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xx.
Amend § 238.205 by revising paragraph (a) to read as follows:

§ 238.205
Anti-climbing mechanism.


(a)
Except as provided in paragraph (b) of this section, all passenger equipment placed in service for the first time on or after September 8, 2000, and prior to [INSERT DATE 60 DAYS AFTER DATE OF PUBLICATION OF FINAL RULE] shall have at both the forward and rear ends an anti-climbing mechanism capable of resisting an upward or downward vertical force of 100,000 pounds without failure.  All passenger equipment placed in service for the first time on or after [INSERT DATE 60 DAYS AFTER DATE OF PUBLICATION OF FINAL RULE] shall have at both the forward and rear ends an anti-climbing mechanism capable of resisting an upward or downward vertical force of 100,000 pounds without permanent deformation.  When coupled together in any combination to join two vehicles, AAR Type H and Type F tight-lock couplers satisfy the requirements of this paragraph (a). 


*
*
*
*
*

xx.
Amend § 238.209 by revising it to read as follows:

§ 238.209
Forward-facing end structure of locomotives, including cab cars and 


MU locomotives.


(a)(1)
The skin covering the forward-facing end of each locomotive, including a cab car and an MU locomotive, shall be:


(i) 
Equivalent to a ½-inch steel plate with a 25,000 pounds-per-square-inch 


yield strength—material of a higher yield strength may be used to decrease the required thickness of the material provided at least an equivalent level of strength is maintained;


(ii) 
Designed to inhibit the entry of fluids into the occupied cab area of the equipment; and


(iii) 
Affixed to the collision posts or other main vertical structural members of the forward end structure so as to add to the strength of the end structure.


(2) 
As used in this paragraph (a), the term “skin” does not include forward-facing windows and doors.


(b)
The forward end structure of a cab car or an MU locomotive may comply with the requirements of appendix F to this part in lieu of the requirements of either § 238.211 (collision posts) or § 238.213 (corner posts), or both, provided that the end structure is designed to protect the occupied volume for the full height of the car, from the underframe to the anti-telescoping plate (if used) or roof rails.
xx.
Amend § 238.211 by revising the introductory text of paragraphs (a), (b), and (b)(2), by redesignating paragraph (c) as paragraph (d) and revising it, and by adding new paragraph (c) to read as follows:   

§ 238.211     Collision posts.


(a)
Except as further specified in this paragraph, paragraphs (b) through

(d) of this section, and § 238.209(b) —


*
*
*
*
* 

     
(b)
Each locomotive, including a cab car and an MU locomotive, ordered on or after September 8, 2000, or placed in service for the first time on or after September 9, 2002 (except a conventional locomotive manufactured on or after January 1, 2009, which is subject to the requirements of subpart D of part 229 of this chapter), shall have at its forward end, in lieu of the structural protection described in paragraph (a) of this section either:


(1)
*
*
*

     
(2)
An equivalent end structure that can withstand the sum of the forces that each collision post in paragraph (b)(1) of this section is required to withstand. 

     
(c)
Each cab car and MU locomotive ordered on or after [INSERT DATE 14 MONTHS AFTER DATE OF PUBLICATION OF FINAL RULE], or placed in service for the first time on or after [INSERT DATE 38 MONTHS AFTER DATE OF PUBLICATION OF FINAL RULE], shall have at its forward end, in lieu of the structural protection described in paragraphs (a) and (b) of this section, two forward collision posts, located at approximately the one-third points laterally, meeting the following requirements:  


(1)
Each collision post acting together with its supporting car body structure shall be capable of withstanding the following loads individually applied at any angle within 15 degrees of the longitudinal axis:

     
(i)
A 500,000-pound longitudinal force applied at a point even with the top of the underframe, without exceeding the ultimate strength of either the post or its supporting car body structure; 

  
(ii)
A 200,000-pound longitudinal force applied at a point 30 inches above the top of the underframe, without exceeding the ultimate strength of either the post or its supporting car body structure; and

     
(iii)
A 60,000-pound longitudinal force applied at any height along the post above the top of the underframe, without permanent deformation of either the post or its supporting car body structure; and 


(2)
Prior to or during structural deformation, each collision post acting together with its supporting car body structure shall be capable of absorbing a minimum of 135,000 ft-lbs (0.18 MJ) of energy with no more than 10 inches of longitudinal, permanent deformation into the occupied volume, in accordance with the following:  


(i)
The collision post shall be loaded longitudinally at a height of 30 inches above the top of the underframe; 


(ii)
The load shall be applied with a fixture, or its equivalent, having a width sufficient to distribute the load directly into the webs of the post, but of no more than 36 inches, and either:


(A)
 A flat plate with a height of 6 inches; or 


(B)
A curved surface with a diameter of no more than 48 inches; and


(iii)
There shall be no complete separation of the post, its connection to the underframe, its connection to either the roof structure or anti-telescoping plate (if used), or of its supporting carbody structure. 

