42” Dia. Column 

29 - #11 Verticals (3.3%) 

(Extreme Event II) 

4 – 12’ X 15’ 

16 Piles (64 Total) 

(Extreme Event II) 

T-Pier (CT Transverse 
to Pier) 

51’-6” x 2’-6” Wall 

148 - #9 Vert. (~1.0%) 

(Strength I) 

55’-6” X 16’-6” 

60 Piles 

(Strength I) 

Example #1 – T-Pier 
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Example #2 – Multi-Column 

Condition Column Footing 

Without CT 42” Square Column 

32 - #8 Verticals (1.4%) 

(Strength I) 

64’ X 12’ 

51 Piles 

(Strength I) 

With CT 42” Square Column 

32 - #10 Verticals (2.3%) 

(Extreme Event II) 

64’ X 12’ 

51 Piles 

(Strength I) 

Example #2 – Multi-Column 
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