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FREIGHT CAR TRUCK DESIGN OPTIMIZATION 

Truck Economic Data C o lle ction  and Analysis 

EXECUTIVE SUMMARY

B a c k g r o u n d :  E c o n o m i c  M e t h o d o l o g y  D e v e l o p m e n t

T h e  i n i t i a l  e c o n o m i c  a n a l y s i s  e f f o r t  r e s u l t e d  i n  t h e  d e v e l o p m e n t  o f  a  

m e t h o d o l o g y  f o r  c o n d u c t i n g  a  c o m p r e h e n s i v e  s t u d y  o f  t r u c k  e c o n o m i c s .

A  f i r s t  i n t e r i m  r e p o r t  c o v e r i n g  t h e  T D O P  m e t h o d o l o g y  w a s  p u b l i s h e d  

b y  t h e  F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  i n  A p r i l  1 9 7 5 .  I t  c o n t a i n s  t h e  

e c o n o m i c  e v a l u a t i o n  p r o c e d u r e s  t h a t  t h e  r a i l r o a d  i n d u s t r y  a n d  i t s  s u p p l i e r s  

m a y  e l e c t  t o  u s e  f o r  m a k i n g  p r o p o s e d  i n v e s t m e n t  d e c i s i o n s  a m o n g  a l t e r ­

n a t i v e  t r u c k  d e s i g n s .

P r o g r e s s :  T r u c k  E c o n o m i c  D a t a  C o l l e c t i o n  a n d  A n a l y s i s  P r o g r a m

T h e  p r i m a r y  o b j e c t i v e  o f  t h i s  P r o g r a m  i s  t o  t e s t  t h e  p r o c e d u r e s  f o r  

c o l l e c t i n g  a n d  a n a l y z i n g  t h e  s i g n i f i c a n t  a c t u a l  o p e r a t i n g  c o s t s  o f  e x i s t i n g  

T y p e  I  g e n e r a l  p u r p o s e  t r u c k s .  T h i s  s e c o n d  i n t e r i m  r e p o r t  c o v e r s  t h e  

p r o g r e s s  o f  t h e  p r o g r a m .  A  g e n e r a l i z e d  t r u c k  c o s t  i n f o r m a t i o n  s y s t e m  

w a s  d e s i g n e d  f o r  t h e  c o l l e c t i o n  a n d  i n t e g r a t i o n  o f  t r u c k  e c o n o m i c  d a t a .

T h e  c o l l e c t i o n  o f  t e s t  d a t a  f o r  o f f - l i n e  t r u c k  m a i n t e n a n c e  c o s t s  w a s  

c o m p l e t e d .  T $ s t  d a t a  c o l l e c t i o n  w a s  i n i t i a t e d  f o r  o n - l i n e  t r u c k  m a i n ­

t e n a n c e  c o s t s ;  a s s o c i a t e d  c o m m o d i t y  l o s s e s ,  d e r a i l m e n t s ,  t r a i n  a n d  

r o a d w a y  c o s t s ;  a n d  t h e  t r u c k - r e l a t e d  o p e r a t i n g  c o n d i t i o n s .  P r e p a r a t o r y  

w o r k  w a s  b e g u n  t o  d e v e l o p  t h e  a p p r o p r i a t e  d a t a  a n a l y s i s  g u i d e l i n e s .  A  

p r e l i m i n a r y  a n a l y s i s  o f  s o m e  o f  t h e  t e s t  d a t a  c l e a r l y  r e v e a l e d  t h e  t r u c k T s  

r e p o r t e d  o f f - l i n e  w e a r  a n d  f a i l u r e  c o s t  p e r f o r m a n c e .  T h e  T D O P  T r u c k  

E c o n o m i c  M o d e l  u s e d  a s  t h e  g u i d e  f o r  t h e  d a t a  c o l l e c t i o n  f o l l o w s  o n  t h e  

n e x t  p a g e  .

F u t u r e :  T y p e  I  T r u c k  E c o n o m i c  D a t a  B a s e  U s e

*
T h e  c o m p l e t i o n  o f  t h i s  p r o g r a m  i s  e x p e c t e d  t o  r e s u l t  i n  t e s t e d  p r o c e d u r e s  

f o r  t h e  i n d u s t r y  u s e r  t o  f o l l o w  t o  e s t a b l i s h  h i s  o w n  t r u c k  e c o n o m i c  d a t a  

b a s e .  T h e  f u t u r e  e x p l o i t a t i o n  o f  t h e  d a t a  b a s e  a i d e d  b y  t h e  T D O P  e c o n o m i c  

d a t a  a n a l y s i s  g u i d e l i n e s ,  b e i n g  d e v e l o p e d ,  s h o u l d  h e l p  t h e  u s e r  d e t e r m i n e  

t h e  e c o n o m i c  o p e r a t i n g  l i f e  c y c l e s  o f  h i s  e x i s t i n g  t r u c k s .  T h e  l i f e  c y c l e  

d a t a  a r e  u s e f u l  f o r  t h e  t r u c k  c o m p a r a t i v e  a n a l y s i s  a n d  c o m p o n e n t  r e p l a c e ­

m e n t  d e c i s i o n s .  T h e  d a t a  a r e  a l s o  u s e f u l  f o r  t h e  i n d u s t r y ' s  e n g i n e e r i n g  

t r u c k  d e s i g n  i m p r o v e m e n t  e f f o r t .  S i n c e  t h e  d a t a  b e i n g  g a t h e r e d  i n c l u d e  

t h e  t r u c k ' s  h i s t o r i c a l  w e a r  a n d  f a i l u r e  c o s t  p e r f o r m a n c e ,  t h e y  c a n  s e r v e  

a s  g u i d e s  f o r  t e s t i n g  i m p r o v e m e n t s  f o r  c o m p a r i s o n  w i t h  a l t e r n a t i v e  d e s i g n  

c h o i c e s  .
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FREIGHT CAR TRUCK DESIGN OPTIMIZATION

Truck Economic Data C o lle c t io n  and A nalysis

Management Summary

I . Background

A. M ethodology development

The i n i t i a l  economic analysis  o f  the Freight Car Truck Design 

O ptim ization P ro je c t  (TDOP) resu lted  in  the development o f  a 

methodology fo r  conducting a comprehensive study o f  truck 

econom ics. This e f f o r t  took the form o f  an Economic A nalysis 

Plan, published  by the Federal R ailroad Adm inistration  in  

A p r il 1975-/ . The plan  id e n t i f ie s  the s ig n if ic a n t  co s ts  to  be 

analyzed and contains the economic evaluation  procedures to 

be used by the ra ilro a d  industry and i t s  su ppliers to  help  make 

d e c is io n s  among proposed investments in  a lte rn a tiv e  truck d e ­

signs (a summary o f  the procedure f o l lo w s ) .

\ l  See F reight Car Truck Design O ptim ization Methodology For A Comprehen­
s iv e  Study o f  Truck Economics, Federal R ailroad A dm inistration , ORijD 
Report No. 75-58, A p r il 1975, a v a ila b le  through the N ational Technical 
Inform ation S erv ice , S p r in g fie ld  VA 22161 (PB 248 832/AS).
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2  . O r g a n i z a t i o n  s o u r c e s

T h e  m e t h o d o l o g y  w a s  p r e p a r e d  b y  t h e  T D O P  e c o n o m i c  s t a f f  

u n d e r  t h e  g u i d a n c e  o f  t h e  T D O P  m a n a g e m e n t  g r o u p  a n d  t h e  

r a i l r o a d  i n d u s t r y  a n d  i t s  s u p p l i e r s  i n  c o o p e r a t i o n  w i t h  r e p r e ­

s e n t a t i v e s  o f  t h e  F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n ' s  O f f i c e  o f  

R e s e a r c h  a n d  D e v e l o p m e n t  a n d  t h e  A s s o c i a t i o n  o f  A m e r i c a n  

R a i l r o a d s .  H e a d q u a r t e r s  f o r  t h i s  e f f o r t  a r e  l o c a t e d  a t  t h e  

S o u t h e r n  P a c i f i c  T r a n s p o r t a t i o n  C o m p a n y  i n  S a n  F r a n c i s c o ,  

C a l i f o r n i a .

3  .  T y p e  I  t r u c k  d a t a  s o u r c e s

A  b r i e f  T y p e  I  t r u c k  e c o n o m i c  s u r v e y  o f  a v a i l a b l e  i n f o r m a t i o n  

w a s  c o n d u c t e d  d u r i n g  t h e  i n i t i a l  e c o n o m i c  a n a l y s i s  e f f o r t .

L a t e r ,  f i e l d  t r i p s  w e r e  m a d e  t o  o b s e r v e  a c t u a l  t r u c k  o p e r a t i o n s :  

t r u c k  m a i n t e n a n c e  p r a c t i c e s ,  s p a r e  p a r t  i n v e n t o r i e s ,  t r u c k  

m a i n t e n a n c e  f a c i l i t i e s ,  r o a d w a y  c o n d i t i o n s ,  t r a i n  h a n d l i n g ,  a n d  

o p e r a t i n g  c o s t  a c c o u n t i n g  p r o c e d u r e s .  A v a i l a b l e  n a t i o n a l ,  i n ­

t e r n a t i o n a l ,  a n d  l o c a l  t r u c k  o p e r a t i n g  c o s t  r e p o r t s  a n d  e c o n o m i c  

s t u d i e s  w e r e  r e v i e w e d .  I n t e r v i e w s  w e r e  h e l d  t o  d e t e r m i n e  t h e  

a v a i l a b i l i t y  o f  c o m p u t e r  f i l e s  c o n t a i n i n g  r e l e v a n t  t r u c k  d a t a  

a n d  t o  d e t e r m i n e  o t h e r  e x i s t i n g  m e t h o d s  f o r  e v a l u a t i n g  t r u c k ,  

e c o n o m i c s .  A v a i l a b l e  b u d g e t a r y  r e p o r t s  w e r e  a n a l y z e d .

4 .  T r u c k  d a t a  s e l e c t i o n ^ /

T h e  t r u c k  d a t a  s e l e c t e d  f o r  e c o n o m i c  a n a l y s i s  w e r e  t h e  o p e r ­

a t i n g  c o s t s  r e s u l t i n g  f r o m  t r u c k  c o m p o n e n t  s e r v i c e  a n d  w e a r  

a n d  f a i l u r e  p e r f o r m a n c e  a s s o c i a t e d  w i t h  t h e  t r u c k ' s  o p e r a t i n g  

c o n d i t i o n s .  F i n a n c i a l  d a t a  r e q u i r e m e n t s  w e r e  s e l e c t e d  a n d  

t h e  c o s t  d a t a  t o  b e  e x c l u d e d  f r o m  t h e  s t u d y  w e r e  e s t a b l i s h e d .

Id S e e  A p p e n d i x  A :  T r u c k  D a t a  S e l e c t i o n ,  f o r  a  l i s t i n g  o f  t h e  t y p e s  o f  d a t a .
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5 . Use of the m eth od o logy

The m eth od o log y  is  to be used by  the r a i lr o a d  industry  and 

its su p p liers  to  help  evaluate investm en ts  and to help  m ake 

d e c is io n s  to a s su re  e c o n o m ic  in vestm en ts  in p r o p o s e d  i m ­

p rovem en ts  to existing t r u c k s .—̂

B . Opportunity cost

The opportunity co s t  and a lternative  investm en ts  other than in 

trucks  a lso  are  to  be c o n s id e r e d .  The opportun ity  cost  is the cost  

to the industry  o f  the other things that m ust be s a c r i f i c e d  to bring  

about a savings resu lt in g  f r o m  a tru ck  in v estm en t ,  ( i . e .  , the b e n e ­

fits and co s ts  fo re g o n e  by  not investing in som e other a ltern ative , 

such as t r a c k  o r  m ot ive  p ow er or  som e e n t ire ly  d ifferent p ro d u ct ) .