(d)
The end structure requirements of this section apply only to the ends of a semi-permanently coupled consist of articulated units, provided that:


(1)  
The railroad submits to the FRA Associate Administrator for Safety under the procedures specified in §238.21 a documented engineering analysis establishing that the articulated connection is capable of preventing disengagement and telescoping to the same extent as equipment satisfying the anti-climbing and collision post requirements contained in this subpart; and 


(2)     FRA finds the analysis persuasive.

xx.
Section 238.213 is revised to read as follows:

§ 238.213     Corner posts.

           (a)(1) 
Except as further specified in paragraphs (b) and (c) of this section and § 238.209(b), each passenger car shall have at each end of the car, placed ahead of the occupied volume, two full-height corner posts, each capable of resisting together with its supporting car body structure:


(i)  
A 150,000-pound horizontal force applied at a point even with the top of the underframe, without exceeding the ultimate strength of either the post or its supporting car body structure; 



(ii)  
A 20,000-pound horizontal force applied at the point of attachment to the roof structure, without exceeding the ultimate strength of either the post or its supporting car body structure; and


(iii)  
A 30,000-pound horizontal force applied at a point 18 inches above the top of the underframe, without permanent deformation of either the post or its supporting car body structure. 

(2)  
For purposes of this paragraph (a), the orientation of the applied horizontal forces shall range from longitudinal inward to lateral inward.



(b)  
Except as provided in paragraph (c) of this section, each cab car and MU locomotive ordered on or after [INSERT DATE 14 MONTHS AFTER DATE OF PUBLICATION OF FINAL RULE], or placed in service for the first time on or after [INSERT DATE 38 MONTHS AFTER DATE OF PUBLICATION OF FINAL RULE], shall have at its forward end, in lieu of the structural protection described in paragraph (a) of this section, two corner posts ahead of the occupied volume, meeting the following requirements: 

            (1) 
Each corner post acting together with its supporting car body structure shall be capable of withstanding the following loads individually applied toward the inside of the vehicle at all angles in the range from longitudinal to lateral:

            (i)  
A 300,000-pound horizontal force applied at a point even with the top of the underframe, without exceeding the ultimate strength of either the post or its supporting car body structure;

            (ii) 
A 100,000-pound horizontal force applied at a point 18 inches above the top of the underframe, without permanent deformation of either the post or its supporting car body structure; and 

           (iii)  
A 45,000-pound horizontal force applied at any height along the post above the top of the underframe, without permanent deformation of either the post or its supporting car body structure; and 


(2)
Prior to or during structural deformation, each corner post acting together with its supporting car body structure shall be capable of absorbing a minimum of 120,000 ft-lbs (0.16 MJ) of energy with no more than 10 inches of longitudinal, permanent deformation into the occupied volume, in accordance with the following:  


(i)
The corner post shall be loaded longitudinally at a height of 30 inches above the top of the underframe; 


(ii)
The load shall be applied with a fixture, or its equivalent, having a width sufficient to distribute the load directly into the webs of the post, but of no more than 36 inches and either:


(A)
A flat plate with a height of 6 inches; or


(B)
A curved surface with a diameter of no more than 48 inches; and


(iii)
There shall be no complete separation of the post, its connection to the underframe, its connection to either the roof structure or anti-telescoping plate (if used), or of its supporting carbody structure.
            (c)  
Each cab car and MU locomotive ordered on or after [INSERT DATE 14 MONTHS AFTER DATE OF PUBLICATION OF FINAL RULE], or placed in service for the first time on or after [INSERT DATE 38 MONTHS AFTER DATE OF PUBLICATION OF FINAL RULE], utilizing low-level passenger boarding on the non-operating side of the cab end shall meet the corner post requirements of paragraph (b) of this section for the corner post on the side of the cab containing the control stand.  In lieu of the requirements of paragraph (b) of this section, and after FRA review and approval of a plan, including acceptance criteria, to evaluate compliance with this paragraph (c), each such cab car and MU locomotive may have two corner posts on the opposite (non-operating) side of the cab from the control stand meeting the following requirements:  

            (1)  
One corner post shall be located ahead of the stepwell and, acting together with its supporting car body structure, shall be capable of withstanding the following horizontal loads individually applied toward the inside of the vehicle:

  
(i) 
A 150,000-pound longitudinal force applied at a point even with the top of the underframe, without exceeding the ultimate strength of either the post or its supporting car body structure;