5/II. T ruck  E c o n o m ic  Data C o l le c t io n  and A n a lys is  P r o g r a m  S um m ary—

A . Introduction

The T ru ck  E c o n o m ic  Data C o lle c t io n  and A n a lys is  P r o g r a m  was 

designed  to m eet  the o b je c t iv e s  d eve lop ed  in the E c o n o m ic  A n a lys is  

P lan . The e x p e c te d  resu lt  o f  the P r o g r a m  is  to p rov id e  the u s e rs  

with a tested  m eth o d o lo g y  fo r  their  own individual im p lem en ta tion . 

The o rd e r  o f  p r io r i t y  f o r  testing the m eth o d o lo g y  is  f i r s t  to c o l ­

le c t  the actual test  data fo r  the s ig n if ica n t  operating  co s ts  of s e l e c ­

ted existing tru ck s  (i . e . , to esta b lish  the e c o n o m ic  base  l in e ) .  The

4/— C o r o l la r y  uses  are to d e term in e  tru ck  e c o n o m ic  l i fe  c y c l e s ,  m e a su re  tru ck  
operating cost  p e r fo r m a n c e ,  and co m p a re  the operating  co s ts  of existing 
de signs .

—  See Appendix B: C ost Data C o lle c t io n  and A n a ly s is  T est  P r o c e d u r e  fo r  E x i s t ­
ing Trucks , fo r  details  .
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secon d  o r d e r  o f  p r io r i ty  is to deve lop  the estim ated  operating  c o s ts  

of p r o p o s e d  im p rov em en ts  to existing t r u c k s .  F in a lly ,  the e v a lu a ­

tion and c o m p a r is o n  of this in form ation  is  made during the s u b s e ­

quent data ana lys is  phase o f  the p r o g r a m .

B . P r o g r a m  status su m m a ry

1. E x ist in g  tru ck  test data co l le c t io n

a . O perating costs

The co l le c t io n  of test  data fo r  o f f - l in e  truck  m aintenance 

to hom e c a r s  has been com pleted  fo r  the p r e s e n t .  The 

tru ck  data w ere  co l le c te d  fo r  one Southern P a c i f i c  T r a n s ­

p orta t ion  Com pany 100-ton box car  c la ss  o f  99 c a r s ,  and 

one 7 0 -ton flat car  c la ss  of 64 c a r s .  The test  data include 

the com plete  daily r e c o r d e d  h is to ry  of the re p a ir  co s t  fo r  

each  tru ck  com ponent (car  num ber; com ponent and re p a ir  

d e sc r ip t io n  and loca t ion ;  the re a s o n  fo r  the rep a ir  and its 

c o s t ;  and the re sp o n s ib i l i ty  fo r  the rep a ir  cost  and the h a n d ­

ling l in e ) .  The c o l le c t io n  of test  data fo r  o n - l in e  t ru ck  m a in ­

tenance to hom e ca rs  is in p r o g r e s s .  Som e of the ex ist ing  

f ie ld  r e c o r d s  giving evidence  of tru ck  m aintenance act iv ity  

(such as the backs of bad o r d e r  ca rd s )  are being r e t r ie v e d  

and r e v ie w e d .  In addition, the co s ts  o f  tru ck  p r o je c t  m a in ­

tenance co s ts  are being gathered  through the use o f  p r o je c t  

c o s t  es t im ates  and p r o je c t  com p le t ion  r e p o r t s .

The c o l le c t io n  of other a s so c ia te d  operating co s t  test  data 

is  a lso  in p r o g r e s s .  A va ilab le  fre igh t c la im  re p o r t  inqu iry  

p r o g r a m s  are being a c c e s s e d  to acqu ire  ca r  c o m m o d ity  

lo s s  and damage co s ts  fo r  ana lysis  of t r u c k -r e la t e d  c a u s e s .
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F or  s im ila r  t r u c k - c a u s e  a n a ly s is ,  the d era i lm en t  costs  

are being ga th ered  f r o m  availab le  car  r e t ire m e n t  f i l e s ,  

the FR A R ail Equipm ent A c c id e n t /In c id e n t  R ep ort  S ys tem , 

and the F R A -p u b l is h e d  A cc id en t  B u lle t in s .  The c o l le c t io n  

of test  data for  t r u c k -r e la te d  tra in  d e lay  and lo s t  ca r  day 

costs  was not in itiated  during this phase o f  the e f fo r t ,  but 

w ill  be d eve lop ed  in a subsequent p h a se .  The only ca te g o ry  

of the other t r a c k / t r a in  com ponent co s ts  being cu rre n tly  

c o l le c te d  are  the t r u c k -r e la t e d  car  com ponent re p a ir  co s ts  

by m eans o f  the m aintenance data a cqu is it ion  e f fo r t  noted 

abov e .  In the fu tu re ,  Maintenance o f  W ay and M aintenance 

of E quipm ent c o s t  accounting and in sp e ct io n  r e p o r t s  are 

exp ected  to help  p rov id e  test  data fo r  the rem ain ing  t r u c k -  

re la ted  road w a y  and lo c o m o t iv e  c o s t s ,

b . Operating cond itions

L a s t ly ,  the re levan t  t r u c k -a s s o c ia te d  operating  condition  

test data are  being c o l le c te d  through ava ilab le  ca r  m o v e ­

ment and c a r  s p e c i f ica t io n  f i l e s .  These  data include the 

co m m o d ity  c a r r ie d  in the ca r ;  the avera ge  age o f  the ca r ;  

the c a r 's  em pty  and loaded  m ileage ;  and the to p o g ra p h ic ,  

g e o g r a p h ic ,  sp e e d ,  lo a d ,  and roadw ay co n d it io n s .

2 . T ruck  test  data an a lys is

The truck  data ana lys is  e f fo r t  is  being d ir e c te d  tow'ard the 

preparation of gu idelines  for  the e f fe c t ive  use o f  the data b a s e ,

a . E xp lo itation  o f  the tru ck  e c o n o m ic  data base

The natural resu lt  o f the adoption and im p lem en ta t ion  of 

the TDOP e c o n o m ic  p r o ce d u r e s  by the u s e r  should be the 

estab lish m en t o f  a re a d ily  available co m p re h e n s iv e  truck
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e c o n o m ic  data b a s e .  It can then be exp lo ited  by the user  

by m eans of an inquiry su b sys tem . C u rre n t ly ,  the p r e l i m i ­

nary  o f f - l in e  tru ck  m aintenance data that has been  a lready  

c o l le c te d  by TDOP is provid ing  cost  beh avior  in form a tion  

on inqu iry . The data being analyzed r e v e a l  the truck  w ear 

patterns and fa ilu re  freq u en c ies  over  the ca r  l i f e .  When 

the data are com bined  with all the other a s s o c ia te d  co st  data 

and are supplem ented by statistica l a n a ly s is ,  they w ill  p r o ­

vide a pow erfu l too l fo r  developing tru ck  unit cos t  p e r f o r m ­

ance standards and truck  com ponent li fe  c y c le s  as m e a su re s  

£o help im p ro v e  upon truck  u til ization ,

b . T ru ck  e c o n o m ic  operating life  cy c le  m od e lin g

E ssen t ia l  fo r  the com parative  analysis  o f tru ck  com ponents 

is  the developm ent o f  their e c o n o m ic  operating  life  c y c l e s .  

These  c y c le s  are  a lso  n e c e s s a r y  fo r  es tab lish in g  the e c o ­

n om ic  rep la cem en t  interval to m in im ize  the individual 

com ponent co st  per  unit of m ea su re  ( e .g .  , p er  y e a r ,  per 

m ile )  a s so c ia te d  with its rep lacem en t in k ind . P r e p a r a to r y  

w o rk  in this a rea  has included the re v ie w  and ana lysis  of 

the s im ila r  m odeling  done by Battelle C olum bus L a b o r a t o r ie s ,  

the Southern P a c i f i c  T ran sportation  C om p a n y 's  Bureau of 

T ran sp orta t ion  R e s e a r c h ,  Stanford U n iv e rs ity ,  and o th e r s .  

c • Cash flow  m odeling

The cash  f low  analysis  p ro ce d u re  is a lso  in p re p a ra t io n .

It w il l  identify  the appropriate  financia l data e lem en ts  and 

their  s ou rce  and app lication . A p r e l im in a r y  cash  flow  an a ­

ly t ica l  m od e l is  p rov id ed  to dem onstra te  the m ethod of 

ca lcu lating net p resen t  value adjusted  fo r  r is k  and p r o b a ­

b il ity  of o c c u r r e n c e .
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c. C on clu s ion

The in itia l testing of the Type I g e n e ra l  p u rp ose  fre igh t ca r  tru ck  

e c o n o m ic  evaluation  p r o c e d u r e s  has re su lte d  in the s u c c e s s fu l  

c o l le c t io n  of usefu l p r e l im in a r y  data . The findings in d ica te ,  thus 

fa r ,  that existing t ru ck  cost  and re la ted  p e r fo r m a n c e  data can be 

m ade available  , and can be e f fe c t iv e ly  used  in an e c o n o m ic a l ly  f e a s i ­

ble w ay . The TD O P e c o n o m ic  m e th o d o lo g y  e m p h a s ize s  co l le c t in g  

and integrating the data that e x is t  as op p osed  to estab lish ing  new 

data acqu is it ion  s y s te m s .  F o r  the m o s t  p a r t ,  the ex isting  data are  

not in tegra ted ,  but lend th e m se lv e s  w e ll  to a s s im ila t io n  through the 

o r d e r ly  p r o c e s s  o f  a tru ck  co s t  in fo rm a tio n  sy s te m  d eve lop ed  fo r  

that pu rp ose  . The p r e p a r a to r y  w o rk  that was begun to d eve lop  the 

appropria te  data ana lys is  gu idelines  resu lted  in a p r e l im in a r y  a n a ly ­

sis o f som e  of the co l le c te d  test  data. The analysis  c le a r ly  re v e a le d  

the t r u c k ’ s r e p o r te d  o f f - l in e  w ear  and fa ilu re  c o s t -p e r fo r m a n c e .

R a ilroa d  com pan ies  and their  su p p liers  are  en cou raged  to  c o n s id e r  

adopting the tested  p r o c e d u r e s  o f  the TD O P e c o n o m ic  m e th o d o lo g y .

A p r o g r e s s iv e  im plem en ta tion  of this m eth od o logy  w ill  p rov id e  th em  

with the t im e ly  opportunity to d eve lop  a tru ck  e c o n o m ic  eva luation  

capability  o f their  ow n.
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T ru ck  E c o n o m ic  Data C o lle c t ion  and A n a ly s is  P r o g r a m

A ppendix  A : T ru ck  Data S e le c t io n

The tru ck  data s e le c te d  are  l is te d  in this appendix f o r  r e fe r e n c e  p u r p o s e s .  The 

s o u r c e ,  in tegra t ion , and use  o f  the data are  shown in deta il in A ppendix B .

I. Type o f  data s e l e c t e d :

A .  T ru ck  op eratin g  co s t  data

1. T r u c k  M aintenance

a . T r u c k  com ponent s e r v i c e ,  r e p a i r s ,  and re p la ce m e n ts

(1) C osts  ( labor ,  m a t e r ia l , V- overh ea d )

(2) Units o f  p rodu ct ion  (num ber o f  r e p a ir s )

(3) O ff - l in e  re p a irs

(4) O n -lin e  in sp ect ion  and r e p a ir s :

(a) Running

(b) Heavy (shop)

2. F re ig h t  dam age paym ents

3. D era ilm en t  costs

4 . T ra in  d e la y  co s ts

5. L o s t  ca r day costs

6. A s s o c ia te d  tra in  and roadw ay co s ts

B . T ru ck  op eratin g  condition  data

1. Car c la s s  d e sc r ip t io n  (kind, n u m b e r ,  bu ild er )

2 . C o m m o d ity  c a r r ie d  (type, weight)

3 . A v e r a g e  annual ca r  m ile s  (em pty , load ed )

4 .  A v e r a g e  ca r  age (years)

5 . R oadw ay  cond itions  ( c la s s ,  type)

—  Including in ven tory  c o s t :  d ir e c t  c o s t  and inventory  c a r r y in g  co s t  (see A p p e n ­
d ix  B ,  S ect ion  V ,  B ,  3: T ru ck  com ponent in ven tory  c o s t ,  page B -4 4 ) .
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B . T ru ck  operating cond it ion  data (cont'd )

6 . Other cond itions

a. T op og ra p h ic

b .  A v e ra g e  speed

c .  G eograp h ic

d. W heel load

e .  T r a f f i c  s e r v ic e  (unit trains , ge n e ra l  s e r v i c e ,  type 

o f  lo c o m o t iv e )

C . T ruck  financia l ana lys is  data (for cash  f low  an a lys is )

1. Initial in c re m e n ta l  investm ent in t ru ck  im p rov em en ts

2. Current a sse ts

3. D eprec ia t ion  schedu le

4. Taxes ( in c o m e ,  use and investm ent c re d its )

5. S h or t /lon g  t e r m  g a in s / l o s s e s

6. Cost of capital (r isk  fa c to r )

7. P re se n t  value com putatation  fa c to r s

8. P r ic e  le v e l  fa c to r  ( in flationary index)

9. P ro b a b il i ty  o f o c c u r r e n c e  ( i . e .  , benefits  and cost )

D . T ruck  operating life  c y c le  data

1. O u t -o f - s e r v i c e  t im e

2. Com ponent population

3. P ro b a b il i ty  of o c c u r r e n c e  of w ear and fa ilu re  cause and e f fe c t

4. R em oved  co m p o n e n t 's  res idua l life

5. Unit co s t  m e a s u r e s  ( e . g . ,  cost  p er  m i l e ,  p er  y e a r ,  loa d ed , em pty)

E . Opportunity cost

1. A lternative  investm ent

2. Other p r o g r a m s

2 /— The in crem en ta l investm ent ana lys is  fo r  p ro p o s e d  im p ro v e m e n ts  to trucks  
would a lso  include the benefits  and co s ts  resu lting f r o m  any in crem en ta l  
investm ents  that m ay be re q u ire d  by the im p rov em en t  such as additional 
m aintenance fa c i l i t ie s .
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F .

1. C os ts  in cu rred  but not caused  by tru cks—7

C ost  data exc lu s ion s

3 /

a .  S torage fa c i l i ty  co s ts

(1) Insurance

(2) Taxes

(3) T ran sportation

(4) Rent

(5) Handling

(6) D eprec ia t ion

(7) Idle t im e

b .  T ru ck  com ponent re p a ir  c o s ts  

2 . O b s o le s c e n c e  c o s t s i-^

a . Capital

b .  R ep lacem ent

li!T h e s e  are the s torag e  costs  in cu rre d  by the tru ck  but not caused  by the t r u c k ,  
due to such re a s o n s  as lack  of f r e ig h t ,  p ow er  sh o r ta g e ,  w ork  s tr ik e ,  la b or  
and m a te r ia l  s h o r ta g e ,  la ck  of equipm ent and fa c i l i t ie s ;  and the tru ck  c o m ­
ponent re p a ir  c o s t s  due t o ,  fo r  exa m p le ,  n o n -tru ck  re la ted  d era ilm en t  c o s t s .

4 /— A p r im a r y  p u rp ose  of the TDOP engineering  and e c o n o m ic  r e s e a r c h  e f fo r t  
is to evaluate the n o rm a l operating p e r fo r m a n c e  c h a r a c te r is t ic s  of ex ist ing  
ra i lro a d  fre igh t  c a r  trucks  and to d eterm in e  through c o s t -b e n e f i t  ana lys is  
the fe a s ib i l i ty  o f  im p rov in g  tru ck  p e r fo r m a n c e  b y ,  f o r  e x a m p le ,  the m e c h ­
anical m o d if ica t io n  o f  ex is t in g -typ e  t r u c k s .  O b s o le s c e n c e  co s ts  (which are  
costs  to be c o n s id e r e d  in an analysis  of the o v e r a l l  e c o n o m ic  usefu l l i fe  o f  
equipm ent) are  beyond the scope of the TD O P e c o n o m ic  r e s e a r c h  e f fo r t  w hich  
is to evaluate benefits  and costs  of t ru ck s  under n orm a l operating  co n d it io n s .  
(H ow ever d iff icu lt  it m ay be to es ta b lish  a con sen su s  of what n o rm a l operating  
conditions a r e ,  the focu s  of the e c o n o m ic  ana lys is  is on the c o s t  b eh a v ior  of 
trucks  in o p e r a t io n . )

A -3



3. A llo ca t ion  of ex is t in g  vs . future overh ea d —'

a. G eneral and ad m in is tra t ive  expenses

b .  Other f ixed  co s ts

\l In evaluating the e co n o m ic  im p act  o f  p r o p o s e d  in crem en ta l  investm ents  fo r  
p ro p o s e d  im p rovem en ts  to t r u c k s ,  a r b i t r a r y  a lloca t ion s  of ex isting  overh ea d  
ch arges  are to be avo ided . The p r o b le m s  o f  so lv ing the fa ir  d istr ibu tion  ( i . e .  , 
equity) o f such charges  m ust be kept separate  f r o m  the p r o b le m s  of e s ta b l i s h ­
ing the r e a l is t ic  e co n o m ic  e f fe c ts  o f  the p r o p o s e d  in cre m e n ta l  in v estm en t .  The 
p r o b le m  is not to determ ine the p r o p o r t io n  o f  the ex isting  ove rh e a d  ch a rges  
(cu rrently  a llocated  to ex ist ing  equipm ent) fo r  a llo ca t ion  to the new in vestm en t .  
What is needed is a re l iab le  p r e d ic t io n  ( i . e .  , c o s t  es t im ate )  o f  how future o v e r ­
head ch a rges  w ill change if the investm ent is m ade c o m p a re d  with the in v e s t ­
ment not being m ade . This e s t im a ted  change in overh ead  ch a rg e s  is  not germ ane 
to existing overhead  a l lo c a t io n s .
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I . B a s ic  P r in c ip le s

A . Utilizing ex isting  data c o l le c t io n  sys tem s

1. Data f r o m  ex is t in g  input docum ents

The TD O P e c o n o m ic  data c o l le c t io n  p r o ce d u r e  e m p h a s ize s  the 

use of ex isting  input docum ents (with m in or  m od if ica t ion s  in 

som e ca s e s )  f o r  the future deve lopm ent o f  the tru ck  e c o n o m ic  

data base as op p o se d  to establish ing  new s y s te m s .  An exam ple  

of this m ight be the use of bad o rd e r  c a rd s  as one o f  the b a s ic  

input d ocum ents  fo r  gathering the h is to r y  o f  on - l in e  tru ck  m a in ­

tenance to h om e c a r s .  This is m ade p o s s ib le  in the case  w here 

ra ilroa d s  r e q u ir e  their  car  in s p e c to rs  to w rite  the tru ck  m a in ­

tenance in s tru ct ion s  on the back  of the bad o rd e r  card  fo r  the 

car  rep a ir  e m p lo y e e  to fo l lo w .  Other s im ila r  so u rce  docum ents  

are available  in the f o r m  o f  variou s  lo c a l  r e c o r d s  at rep a ir  f a c i l i ­

ties  w hich r e c o r d  the daily  m aintenance a c t iv i t ie s .  These d o c u ­

ments m o st  o ften  do not fac ilita te  the o r d e r ly  c o l le c t io n  of cos t  

in form ation  b e ca u se  the input data are  not s ta ndard ized , nor is 

there a standard fo r m a t .  In add ition , the data are  often in c o m ­

p le te .  F o r  e x a m p le ,  the re a so n  for  the re p a ir  being made m ay 

be m iss in g  as w e l l  as the actual quantity o f  m a te r ia l  u sed . 

N e v e r th e le s s ,  the b a s ic  data ex is t  and can be deve loped  to p a r ­

t ia lly  m eet  im m ed ia te  n e e d s .  But m in o r  m od if ica t ion s  to the 

input docum ents  can , in m any in s ta n c e s ,  r e a d ily  prov id e  an 

e c o n o m ic  so lu tion  for  co l le c t in g  m o r e  co m p re h e n s iv e  data to 

m eet future n e e d s .  One exam ple m ight be p re -p r in t in g  the back  

o f  the bad o r d e r  card  with a standardized  coded  set of rep a ir  

instru ctions  to be checked  off  when the re p a ir  is  m a d e .
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2 . Data f r o m  existing f i le s

The p r o c e d u r e  a lso  em p h as izes  the use o f  ex ist in g  output f i le s  

f o r  data c o l le c t io n .  E xam ples  are  car  m ovem en t  f i l e s  to  d e ­

te rm in e  t r a c k  conditions o ver  w hich  the tru ck s  o p era te ;  car  

s p e c i f ica t io n  f i le s  fo r  tru ck  con figuration ; and a cc id en t  r e p o r t s  

fo r  d era ilm en t  d e ta i l .

3 . The e c o n o m ic a l  data co l le c t io n  approach

The a p p roa ch  o f  using existing data c o l le c t io n  m ethods  is  the 

m o s t  e c o n o m ic a l  one to fo l lo w .  It enables  the individual u ser  

com p a n ies  am ong the ra i lr o a d  industry  and su p p liers  to d e ­

ve lop  their  own tru ck  data in an e c o n o m ic a l ly  fe a s ib le  w a y ,  

as op p o se d  to  in cu rr in g  expenses  f o r  new co s t  in fo rm a tio n  

s y s te m s  w hose  benefits  are  d iff icu lt  to quantify . The ap p roach  

is  su p p orted ,  in p a r t ,  by a p r e l im in a r y  data c o l le c t io n  e c o n o m ic  

fe a s ib i l i ty  study conducted  by  the TD O P e c o n o m ic  s ta ff .  The 

TD O P e c o n o m ic  study has not been  f in a l iz e d ,  but the in itia l 

f indings do re v e a l  that a ratio  of es tim ated  " s ta n d -a lo n e "  s a v ­

ings to co s t  o f  ap p rox im ate ly  5 to 1 can be re a s o n a b ly  e x p e c te d .  

The " s ta n d -a lo n e "  es t im ated  savings are  not dependent on tru ck  

investm ent b e n e f i ts .  They are  based  on an e a r ly  w arn ing  f e a ­

ture  o f  the data c o l le c t io n  p ro ce d u r e  designed  to d etect  d e fec ts  

in an e a r ly  stage o f  in c id en ce ;  an es t im ated  red u ct ion  in the 

bad o rd e r  ratio  by scheduling m aintenance f o r  t ru ck  and other 

c r i t i c a l  car  com pon ents ; and an es t im ated  savings through 

better  co n tro l  o f  the co s t  o f  re p a irs  to c a r s  c lo s e  to  r e t ir e m e n t .

B . Data quality  a ssu ra n ce

1. E x ist in g  data p r o b le m s —̂

The re su lts  o f  the m eth od o logy  study c le a r ly  ind ica ted  a p e r ­

v a s iv e  need in the r a i lr o a d  industry  fo r  im p ro v e d  co s t  p e r f o r m -

■i/See F R A  R e p o rt  No. 7 5 -5 8 ,  M ethodology  F o r  A  C om p reh en s ive  Study of 
T ru ck  E c o n o m ic s  .
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ance in form a tion  fo r  ex ist ing  fre igh t  car  t r u c k s .  While the

industry does m ake use o f  investm ent evaluation p r o c e d u r e s

for  ro ll ing  s to ck  a cq u is it ion s  such as fo r  m otive  p ow er  and

fre ight c a r s ,  the value o f  these  p r o c e d u r e s  is im p a ired  by  the

d iff icu lty  o f  acqu ir ing  the re levan t  and re liab le  operating cost
2 /in form a tion  fo r  ex ist ing  c o m p a ra b le  equipm ent.— There  

appear to be no ava ilab le  in vestm en t evaluation p r o c e d u r e s  

fo r  fre ight ca r  tru ck s  a lon e .