           (ii) 
A 30,000-pound longitudinal force applied at a point 18 inches above the top of the underframe, without permanent deformation of either the post or its supporting car body structure;  

           (iii) 
A 30,000-pound longitudinal force applied at the point of attachment to the roof structure, without permanent deformation of either the post or its supporting car body structure;

           (iv) 
A 20,000-pound longitudinal force applied at any height along the post above the top of the underframe, without permanent deformation of either the post or its supporting car body structure;

           (v) 
A 300,000-pound lateral force applied at a point even with the top of the underframe, without exceeding the ultimate strength of either the post or its supporting car body structure;

           (vi) 
A 100,000-pound lateral force applied at a point 18 inches above the top of underframe, without permanent deformation of either the post or its supporting car body structure; and

           (vii) 
A 45,000-pound lateral force applied at any height along the post above the top of the underframe, without permanent deformation of either the post or its supporting car body structure; and

 (2)  
A second corner post shall be located behind the stepwell and, acting together with its supporting car body structure, shall be capable of withstanding the following horizontal loads individually applied toward the inside of the vehicle:

  
(i) 
A 300,000-pound longitudinal force applied at a point even with the top of the underframe, without exceeding the ultimate strength of either the post or its supporting car body structure;

  
(ii) 
A 100,000-pound longitudinal force applied at a point 18 inches above the top of the underframe, without permanent deformation of either the post or its supporting car body structure;

  
(iii) 
A 45,000-pound longitudinal force applied at any height along the post above the top of the underframe, without permanent deformation of either the post or its supporting car body structure;

  
(iv) 
A 100,000-pound lateral force applied at a point even with the top of the underframe, without exceeding the ultimate strength of either the post or its supporting car body structure;

  
(v) 
A 30,000-pound lateral force applied at a point 18 inches above the top of the underframe, without permanent deformation of either the post or its supporting car body structure; and

  
(vi) 
A 20,000-pound lateral force applied at any height along the post above the top of the underframe, without permanent deformation of either the post or its supporting car body structure; and
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(3)
Prior to or during structural deformation, the two posts in combination acting together with their supporting body structure shall be capable of absorbing a minimum of 120,000 ft-lbs (0.16 MJ) of energy in accordance with the following:  


(i)
The corner posts shall be loaded longitudinally at a height of 30 inches above the top of the underframe; 


(ii)
The load shall be applied with a fixture, or its equivalent, having a width sufficient to distribute the load directly into the webs of the post, but of no more than 36 inches and either:


(A)
 A flat plate with a height of 6 inches; or 


(B)
A curved surface with a diameter of no more than 48 inches; and


(iii)
The corner post located behind the stepwell shall have no more than 10 inches of longitudinal, permanent deformation.  There shall be no complete separation of the corner post located behind the stepwell, its connection to the underframe, its connection to either the roof structure or anti-telescoping plate (if used), or of its supporting carbody structure.  The corner post ahead of the stepwell is permitted to fail.  (A graphical description of the forward end of a cab car or an MU locomotive utilizing low-level passenger boarding on the non-operating side of the cab end is provided in Figure 1 to subpart C.)
Figure 1 to Subpart C of Part 238—

Depiction of Corner Posts at Forward End of a Cab Car or  
MU Locomotive Utilizing Low-Level Passenger Boarding 
on the Non-Operating Side of the Cab End
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xx.
Appendix F to part 238 is added to read as follows:

Appendix F to Part 238—Alternative Dynamic Performance Requirements for Front End Structures of Cab Cars and MU Locomotives.  

As specified in § 238.209(b), the forward end of a cab car or an MU locomotive may comply with the requirements of this appendix in lieu of the requirements of either § 238.211 (collision posts) or § 238.213 (corner posts), or both.  The requirements of this appendix are intended to be equivalent to the requirements of those sections and allow for the application of dynamic performance criteria to cab cars and MU locomotives as an alternative to the requirements of those sections.  The alternative dynamic performance requirements are applicable to all cab cars and MU locomotives, and may in particular be helpful for evaluating the compliance of cab cars and MU locomotives with shaped-noses or crash energy management designs, or both.  In any case, the end structure must be designed to protect the occupied volume for the full height of the car, from the underframe to the anti-telescoping plate (if used) or roof rails.

The requirements of this appendix are provided only as alternatives to the requirements of §§ 238.211 and 238.213.  Cab cars and MU locomotives are not required to comply with both the requirements of those sections and this appendix. 