T h e r e fo r e ,  a s e r io u s  im ba la n ce  ex ists  betw een r a i lr o a d  i n ­

dustry  truck  co s t  p e r fo r m a n c e  data needs and p resen t  m ethods 

for  acqu ir ing  that in fo rm a tio n .  The p resen t  m ethods co n s is t  

m ain ly  of a v a r ie ty  o f  d is c r e te  data applications as op posed  to 

system s data a p p lica t io n s .  [D is c r e t e  applications are  found in 

m any ra i lro a d  c o s t  accounting  system s which have been  set up 

to m eet  ICC r e g u la to ry  co s t  rep ort in g  and internal budgetary  

con tro l  r e q u ir e m e n ts .  One ex isting  exam ple is an app lication  

that p ro v id e s  fo r  the c o l le c t io n  o f  actual la b or  tim e expended  

on hom e fre igh t car  r e p a ir s  f o r  the total car  f leet  as op posed  to 

individual c a r s .  In add it ion , the app lication  does not p rov id e  fo r  

p rodu ct ion  count, such as the num ber o f  r e p a ir s  m ade or  the 

num ber o f  ca r s  r e p a ir e d .  This d is c r e te  (or separate) a p p l i ­

cation  uncouples  the rep ort in g  o f  the cost  o f  p rodu ct ion  f r o m  

the units of w o rk  c o m p le te d .  In e f fe c t ,  the d is c r e te n e s s  of the 

app lication  inhibits the es ta b lish m en t o f  such unit c o s t  m e a s u re s  

as tru ck  costs  p er  com ponent per  m i le ,  and m akes d iff icu lt  the 

determ ination  o f  the unit value r e c e iv e d  for  each  d o llar  sp e n t . ]

In addition , there  s e e m s  to be no s ignificant developm ent o f

2/ See subsection  2: Im proving  the r e l ia b i l i ty  o f  the existing data, page B - 7 .
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existing t ru ck  co s t  beh avior  h is to ry  f i le s  and few  qu ery  and 

resp on se  m e c h a n is m s .  Nor does there appear to ex ist  a c a p a ­

b ility  fo r  s e v e r a l  u s e r s  to be s e rv ic e d  out o f  a c o m m o n  data 

base  in c lo s e  t im e se q u e n ce ,  nor any m ethods o f  continuously  

and in cre m e n ta l ly  updating f i l e s .

2. Im proving the re l ia b i l i ty  o f  the existing data

B a s ic  data ex is t  in a v a r ie ty  o f  n on -in tegra ted  sys te m s  such 

as cost  accounting  s y s te m s ,  car  m ovem ent f i l e s ,  a cc ident r e ­

porting s y s te m s ,  car  sp ec if ica t ion  f i le s  , f ie ld  r e c o r d s ,  the A A R  

car  rep a ir  b il l ing  s y s te m ,  lo ss  and dam age r e p o r t s ,  and bad 

o rd e r  c a r d s .  S ince the base data do e x is t ,  the industry  needs 

little m o r e  new data. Mainly it needs to im p ro v e  the re l ia b i l i ty  

o f the ex ist ing  in form a tion  by co lle c t in g  and integrating the 

data ( e . g .  , a s so c ia t in g  m aintenance cost  with the num ber o f  

r e p a ir s ,  m i le a g e ,  car  a g e ,  co m m o d it ie s  c a r r i e d ,  and other 

operating co n d it io n s ) .  The appropriate  solution  to c o l le c t in g  

and integrating the existing data is through the d eve lopm ent and 

use of a t ru ck  e c o n o m ic  in form ation  sy s te m  ba sed  p re d o m in a n t­

ly  on using ex ist ing  s y s te m s .  The cu rren t  TD O P Type I tru ck  

e c o n o m ic  analysis  is in the p r o c e s s  of testing the p r o c e d u r e s  

fo r  that s y s te m  fo r  the use of the ra i lro a d  industry  and its 

su p p l ie r s .  U sers  who then adopt and im p lem en t  these p r o c e ­

dures w ill  be p ro v id e d  with the capability  to e s ta b lish  existing 

tru ck  operating  co s ts  o f  any se le cted  design  as w e ll  as the 

re la ted  operating  condition  data. The p r o c e d u r e s  w ill  a lso  

contain the re levan t  analytical m ethods fo r  e c o n o m ic  truck  

com ponent operating  life  cyc le  determ in a tion . S im p lic ity  o f  

the o v e ra l l  s y s te m  d es ign  fo r  the data c o l le c t io n  and analysis  

p r o g r a m  w ill  be e f fe c te d  by the use o f  a c o m m o n  code c l a s s i ­

f ica t io n .  It w ill  have an expansion  and con tra c t ion  capability
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r e sp o n s iv e  to the u s e r 's  need fo r  m o r e  or  le s s  data. The 

sy s te m  w ill  m aintain  f lex ib i l i ty  fo r  the des ign  o f  input and o u t ­

put re p o r t  fo rm a ts  to a cco m m o d a te  a u s e r ’ s individual e n v ir o n ­

m ental w o rk  con d it ion s .  L a s t ly ,  it w il l  include a data base  i n ­

qu iry  su b sy s te m  fo r  evaluating co s t  p e r fo r m a n c e .

II. T ru ck  E co n o m ic  M odel

A T ruck  E c o n o m ic  M odel was deve lop ed  to be u sed  in evaluating a l t e r -
3 /native fre ight car  t ru ck  in cre m e n ta l  in v e s tm e n ts .— The m od e l is  

i l lustra ted  on page B - 9 .

III. G en era lized  T ru ck  C ost  In form ation  S ystem  Structure

A gen era lized  tru ck  c o s t  in fo rm a tion  sy s te m  structure  was deve lop ed  to 

guide the c o l le c t io n  and in tegration  of the t ru ck  e c o n o m ic  m od e l data 

re q u ire m e n ts .  The stru ctu re  is  shown on page B -10, and is fo l lo w e d  by 

an explanation of its m a jo r  e le m e n ts .

3 / c— See M ethodology F o r  A C om p re h e n s iv e  Study o f  T ru ck  E c o n o m ic s  .
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T ruck E con om ic M odel

Alternative. F re ig h t  Car T ru ck  Increm ental Investm ent Evaluation

T r u c k  O perating Conditions

C ar c l a s s ................................
C om m od ity  . ............................
A v e ra g e  annual ca r  m i le s
A v e ra g e  car  a g e ...................
R oadw ay c o n d it io n s .............
Other co n d it io n s ..................

F actor

kind /num be r /  buil de r 
type /w eigh t  
em p ty /lo a d ed  
year s 
c la s  s /typ e
to p o g ra p h ic /g e o g ra p h ic / 
s p e e d /lo a d /s e r v ic e

T ru ck  C ash  F lo w  A n a ly s is  Am ount P e r
Car Set

Net cash  investm ent in  im p rov em en ts
Initial investm ent in tru ck s  
Investm ent c re d its  
Investm ent debits

$

Net cash  in v ested $

Annual net cash  benefits
E x ist ing  tru ck  operating  cost  
Im p roved  tru ck  operating  cost  
G ro s s  cash  benefits

$

Other ad justm ents
Net cash  benefits $

R eturn  on In vestm ent^ /

P re s e n t  value o f  the net cash  benefits  
L e s s  net cash  in v ested

$ .

Net p re se n t  value $
k /P ro f ita b i l i ty  index— 

E stim ated  tota l savings  —̂

4 /  A d ju sted  fo r  r i s k  and p ro b a b il i ty  o f  o c c u r r e n c e .  (See the detail m o d e l  in 
A ppendix B , pages  B -4 6  through B - 5 0 . )

5 /  P ro f ita b i l i ty  index = The p re se n t  value o f  the net cash  benefits  d iv ided  by
the net cash  in vested .

6 /  E st im ated  total savings based  on tru ck  population and t im e -p h a s e d  i m p le ­
m entation  (rep lac in g  ex isting  trucks  with p ro p o s e d  im p ro v e d  t r u c k s ) .
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A . O n -lin e  m aintenance

1. F ie ld  input

The s y s te m  is designed  to have data c o l le c te d  fo r  o n - l in e  

m aintenance to hom e ca rs  by introducing a tru ck  m a te r ia l  

ap p lica tion  docum ent to be f i l led  out by f ie ld  f o r c e s .  Its in t r o ­

duction  should not requ ire  additional c l e r i c a l  e f fo r t  on the part 

o f  the f ie ld  f o r c e s .  It is  p r o p o s e d  as a substitute (and m o r e  

e f f ic ie n t  m edium ) fo r  c u rre n t ,  s im ila r  tru ck  m aintenance 

r e c o r d  k eep in g , i . e .  , on the p a r t icu la r  ra i lr o a d  w here the 

e c o n o m ic  m eth od o logy  is  being t e s te d .  (F or  a m o r e  deta iled  

d e s c r ip t io n  of co l le c t in g  o n - l in e  m aintenance data, including 

the p r o p o s e d  docum ent, its substitution and p r o p o s e d  in d u s try ­

w ide u s e ,  see Section  IV , B , 2, page B -2 2 :  O n -line  m a in te n a n ce .)  

An excep tion  to using the p r o p o s e d  m a te r ia l  app lication  docum ent 

at c a r  re p a ir  fa c i l i t ie s  would be in the case  o f  high volum e 

l o w - c o s t  tru ck  com ponent ch an ge -ou ts  , such as brake shoes 

app lied  to trucks  in the train  yard s  (see  the dotted line in the 

i l lu s t ra t io n ) .  B ecause  o f  the ir  high v o lu m e ,  such com pon ents  

cou ld  crea te  an undes irab ly  heavy input p a p e rw o rk  bu rd en . This 

burden  can be o v e r c o m e  by using in ven tory  con tro l  r e c o r d s  (e . g . , 

m in /m a x  purchase  o rd e r in g )  to account fo r  the brake shoe a p p l i ­

ca tions  in p lace  of the m a te r ia l  ap p lica tion  d ocu m en t.  This 

p r a c t i c e  w ill  invite cost  accounting a llo ca t ion s  that are  not as 

a ccu ra te  as the d irect  rep ortin g  of m a te r ia l .  H o w e v e r ,  the 

p r a c t i c e  does appear m o re  e c o n o m ic a l ly  ju s t if ied  without a 

s e r io u s  d isto r t ion  to the va lid ity  o f  the tru ck  operating co st  data.

2. C o n v e r s io n  to A A R  cod es  and p r ic in g

Depending on the w ork  env ironm ent and the ex ist ing  input m ethods 

o f  the u s e r s  of this TDOP p r o c e d u r e ,  the m a ter ia l  app lication
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docum ent can e ither be p r e - c o d e d  with A A R  Car R epa ir  Billing 

S ystem  codes  or p r o c e s s e d  with a r a i l r o a d ’ s own cod es  and 

converted  to A A R  c o d e s .  During c o n v e r s io n ,  A A R  standard 

labor  and m a te r ia l  re p a ir  p r i c e s  can be applied  by  the sam e 

p r o g r a m .  (NOTE: In those  c a s e s  w here u s e r s  e le c t  to use

A A R  codes  on the f ie ld  input docum ent but have internal m a in ­

tenance cost  co n tro l  needs f o r  g re a te r  or  l e s s e r  detail than p r o ­

vided by the A A R  code  c la s s i f i c a t io n ,  it is a r e la t iv e ly  s im ple  

m atter to expand or  con tra ct  the cod es  fo r  internal p u r p o s e s . )

3 . Raw fie ld  data r e c o r d s

The c o n v e rs io n  routine w ill  resu lt  in an "u p s t r e a m ” skeletal 

e c o n o m ic  data b a s e .  It is  exp ected  to co n s is t  o f  the raw  fie ld  

data r e c o r d s  fo r  o n - l in e  m aintenance w ork  p e r fo r m e d  on truck  

com pon en ts ,  other o n - l in e  t r u c k -a s s o c ia te d  ca r  com ponent 

m aintenance , and the m aintenance cost  in t e r m s  of A A R  stan ­

dard p r i c e s .  While a m o r e  detailed  d e sc r ip t io n  o f  the truck  

sys tem  awaits the co m p le t io n  o f  the testing o f  these p r o c e d u r e s ,  

there should be b y -p r o d u c ts  available f r o m  this skeleta l data 

base having s ign ificant potentia l that d e se rv e  c o m m e n t .  The 

raw  fie ld  r e c o r d s  c a r r y  data that can be r e t r ie v e d  in advance 

of the rem ain ing  p r o c e s s in g  requ ired  to deve lop  the com plete  

data l ib r a r y .  The data can be r e t r ie v e d  "u p s t r e a m "  fo r  p e r io d ic  

e f fec t ive  short t e r m  m aintenance con tro l  p u rp ose  s . The e f f e c ­

t iven ess  re s ts  in the cap ab ility  o f the sy s te m  to p rov id e  the user  

with bas ic  c r i t i c a l  r e p a ir  data on quick  notice  ( i . e .  , 24 -48  hour 

turn -around  t im e ) .  An exam ple  of this kind of c r i t i c a l  data 

m ight be a su sp ected  high fre q u e n cy  o f  a tru ck  com ponent d e ­

fe c t  under su rve i l la n ce  fo r  a p ar t icu la r  car  s e r ie s  in sensitive  

com m od ity  s e r v ic e  .

B -12



A nother  exam ple  o f  the e ffe c t ive  use o f  " u p s t r e a m '1 re p o r ts  

is  l ik e ly  to be in c a s e s  w here c r i t i c a l  in ven tory  sh orta ges  m ay  

e x is t .  These  would be rough inventory  status re p o r t  in d ica to rs  

with the potential to qu ick ly  r e v e a l  m a jo r  surp lu ses  or  d e p le ­

tions b y  geog rap h ic  rep a ir  lo ca t io n  and th e r e fo r e  help  a d d ress  

in ven tory  im b a la n ce s .

B . P r o c e s s in g  and f i le  a c c e s s io n

The t ru ck  com ponent raw  f ie ld  on - l in e  data r e c o r d s  next p a ss  to 

the m ain  p r o c e s s in g  s tr e a m  fo r  ed iting , va lida tion , augm entation , 

and a g g re g a t io n .  An e r r o r  s y s te m  (not shown in the s y s te m  s t r u c ­

ture  i l lu stra tion )  in c ludes  the edit routine and va lid ity  ch eck s  fo r  

the o r d e r ly  p r o c e s s in g  o f  unacceptable  data. A ugm entation  and 

a g grega t ion  o f  the ed ited  raw  f ie ld  o n - l in e  t ru ck  com pon ent m a in ­

tenance r e c o r d s  o c c u r  by  the co m p u te r 's  a c c e s s in g  ex isting  

f i le s  and sp ec ia l  study re su lts  and com bin ing them  with other 

t r u c k - r e la t e d  operating  data by individual c a r .  The t ru ck  cost  

data r e c o r d  is  then com plete  and b e c o m e s  a p art  of the data l i b r a r y .

C . The data l ib r a r y  and r e p o r t  gen eration

B y m eans  o f  a data b a se  inqu iry  s y s te m ,  the l ib r a r y  can be e x ­

p lo ited  to p rov id e  data to help  m ake d e c is io n s  re lating  to tru ck  

e c o n o m ic  l i fe  c y c l e s ,  t ru ck  investm ent eva lu a tion s ,  and tru ck  

c o s t  p e r fo r m a n c e .  (F or  e x a m p le ,  questioning the data b a se  fo r  

thin flange ca u ses  of fa i lu re  that apply to L I ,  R 2 , and L 2 ,  R1 

ch a n g e -o u ts .  The data would be used  to analyze d iagonal w heel 

fa i lu re  f re q u e n cy  d istr ibution  cost  p e r fo r m a n c e . )
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IV . P r o g r e s s  of the E x ist ing  Truck Cost Data C ollect ion  T est P roced u re  

A d escr ip t ion  of the p r o g r e s s  made in the actual co llect ion  of the truck  

component co st  t e s t  data fo l lo w s .

A . Car se le c t io n

Two c la s s e s  of cars  w ere  se le c te d  to te s t  the truck cost  c o l l e c ­

tion p ro ced u re .

1. Car c la s s  B -100-33  (S P T C o.)

© 100-ton capacity  box c a r ,  s lid ing  s i l l ,  in gen era l auto parts  
s e r v i c e ,  HC , 22 belt D F , na ilab le  s te e l  f lo o r ,  50K

© AAR m ech an ica l designation: XL

© AAR car type code: A330

•  Date car c la s s  built: N ovem ber 1972

•  Car builder: ACF

© Car capacity: 176000 lb

© Car num bers: SP 668000 - SP 668099 (ex c l .  668051) (99 cars)  

© Trucks: B arb er s tab ilized  with low p rofile  side fr a m e s

•  Springs: D -5 (28 i . c .  and 28 o . c . )

© W heels: CH 36

2. Car c la s s  F - 7 0 - 6 5  (S P T C o .)

•  5 5 -ton capacity  cushion S ta c -P a c  flat car used  for hauling  
a sse m b le d  autom obiles

© AAR m ech an ica l designation: FA

o AAR car type code: V191

© Date c la s s  built: May 1973

© Car builder: Pu llm an

•  Car capacity: 124000 lb

© Car num bers: SP 517300 - SP 517363 (64 ca rs)

© Trucks: Barber s ta b i l iz e d ,  low  le v e l

© Springs: D -4  (20 i . c .  and 20 o . c . )

© W heels: C B -28
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3. R eason  for the s e le c t io n —

•  Truck cost  inform ation  is  m ore conveniently  a c c e s s e d  by 
using S P T C o. cars  as opposed to other ra ilroad  industry  
ca rs  b ecau se  SP T C o. is  the prim e contractor  for the 
TDOP e ffo r t ,  and is  making the data availab le  for the 
econ om ic  a n a ly s is .

»
•  Using car c la s s e s  of a re la t iv e ly  sm a ll  number of ca rs  * 

fa c i l i ta te s  the manual handling of the truck  co st  data for 
p roced ura l te s t in g  purposes  and p ro v id es  the opportunity  
to t e s t  the co st  data for a 100% sam ple  of the car c la s s  
pop ulation .

# One car fro m  each c la s s  was s e le c te d  for TDOP t e c h n i ­
cal t e s t in g .

# The ages  of the car c la s s e s  (2 to 3 y e a r s )  provide the 
opportunity to analyze their cost p erform an ce  under 
recen t operating conditions.

B . E xisting  truck m aintenance cost co llection

1 . O ff-line m aintenance (co llection  com pleted)

O ff-line m aintenance costs  were se le c te d  as the f ir s t  category

of truck costs  to co lle c t  because  the in form ation  is  m ore

read ily  availab le  than the other ca te g o r ie s  of truck c o s t s .  In

addition, approxim ately  85% of the C la ss  I ra ilro a d s  in the

United States and Canada use this s y s te m  (AAR Car Repair
8 /Billing S y s t e m ) .— Four fundamental rep ort form ats  w ere

9 /developed to accum ulate  the relevant d a t a .—

7 /
— The m ethodology study published in April 1975 ind icated  that a sp ec ia l  pilot study  

m ay be conducted with the P a c if ic  Fruit E x p ress  C om pany, using th eir  m ech a n ica l  
r e fr ig e r a to r  ca rs  with gen era l purpose tr u c k s .  The in it ia l  pilot study findings  
showed that the re levan t co st  perform ance  inform ation  w as not rea d ily  a v a i l ­
a b le .  (The p h y sica l m e a su r em e n ts  are s t i l l  being p lan n ed .)

8 /— Source: A sso c ia t io n  of A m er ica n  R ailroads , M echanica l D iv is io n ,  O perations  
and M aintenance D ep artm en t, 1920 L S tree t ,  N . W . ,  W ashington, D .C .  20036 .

9/— Attached at the end of th is  Appendix B .
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R ep ort  1: Cumulative T ru ck  Com ponent M aintenance C ost fo r  Car C lass

B -100-33 and F -7 0 -6 5

This report has been p rep ared  to allow  for the accum ulation  of the total r e ­

ported off-line  truck component m aintenance and rep air  c o s t s  for the se le c te d  

car c l a s s e s .  (It a lso  contains p ro v is io n  for accum ulating  reported  on -line  

c o s t s  - -cu rren tly  in progre  ss  . ) The data are p resen ted  in conform ance with 

the AAR Car Repair B illing  S y s te m  code c la s s i f ic a t io n .  While the dollar  

f ig u res  and the number of r ep a ir s  are actual reported  v a lu e s ,  they are shown 

on the reports  in this Appendix B for dem on stration  p u rp o ses  on ly , not for data 

a n a ly s is  .

IMPORTANT NOTE; THE ACTUAL VALUES SHOWN HAVE NOT BEEN

SUBJECTED TO COMPLETE DATA ANALYSIS.— /

Page 1 of 2 of Report 1 show s only the reported  truck o ff - l in e  m aintenance c o s t s ,  

as opposed to total rep orted  car o ff - l in e  m aintenance c o s t s .  Separate su b ­

to ta ls  are provided for the reported  brake r igging equipm ent c o s t s ,  for brake 

s h o e s ,  for all other truck  c o s t s .

Page 2 of 2 of Report 1 shows "Other Car C om p on en ts ."  T hese  are the other  

rep orted  car off-line  m aintenance co sts  and are shown to dem on strate  the c a p a ­

b il ity  of the sy s te m  to c o l le c t  such c o s t s .  They m ust be availab le  so that a 

determ ination  can be made (through data an a ly s is )  of which of th ese  car c o m ­

ponent maintenance co s ts  w ere  tr u c k -ca u se d  and which w ere  not.

10/ This is  important b ecau se  deta iled  data a n a ly s is  i s  s t i l l  required  to s e p ­
arate out truck c o sts  charged to the truck but not caused  by the tru ck , such  
as costs  caused by n o n -tr u c k -r e la te d  d e r a i lm e n ts .  (A p re lim in a ry  a n a ly ­
s is  of wear and fa ilure  c o s ts  w as m a d e .)
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The sou rce  for th is  in form ation  co m es  fr o m  the AAR Car Repair B ill in g  S y s te m  

tape f i l e s  lo ca ted  at the AAR headquarters in W ashington, D .C .  U se^ s  in t e r e s t ­

ed in acquiring the data m u st pu rchase  th eir  own individual com pan y’s car  f i l e s .  

The m onthly c o s t  i s  nom inal (approxim ately  $ 2 .0 0  for lOOu rec o r d s  - probab ly  

not m ore  than $ 5 0 .0 0  to $100 .00).

NOTE: U se r s  m u st  a ls o  be su b scr ib ers  to the AAR Car Repair B illing  S y s tem  

to be able to m ake the p u rch a se .

No sp e c ia l  p ro g ra m m in g  in stru ction s  are  req u ired  h ere  b eca u se  the b a s ic  data 

of each  b il led  m ain tenance  tran saction  is  on ta p e ,  and it  i s  a r e la t iv e ly  m inor  

p rogram m in g  effort of ap p rox im ate ly  two m an m onths to se t  up the appropriate  

data base  in terro g a tio n  f i l e s .

Report 2; Monthly T ru ck  Component M aintenance C ost and Car M iles  for  

Car C la ss  B -1 0 0 -3 3  and F - 7 0 -6 5

This report has b een  p rep ared  to allow  for the accum ulation  of rep orted  p er iod  

c o s t s  (by m onth , in th is  ex a m p le ) .  It a lso  p ro v id es  for accum ulating em pty and 

loaded m ilea g e  (not y e t  co lle c te d ) .  A n a ly s is  of th e se  data w il l  include h ig h ­

lighting cost  tr e n d s ,  identifying sea so n a l f lu c tu a t io n s ,  pred ictin g  p er iod  cost  

b eh a v io r ,  and es ta b lish in g  unit cost  per m ile  s tan d ard s.