    
(a)(1)
In lieu of the requirements of § 238.211, the front end frame acting together with its supporting car body structure shall be capable of absorbing a minimum of 135,000 ft-lbs (0.18 MJ) of energy prior to or during structural deformation by withstanding a frontal impact with a rigid object in accordance with the following:

(i)  
The striking surface of the object shall be centered at a height of 30 inches above the top of the underframe;
(ii)   
The striking surface of the object shall have a width of no more than 36 inches and a diameter of no more than 48 inches;

(iii)
The center of the striking surface shall be offset by 19 inches laterally from the center of the cab car or MU locomotive, and on the weaker side of the end frame if its strength is not symmetrical; and

(iv)
Only the striking surface of the object interacts with the end frame structure; and 


(2)
As a result of the impact, there shall be no more than 10 inches of longitudinal, permanent deformation into the occupied volume.  There shall also be no complete separation of the post, its connection to the underframe, its connection to either the roof structure or the anti-telescoping plate (if used), or of its supporting carbody structure.  (A graphical description of the frontal impact is provided in Figure 1 to this appendix.); and


(3)
The nominal weights of the object and the cab car or MU locomotive, as ballasted, and the speed of the object may be adjusted to impart the minimum of 135,000 ft-lbs (0.18 MJ) of energy (Ea) to be absorbed, in accordance with the following forumula:  Ea = E0 – Ef
Where—

E0 = Energy of initially moving object at impact = ½ m1*V02.
Ef = Energy after impact = ½ (m1+m2)*Vf2.
V0 = Initially moving object impact speed.
Vf = Speed of both objects after collision = m1*V0/(m1+m2).
m1 = Initially moving object mass.
m2 = Initially standing object mass.

(Figure 1 shows as an example a cab car or an MU locomotive having a weight of 100,000 lbs and the impacting object having a weight of 14,000 lbs, so that a minimum speed of 18.2 mph would meet the collision energy requirement.)

(b)(1)
In lieu of the requirements of § 238.213, the front end frame acting together with its supporting car body structure shall be capable of absorbing a minimum of 120,000 ft-lbs (0.16 MJ) of energy prior to or during structural deformation by withstanding a frontal impact with a rigid object in accordance with the following:

(i)  
The striking surface of the object shall be centered at a height of 30 inches above the top of the underframe;
(ii)   
The striking surface of the object shall have a width of no more than 36 inches and a diameter of no more than 48 inches; 

(iii)
The center of the striking surface shall be aligned with the outboard edge of the car, and on the weaker side of the end frame if its strength is not symmetrical; and 

(iv)
Only the striking surface of the object interacts with the end frame structure; and 

(2)(i)  
 Except as provided in paragraph (b)(2)(ii) of this appendix, as a result of the impact, there shall be no more than 10 inches of longitudinal, permanent deformation into the occupied volume.  There shall also be no complete separation of the post, its connection to the underframe, its connection to either the roof structure or the anti-telescoping plate (if used), or of its supporting carbody structure.  (A graphical description of the frontal impact is provided in Figure 2 to this appendix.); and
(ii)
After FRA review and approval of a plan, including acceptance criteria, to evaluate compliance with this paragraph (b), cab cars and MU locomotives utilizing low-level passenger boarding on the non-operating side of the cab may have two, full-height corner posts on that side, one post located ahead of the stepwell and one located behind it, so that the corner post located ahead of the stepwell is permitted to fail provided that— 

(A)  
The corner post located behind the stepwell shall have no more than 10 inches of longitudinal, permanent deformation; and 

(B)
There shall be no complete separation of that post, its connection to the underframe, its connection to either the roof structure or the anti-telescoping plate (if used), or of its supporting carbody structure; and 

(3)
The nominal weights of the object and the cab car or MU locomotive, as ballasted, and the speed of the object may be adjusted to impart the minimum of 120,000 ft-lbs (0.16 MJ) of energy (Ea) to be absorbed in accordance with the following: 
Ea = E0 – Ef
Where—

E0 = Energy of initially moving object at impact = ½ m1*V02.
Ef = Energy after impact = ½ (m1+m2)*Vf2.
V0 = Initially moving object impact speed.
Vf = Speed of both objects after collision = m1*V0/(m1+m2).
m1 = Initially moving object mass.
m2 = Initially standing object mass.

(Figure 2 shows as an example a cab car or an MU locomotive having a weight of 100,000 lbs and the impacting object having a weight of 14,000 lbs, so that a minimum speed of 17.1 mph would meet the collision energy requirement.)

FIGURE 1 TO APPENDIX F OF PART 238–
Example of Forward End of Cab Car or MU Locomotive 
at Impact with Proxy Object to Demonstrate Compliance with Alternative, Collision Post Performance Standard

Top and Side Views
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FIGURE 2 TO APPENDIX F OF PART 238–

Example of Forward End of Cab Car or MU Locomotive 
at Impact with Proxy Objectto Demonstrate Compliance with Alternative, Corner Post Performance Standard

Top and Side Views
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