The total rep orted  c o s t s  of car o ff - l in e  m aintenance are  shown ca len d ar ized  

in th is  rep ort as  opp osed  to truck co sts  alone or individual truck  com ponent  

co sts  to d em on stra te  the techniq ue.

The source  for th e se  data i s  the sam e as for Report 1. A ll the b il led  car  rep air  

data are id entif ied  with the calendar date on w hich the rep a irs  w ere  m a d e .  It 

i s  a s im p le  enough m a tter  to have the data d isp layed  over d ifferent p er io d s  

(w eekly , s e m i-m o n th ly ,  quarterly) so that no sp e c ia l  in stru ction s  are  req u ired  

here  .
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Report 3: Detail Truck Component Maintenance Cost for Car C la ss

B -100 -33 and F - 7 0 -6 5

This report has been prepared to a llow  for the accum ulation  of the reported  

daily o ff - l in e  maintenance costs  . It is  th is  report that contains the in itia l  

econ om ic  data b a s e .  (The in it ia l  data base can be expanded to a full econ om ic  

data base  by accum ulating and com bining it with on -lin e  m aintenance; the other  

operating co sts;  the operating conditions under which the c o s t s  w ere  incurred;  

and f in a l ly ,  the cash  flow an a ly tica l d a ta .)

Colum n d e scr ip t io n s— ^

Colum ns 1 & 2: The data are so rted  by car in itia l and n u m b e r . (In e s s e n c e ,
the report is  a da ily  car repair  h is to ry  f i l e ,  focusing  on 
truck component m aintenance . )

Column 3: The repair date is  reco rd ed  by y e a r ,  month and d a y .

Column 4: The SPL.C , (Standard Point Location Code) p ro v id es  the
geographic lo ca t io n  of the repair  . 12 /

Column 5: The rem oved  job num ber code d e sc r ib e s  the rem oved  c o m ­
ponent (or the labor attention only).

Column 6: The car location  code p rov id es  the p osit ion  on the car that
that component o ccu p ies  (in the exam ple  g iven  in Report 3). 
H ow ever, th is  code has a var iab le  use  for d ifferent c o m p o ­
nents which can be e a s i ly  determ ined  by using  the f ie ld  m anual.

Column 7: The qualifier  code d is t in g u ish es  the type of com ponent further
( e . g . ,  so m e t im e s  indicating the m an u factu rer) .  This code a lso  
has a variab le  u se  which m ust be determ ined  by u se  of the 
field m a n u a l.

—  For a full d escr ip tion  of the codes and their  u s e ,  see  the la te s t  F ield  Manual 
(The re feren ce  used here  is :  F ie ld  Manual of the AAR Interchange R u le s ,  
adopted by the A sso c ia t io n  of A m er ica n  R a ilro a d s ,  M echanical D iv is io n , O p­
erations and Maintenance D ep artm en t, e ffect ive  January 11, 1975, published  
by the A sso c ia t io n  of A m er ica n  R a ilr o a d s ,  1920 L S tre e t ,  N .W . , Washington
D .C .  2 0 036 .)

See the la te s t  Code D ir ec to r y .  (The r e feren ce  used  here  is: F re igh t Station
Accounting Code D ir e c to r y , published by the E co n o m ics  and Finance D e ­
p artm en t, AAR, W ashington, D . C . ,  1974 e d it io n .)

12/
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Column 8: 

Column 9:

Column 10:

Column 11:

Column 12:

Column 13:

The why made code p rovides  the r ea so n  for the component  
r e p a ir .  It is  a singular use  code .

The quantity f ie ld  code req u ires  a sp ec ia l  note of caution r e l a ­
t ive  to in terpreting  the va lu es  in the f ie ld .  It a lso  has a var iab le  
u se  and can contain a value that is  in t e r m s  of pounds of weight  
( e .g .  , center  p la tes)  or a value showing the component m a ter ia l  
quantity rem oved  ( e .g .  , w h ee ls  or a x le s ) .  The code has other  
u s e s .  F a m il ia r ity  with the fie ld  manual r e s o lv e s  th ese  d i f f e r ­
e n c e s .  This variab le  use of the sam e code fie ld  is  not as c o n ­
fusing as it appears when the data are analyzed at the daily  
tra n sa c t io n  l e v e l ,  where each  code d escr ib in g  the component  
rep a ir  activ ity  is  combined togeth er  on the sam e line of data,  
m aking the nature of the tran sac tion  c le a r .

The applied condition code r e fe r s  to the condition of the m a t e r ­
ia l  applied ( e .g .  , reconditioned) in place of the m a ter ia l  r em o v ed .

NOTE: Report 3 ca lls  for the d eta ils  of the rem oved  job code 
(component) and su p p re sse s  the applied com ponent. The s y s te m  
has the capability  of providing the d eta ils  of both tra n sa c tio n s  
for the u ser  d es ir in g  to call for that data.

The resp o n s ib i l i ty  code id en tif ie s  the agency ( e . g . ,  r a i lr o a d ,  
p rivate  car line) who b ears  the cost (resp on sib il ity )  for the 
rep air  .

The handling line code identif ies  the agency p erform in g  the 
r e p a ir .

The AAR standard net pr ice  contains the cost  of the repair  to 
the resp o n s ib le  agent.

Sort and aggregation  notes

These notes d e scr ib e  the order in which the u ser  (in th is  c a s e ,  the TDOP  

econ om ic  staff) d e s ir e s  to see  the data d isp layed . The d isp lay  in Report 3 

is  a b a s ic  one which p rov id es  a sequence of the car rep air  tra n sa c t io n s  fro m  

inception  of the f ir s t  rep orted  repair  by car nu m ber , making availab le  to the 

u se r  the c a r 's  en tire  reported  o ff- l in e  component m aintenance h is to r y .

NOTE: The actual t e s t  data co lle c ted  for Report 3 are not shown in the exam ple

provided at the end of th is  appendix because  of space r e s tr ic t io n s .  The data 

are on file  at the TDOP office .

B -19



R eport  4: C auses  of T ruck  Com ponent M aintenance C ost fo r  Car C lass

B -100-33 and F -7 0 -6 5

This report has been prepared to a llow  for the accum ulation  of the rep orted  

causes  of truck component o ff - l in e  m a in ten a n ce . T hese  data, in conjunction  

with other re la ted  cost data, are u se fu l  for developing wear and fa ilu re  fr e q u e n ­

cy d istributions for the determ ination  of the eco n o m ic  operating life  c y c le s  of 

truck com ponents. The life c y c le s  are to be u sed  for com paring component  

operating cost perform ance to help m an agem en t make econ om ic  c h o ices  among  

com peting truck d e s ig n s .  Other u s e s  are for engineering  truck d es ign  im p r o v e ­

ment a n a ly s is ,  and trou b le-sh ootin g  (truck m aintenance p r a c t ic e s ,  e a r ly  warning  

of truck com ponents that might be ex p er ien c in g  d e fe c ts ) .

Report 4 d em on strates  the u se fu ln ess  of the data base  inquiry s y s te m .  In th is  

e x a m p le ,  the in terrogation  req u est w as made to s c r e e n  out (su p p ress)  car  

n u m ber, daily repair  a c tiv ity , and other te s t  data not con s id ered  e s s e n t ia l  for 

a f ir s t  look at the repair  fr e q u e n c ie s .  The data are d isp layed  by month to show  

tr e n d s ,  season a l a c t iv ity ,  p ea k s ,  and v a l l e y s .  When th ese  data are even tually  

a sso c ia te d  in the o v era ll  truck cost  in form ation  s y s te m  with all the c o s t  and 

operating condition data ( e .g .  , tr a ck  con d it io n s ,  topography, load ) , they  p r o ­

vide a powerful tool for developing an understanding of the truck 's  co st  behavior  

in operation .

Column d escr ip t ion s

Columns 1-4: The codes in th ese  co lum ns have a lread y  been d escr ib e d  in the
prior Report 3 c o m m e n ts .  The arrangem ent of th ese  codes  i s ,  
h o w ev er , d if feren t . The data p resen ted  in Report 4 focus on 
the wear and fa ilure  pattern  of each truck com ponent within the 
total car c la s s .  In the exam p le  given on the f ir s t  line of the 
f ir s t  four colum ns (of Report 4 for Car C la ss  B -100-33) the coded  
data when decoded 13/ w il l  read  as fo llow s:

13 / O p. c i t . , F ie ld  Manual of the AAR Interchange R u les .
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Column (1) R em oved Job No. 3081: 3 6 -in . , 2 wear s tee l  [w h ee l]  , 8-14 s ix teen ths
[ s e r v ic e  m etal rem aining when the w heel was  
rem oved]

Colum n (2) Q ualifier  01: J -36  w r o t - s t e e l  [w heel]

Colum n (3) Why Made 60: Thin flange

Colum n (4) Car L ocation  LI: B End, Left f ir s t  [w h eel]

The second line of in form ation  in the exam ple under the Car L ocation  Column (4) 

d ecod es  to: B End, Right f ir s t  [w h eel]  . The third line of data is  a sub-tota l

for the w heel s e t .  The following lin es  of data repeat this sort and aggregation  

p r o c ed u r e .  The rationale  for th is  procedure is  to provide data that w ill  f a c i l i ­

tate the com p arison  of the w ear and failure ex p er ien ce  (for a sp e c if ic  w heel and 

cause  within a car c l a s s ,  by month) of the com ponent. In th is c a s e ,  c o m p a r i­

sons are read ily  availab le  to be made for opposite w h ee ls  ( e . g .  , LI vs . R1, 

and L2 vs . R2); for w heel se ts  ( e . g . ,  L I , R1 v s .  L2 , R2) and for truck sets  

( e . g . ,  L I , R1, L2 , R2 vs . L3 , R3 , L 4 , R 4 ) . If r e q u ir e d , the data could be re - 

quested  and d isp layed by car number for greater  d e ta il .  F u rth er ,  the data are  

rea d ily  availab le  in a lternative  com binations depending upon the exp er ien ce  

pattern  being an a lyzed , such as diagonal w heel r e p a ir s .  (Caution: use Report  

4 data in conjunction with Report 3 and other in tegrated  data to analyze any 

com ponent(s) total cau se  and e ffec t  - see  Section V , A , 2: Data base  inquiry

s u b s y s te m , page B -4 1 .)

Colum n 5 , No. of rep a irs :  This colum n of data p rov id es  the n u m erica l f r e ­
quency of the r e p a ir s .

Colum ns 6-10: These colum ns provide the breakdown of the AAR standard
hours and p r i c e s .

NOTE: The actual t e s t  data co lle c ted  for Report 4 are not shown in the exam ple

provided  at the end of th is Appendix because  of space r e s tr ic t io n s .  The data 

are on file  at the TDOP office  .

B -21



B . E xist ing  truck m aintenance co st  c o l le c t io n  (Cont'd)

2 . O n-line m aintenance

B ased  upon d is c u s s io n s  with m e m b er s  of the ra ilroad  industry  

and its  s u p p l ie r s ,  th ere  appear to e x is t  l it t le  or no integrated  

h is to r ic a l  data for on - l in e  truck m aintenance c o s t s  for home  

cars  com parable  to the o ff - l in e  data. (The co llec t io n  of te s t  

data for th is ca teg o ry  of cost  is  cu rren tly  in p r o g r e s s . )

H ow ever , s ince  the data are reco rd ed  on a v a r ie ty  of source  

docum ents ( e .g .  , bad order cards and other fie ld  r e c o r d s ) ,  

it is  p o ss ib le  to r ec o n stru c t  a g en era l  h is to r ic a l  truck operating  

cost p icture  . By re tr iev in g  and rev iew in g  the availab le  fie ld  

docum entation , a d eterm ination  can often  be made of the c o m ­

ponents rep a ired  and th eir  date and lo ca tio n  by car num ber.  

H ow ever , the docum entation does not often provide a s a t i s f a c ­

tory  le v e l  of d eta il  for determ ining truck  eco n o m ic  operating  

l ife  c y c l e s .  F or  e x a m p le ,  the rep orted  data u su a lly  do not 

include the ca u ses  or freq u en c ies  of truck  w ear  and fa i lu r e .  

Further supplem entation  is r eq u ired , such as est im atin g  the 

repair  labor hours u t i l iz e d ,  the m a ter ia l  quantities u sed , the 

fa ilure c a u s e ,  and other f a c to r s .  The TDOP econ om ic  staff's  

exp er ien ce  in reco n stru ctin g  som e of th ese  on -line  m aintenance  

co sts  with the data availab le  r e v e a ls  the need for a m o d ern ized ,  

m ore s im p li f ie d ,  co st  co llec t io n  p roced u re  .

In proposing an im p roved  procedure for reporting  on-line  m a in ­

tenance a c t iv i t i e s ,  it is  not appropriate that the d esign  of the 

input form at be standard ized  in th is  m eth od ology . It is  ap p ro ­

priate that the d es ign  rem ain  f lex ib le  to accom m odate  the 

d ifferen ces  that e x is t  among the u s e r s ’ own truck m aintenance  

work p r a c t ic e s  and operating e n v ir o n m e n ts .  With resp ec t  to
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the data content to be reported  on the fo rm a t,  h o w ev er , o b ­

serv in g  the following p r in c ip les  can be exp ected  to d r a m a t ic ­

a lly  im p rove  the re l ia b il ity  of the ex is t in g  data:

a . U niform ity

Introducing a com m on m aintenance code c la s s if ic a t io n  

h elp s  a s su r e  hom ogeneity  of the rep orted  data, making  

p r a c t ic a l  its  ord er ly  p ro ces  s in g . The AAR Car Repair  

B illin g  S y s tem 's  com m on m aintenance code c la s s i f ic a t io n  

i s  rea so n a b ly  appropriate for th is  purpose in the in itia l  

s ta g e s  of e stab lish in g  a data c o l le c t io n  p ro ced u re . It is  

advantageous because  it e x i s t s ,  the code p r ice  values  

( i . e .  , the standard cost of r ep a irs )  are updated freq u en tly ,  

the code has wide acceptab ility  and use , and it provides  

the opportunity for data exchange among u s e r s  at their  

e le c t io n .  It is  a r e la t iv e ly  s im p le  m atter  for u s e r s  to 

augm ent the code ( i . e .  , to en large  it to m eet  their own 

p articu la r  n e e d s ,  internal to th e ir  own p r o c e s s in g  s y s t e m s ) .  

A ugm entation o c c u r s ,  for e x a m p le ,  when a u ser  e le c t s  to  

add a f ie ld  of data to his own in tern a l truck  repair  input 

rep orting  req u irem en ts  to a llow  for m ore detail for any 

one tr a n sa c t io n .  (This technique would fac il ita te  the c o l l e c ­

tion  of deta il to the le v e l  of actual part num bers for se le c te d  

tr o u b leso m e  components for p er io d s  of tim e long enough to 

e s ta b l is h  their  behavior p a t te r n s .)

b . C om patability

Som e u s e r s  currently  co llec t  rep a ir  data not com p reh en s ive  

enough to m eet em ergin g  needs ( e . g .  , data for re liab le  

e co n o m ic  operating life  cyc le  d e term in a t io n s) .  At the sam e  

t im e ,  an a lys is  of som e of th ese  data co lle c t io n  sy s te m s  

r e v e a ls  they  can be m ore eco n o m ic a l ly  reta ined  and su p p le ­

m ented  as opposed to discontinuing th e ir  use  and designing
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new o n e s .  Indeed, m any of the m aintenance rep a ir  sy s te m  

p roced ures  r ev iew ed  are so f ir m ly  entrenched  that to d i s ­

continue th em  could have ser io u s  u n d esirab le  r ep er c u ss io n s  

on other parts  of the u s e r 's  organization  that depend on the 

ex ist ing  data. F or  ex a m p le ,  som e of the ex is t in g  data 

co llect ion  s y s t e m s ,  e sta b lish ed  for m ain tenance cost  a cco u n t­

ing p u r p o se s ,  are  sa t is fa c to ry  to m ee t  ICC co st  reporting  

r eg u la t io n s ,  but u n sa t is fa c to ry  to m eet  the data req u irem en ts  

for determ ining  component cost  b eh a v io r .  U n sa t is fa c to ry ,  

because  the input reporting p ro ced u res  often do not require  

fie ld  fo r c es  to r e p o r t ,  for e x a m p le ,  the m a ter ia l  applied  

when they rep a ir  fre ight c a r s .  (Often th ere  is  no reporting  

at all of e ither  labor or m a ter ia l  for individual truck c o m ­

ponent r e p a ir s . )  W here the d iscontinuance of such s y s te m s  

would cause  u n d esirab le  econ om ic  e f fe c ts  ( e . g .  , that m ay  

be due to r e - t r a in in g ,  r e -p ro g ra m m in g  and other s im ila r  

co sts)  when com p ared  with a new or r e v is e d  s y s te m ,  then  

the individual u s e r s  can e le c t  to m aintain  and im prove  

upon their  ex is t in g  m aintenance code structure  , and at the 

sam e tim e m ake it com patable with the AAR code stru c tu re .

It is  a r e la t iv e ly  e a sy  p r o c e s s  to tra n s la te  one code to a n ­

other by m eans of in ternal con v ers io n  t a b le s .  

c * S im plif ication  of fie ld  input reporting

A ccu racy  and econ om y of fie ld  input rep orting  for truck  

m aintenance can be enhanced when the data are co llec ted  

in a manner that is  natural to the environm ent from  which  

the data o r ig in a te .  An im portant rule to fo llow  is  for 

the u ser  to avoid additional f ie ld  input rep orting  that does  

not r esu lt  in a c le r ic a l  tr a d e -o f f .  Additional c le r ic a l  work  

on the part of f ie ld  fo r c es  can often be avoided by m odifying
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s im ila r  ex ist ing  reporting  p r o c e d u r e s .  The introduction  

of a new or r e v is e d  input reporting  proced u re  should only  

be a llow ed when it can qualify  as a m o re  s im p li f ie d ,  i m ­

p roved  substitute for ex is t in g  input rep orting  p ro c ed u r es  

in  t e r m s  of a c cu ra c y ,  r e le v a n c y ,  fo r m  and content.

(NOTE: In the in te r e s t  of co llect in g  and using  accu rate  

and re levan t data, it is  d e s ira b le  that f ie ld  fo r c e s  u se  the  

sa m e  input reporting  m ediu m  to m eet both payro ll  and o n ­

lin e  hom e car m aintenance data co lle c t io n  r e q u ir e m e n ts .

But in  e v er y  ca se  o b serv ed  by the TDOP eco n o m ic  s ta ff ,  

the two are kept s e p a ra te .  Som e ra ilro a d  ind ustry  p e r ­

sonnel argue that the differing o b jec tiv es  of the two r e q u ir e ­

m en ts  ju stify  their  sep ara t ion . H o w ev er , ind ustry  p e r s o n n e l , 

w h ose  com panies do not cu rren tly  c o l le c t  m aintenance data 

but are  planning t o , m ay  find it worthw hile to exam in e  the 

advantages and lim ita t io n s  of in tegrating  both p ro ced u res  . )

It is  in the sam e in te r e s t  that m aintenance data c o l le c t io n  

p ro ced u res  require  f ie ld  fo r c e s  to rep ort both labor and 

m a te r ia l  through the sam e m ed iu m  for the sam e rep a ir  

fu nction . This is  m o st  often not the c a s e .  Often, in p r a c ­

t i c e ,  labor alone is  rep o rted , and then only at a high le v e l  

of aggregation  ( i . e .  , labor is  rep orted  for fre igh t car  

r e p a ir s  for the en tire  f l e e t ,  as opposed to rep orting  rep a irs  

for the individual fre ight ca rs  or the individual fre igh t car  

com pon en ts) . The solution to acquiring labor u t i l iza t io n  

data com bined with the m a te r ia l  app lied , for the deta il  

l e v e l  of individual fre ight car  truck com ponent r e p a ir s ,  

m ay be eco n o m ica lly  r e so lv e d  by using  a p re -p r in ted  c o m ­

bination w r i te - in  and ch eck -o ff  form at that is  com patib le
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with both the fie ld  p e rso n n e l preparing the rep ort and 

the com puter p r o c e s s in g  p ro ced u re . An exam ple  of th is  

com p reh en sive  input rep orting  fo l lo w s .

(1) C om p reh en sive  input reporting

The docum ent i l lu s tra ted  on the following page  

(AAR Ccur R epair B illing  - Original R ecord  of R epa irs)  

is  an actual exam p le  of one being used  by one ra ilroad  

currently  under study , for record ing  th e ir  r ep a ir s  

to fore ign  c a r s .  This docum ent is  cu rren tly  under r e ­

v is io n  by that ra ilro a d  for pu rp oses  of further im proving  

the data by req u ir ing  the f ie ld  fo r c es  to r eco rd  such  

things as w h ee l gage f inger  readings .
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This stand ard ized , p r e -p r in ted ,  p r e -c o d e d  c o m ­

bination w r i te - in  and ch eck -o ff  type form at was  

developed by the ra ilroad  com pany b eca u se  of its  

econ om ic  ad van tages. The standard ized  form at  

helps to a s su r e  a ccu ra cy  resu lt in g  in l e s s  c le r ic a l  

effort for sc r e e n in g ,  c o r r e c t in g ,  and r e c y c l in g . (In 

addition, use of the form at can r esu lt  in l e s s  c l e r i ­

cal effort to prepare  when com pared  with p r ior  m e th ­

ods which depended a lm o st  en t ire ly  on w riting  in 

longhand.) T hese  fea tu res  shift the c le r ic a l  burden  

to the com pu ter .

For th ese  r e a s o n s ,  th is  proced ure  for record in g  

fore ign  car r e p a ir s ,  or a s im ila r  m od ified  on e ,  

appears w e ll  suited for m any ra ilroad  com pan ies  

and their  su p p liers  to con s id er  adopting for c o l l e c t ­

ing on-line  hom e car m aintenance data. B ecau se  

the AAR Car Repair B illing S y s te m  is so w id ely  u se d ,  

no d is c u s s io n  is  req uired  here  re la t iv e  to the code  

structure or the form at d es ign  which is  apparent in 

the il lu stra t ion  prov id ed . H ow ever , at le a s t  three  

unique fea tu res  in the header of th is  rep a ir  input 

record  add s ign if ican tly  to the value of its  use  for  

collecting  hom e car r e p a ir s ,  and req u ire  co m m en t.

(a) P r o v is io n  for co llec t in g  actual labor u t il iza tion  

This p ro v is io n  (see  "Man H r s . ’’ f ie ld  in the 

header of the i l lu stra ted  r e c o r d ,  card colum ns  

48-5 0 ,5 1 )  can provide the u se r  with the ca p a ­

b ility  of co llect in g  actual truck  rep a ir  labor  

u tilization  by individual car n u m b er . This is  a
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s ign ifican t step toward developing such w o r k ­

load scheduling and perform an ce  m e a s u r e s  as  

standard truck  repair  labor hours per  car  

based  on the r a i lr o a d ’s actual e x p e r ie n c e .  This  

is  a rougher m ea su re  than standard truck  rep a ir  

labor hours per truck  com ponent. H o w ev er ,  

when f ie ld  fo r c e s  have adjusted to th is  reporting  

req u irem en t,  g rea ter  le v e l s  of so p h is t ica tion  can  

be introduced to develop m ore ref ined  s tan d ard s.  

For e x a m p le ,  it is  a s im ple  m atter  to re form at  

by shifting the ’’Man H r s . ” fie ld  fro m  the header  

of the form at to its  body. In that w ay , a space  

is  provided  for labor to be reported  for each  

’’i te m  r e p a i r e d .”

(b) P r o v is io n  for co llect in g  tem p o ra ry  rep a ir  data 

This p ro v is io n  (see  ’’T em p. R e p a ir s ” f ie ld  in 

the header of the i l lu s tra ted  r e c o r d ,  car colum ns  

5 8 -5 9 ,  60-61) can provide the u ser  with the c a p a ­

b ility  to c o l le c t  tem p o ra ry  rep a irs  to tr u c k s .  It 

is  th is  feature  that can provide the u se r  with the 

e a r ly  w arning tru ck  defect data, r e fe r r e d  to in 

this Appendix under Section  I, A , 3 , page B -5:  

The eco n o m ic a l  data co llec t io n  approach .

(c) P r o v is io n  for co llec t in g  truck projec t m a in te ­

nance data

This p r o v is io n  (see  ’’P ro jec t  N u m b er s” f i e ld s ,  

card co lum ns 4 4 - 4 7 ,  e t c . )  can provide the u se r  

with the capab ility  of co llectin g  data that rep ort  

the com p letion  of up to five d ifferent m aintenance  

p ro jec ts  for any one c a r .  O bviously , the input
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form at does not enable the u se r  to determ in e  

which p rojec t the com ponents w ere  changed out 

fo r ,  or whether they  w ere  changed out due to 

"normal" m ain tenance . (C urrently  th ese  f ie ld s  

are not being u se d ,  but one plan is  to require  

that the components reco rd ed  only apply to  

"normal" m ain ten an ce , and that the record ing  

of the project num bers only apply to providing  

the u ser  with notification  that one or m ore p r o ­

jec ts  have been co m p le te d .)  H ow ev er , a s light  

change in form at would enable a u se r  to c o l le c t  

the detail of com ponents changed out for each  

of the p ro jec ts  and a lso  for the "normal" m a in ­

tenance p erform ed  on each c a r .  This can be 

acco m p lish ed  by r e s tr ic t in g  the use  of the input 

docum ent to one p ro jec t  per car for pro jec t  r e ­

portin g . S im ila r ly ,  no p roject num bers  

would be reported  on the sam e docum ent that 

r ep o r te d  "normal" m aintenance on the c a r .  

(E ventually , the actual labor u t i l iz ed  could a lso  

be reported: see  ab ove , " P rov is ion  for co llect in g

actual labor u t il iza tio n ." )

The value of this form at change b e c o m e s  c lear  

when m aintenance pro jec t  co st  accounting p r o ­

ced u res  currently  u sed  by som e ra ilroad s  for  

many p ro jec ts  are u n derstood . A car m aintenance  

p roject  d iffers  fro m  "normal" car m aintenance  

by its  u n iq u en ess . The work p er fo rm ed  on m a in ­

tenance p ro jec ts  i s  u su a lly  a o n e -t im e  effort as
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opposed to routine m ain ten an ce . The m o d i ­

fica tion  of the in te r io r s  of fr ieght ca rs  to m eet  

cer ta in  sh ip p er's  req u irem en ts  for handling  

cer ta in  co m m o d itie s  is  a w id ely  known exam ple  

of a "m aintenance p r o je c t ."  The m od ifica tion  

of cer ta in  fre ight car trucks  to te s t  e x p e r im e n ­

tal changes in w h ee l configuration is  another  

ex a m p le .  A "detail of e st im ate"  is  g en era lly  

p rep ared  by ra ilro a d  p erso n n e l for such p r o je c t s .  

The e s t im a te  contains in stru ction s  to f ie ld  p e r ­

sonnel for the w ork to be p e r fo rm ed . A cost  

e st im a te  is  a lso  m ade w hich distinguishes b e ­

tw een  capital and operating c o s t s .  Under som e  

current p ro jec t  com pletion  reporting the fie ld  

fo r c e s  are not a lw ays req u ired  to report the 

m a t e r ia l  app lied . More often the labor u sed  

is  rep orted  alone and then not on com pletion  r e ­

p o r ts .  When gen era l o ff ice  p erson n e l are  n o t i ­

fied that a p ro jec t  has been com p le ted , the 

assu m p tion  is  that it has been com pleted  in 

accord an ce  with the "detail of e s t im a te ."  At 

that t im e ,  they  cred it  the Maintenance of E q u ip ­

m ent departm ent operating expense  (ICC account  

314) with the capita l co st  e s t im a te  found in the 

"detail of e s t im a t e ."  In e f fe c t ,  in such c a s e s ,  

the actual co s t  of the p ro jec t  is  not known, o b ­

v io u s ly  r e s tr ic t in g  control over the operating  

budget. (And o b v iou sly  the degree  of a ccu ra cy  

of the "detail of e s t im a te"  m ay go unknown.)
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This p ractice  of not co n s is ten t ly  co llec t in g  

m a ter ia l applied and labor used  on p ro jec ts  

on the sam e input m ed iu m  a s so c ia te d  with truck  

components s e r io u s ly  im p ed es  the d e te r m in a ­

tion of truck econ om ic  operating  life  c y c l e s .  

There are" other a d v erse  side e f fe c ts  that are  

rela ted  to the control of m a ter ia l  that d e ser v e  

m ention . For e x a m p le ,  p ro jec ts  m a y b e  c a n ­

ce lled  in a s e m i-c o m p le te d  s ta te .  M ateria l m ay  

a lread y  be d e livered  to p ro jec t  s i te s  prior  to 

the cancella tion . The p ro jec t  m a ter ia l  m ay find 

its  way back to in v en to ry , or it m ay be in a d v e r ­

tently  used  for "normal" m a in ten a n ce , or it m ay  

be left unused. T h e r e fo r e ,  its  d isp o s it io n  m ay  

be left to the e x ig en c ie s  of the m o m en t,  as o p ­

posed  to d isposit ion  by m anagem ent con tro l,  

b ecau se  of the lack  of labor and m a ter ia l  a p p li­

cation data c o lle c t io n . The ev id en ce  in favor of 

co llecting  detail p ro jec t  data s e e m s  com pelling  

enough to encourage com p an ies  within the in d u s ­

try  to re -ex a m in e  the eco n o m ic  fe a s ib i l i ty  of 

acquiring such data under th eir  own m aintenance  

con d it io n s .

(Z) L e s s  detailed  input reporting

As a m in im u m , railroad u s e r s  could adopt a l e s s  

d eta iled  method of co llect in g  m aintenance data. An 

exam ple  could be to make u se  of the back of the bad 

order card to c o lle c t  the data. A s im p lif ied  exam ple  

of the form at might be as fo llow s:
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Back of the Bad Order Card

Car in i t . &: n o . ____________ Date of bad order

Repair lo ca t io n ____________ Date w ork com pleted

___________________ Truck Component________________________

AAR Full N eeds Repair Mat'l AAR Repair
Code D escr ip t io n  Repair Made Q ty . R eason

XXX W h eel,  e t c .  XXX x x x x

NOTE: These input p ro ced u res  can be u sed  to c o l le c t  m a in ­

tenance data (including in sp ec tion  t im e) at both running 

and heavy rep a ir  f a c i l i t i e s .

C . Other operating c o sts

The co llection  of t e s t  data for the other tr u c k -a s s o c ia te d  operating  

costs  is  currently  in p r o g r e s s .  T hese  are the c o sts  incu rred  for  

l o s s e s  and dam ages to co m m o d it ie s  ( i . e . ,  fre ight dam age p a y m en ts) ,  

d e r a i lm e n ts ,  and a s so c ia te d  tra in  and roadway c o s t s .

The order of p r io r ity  w as to begin  gathering the data by individual 

car number s im ila r  to the proced ure  used  to c o l le c t  the truck m a in ­

tenance cost  te s t  data. C on cu rren tly , the m ethods of co llect in g  and 

integrating the data in the truck  econ om ic  data base  are being m o d i­

fied  and standardized as a r e su lt  of the te s t  data a cq u is it ion  f in d in gs.  

The la s t  order of p r io r ity  w ill  be to analyze the data . (See su b ­

sec tion  V , Data A n a lys is  P r o g r e s s ,  p ages  B -4 0  to B - 5 0 . )
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1 . F re ig h t  damage paym ents

The data for com m odity  l o s s e s  and dam ages that r e su lt  in

fre igh t damage paym ents are kept in con sid erab le  deta il in
14/ra ilroad  company f i l e s . —  In th ose  c a s e s  where the f i l e s  

are  com puter -o r ie n te d , it is  a r e la t iv e ly  ea sy  m atter  to 

a c c e s s  the data by car nu m ber . M anually -oriented  data 

shou ld , as a m in im u m , be c r o s s - in d e x e d  to allow  the sam e  

a c c e s s in g  capability . The m in im u m  relevant te s t  data a v a i l ­

able appear to be:

•  Car in it ia l(s )  and num ber(s)

•  C laim ant identification

•  Month and year in which the se tt led  c la im  w as entered  
into the s ta t is t ic s  file

•  C la im  paym ent (money amount)

•  P rop ortion s  of c la im  paym ent by incurring organ ization

•  C om m odity  identification

•  C arload - l e s s  than carload

•  B ill in g  road

•  O rig in  city  and state

•  Shipper

•  D estin ation  road , c ity  and state

•  C onsignee
n r -i • 15 /•  C ause - rea so n  for c la im — ■

Although the cau ses  of the com m odity  l o s s e s  and d am ages are  

r ep o rted , the te s t  data that have been co lle c ted  indicate the

—  See a lso  the la te s t  i s su e  of Rules of O rd er , P r in c ip le s  and P r a c t i c e s ,  
F re igh t C la im  R u le s ,  A sso c ia t io n  of A m erica n  R a ilro a d s ,  F re igh t C la im  
D iv is io n , W ashington, D #C. 20036.

15/
—  Ibid^ , "Guide for A llocation  to C auses  and C om m od ities  of F re igh t C la im  

P aym en ts  C harged to L o ss  and Damage Account" (page 92 of the 1974 Rules  
of Order p u b lica tion , as amended at the 84th annual AAR s e s s io n ,  June 10, 
1975. )
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ca u ses  are not ref in ed  su ff ic ien t ly  to identify  w hether or not 

they w ere due to tru ck  o p era t io n s .  D eterm in ation  of the tru ck -  

caused co sts  fro m  the availab le  r eco rd s  is  further inhibited by 

the lack of a date and the sp ec if ic  location  that would indicate  

when and where the l o s s  o c c u r r e d .  While th is  a rea  of cost  is  

s t i l l  under in v e s t ig a t io n ,  th ere  are ex ist in g  in d ica to rs  that point 

to a partial reso lu t io n  to m eet  im m ed iate  in form ation  n e e d s .

For exa m p le ,  m ore  com p reh en s iv e  data b e c o m e s  availab le  when  

the l o s s e s  and d am ages  w ere  the r esu lt  of an accid en t that m ust  

m eet F ed era l R ailroad  A d m in istra tion  reporting  r e q u ir e m e n ts .—  

(Examination of one m ajor r a ilro a d 's  input rep orting  procedure  

used to help com ply  with the FRA req u irem en t,'  shows that it 

provides  for the s tandard ized  co llec t io n  of co m p reh en s iv e  

accident data that identify  the c o n s is t  [ i . e .  , tra in  m a k e-u p ];  

damage to each car and its  content; operational data , such as 

sp eed , tim e table d ir e c t io n ,  track  and grade conditions; and 

other relevant in fo rm a tio n .)  In c a se s  w here the com m od ity  

l o s s e s  m ay not have been a s so c ia te d  with an a c c id en t ,  then each  

ca r 's  freight dam age rep ort m ust be r e tr iev ed  and analyzed  

sep a ra te ly .  B ased  upon the TDOP te s t  p ro ced u res  that are  

currently  in p r o g r e s s ,  a subsequent econ om ic  a n a ly s is  report  

w ill  descr ib e  the appropriate  data acqu is it ion  m ethods to m eet  

future truck eco n o m ic  data base  needs for t r u c k -r e la te d  freight  

damage c o s t s .

2 . D erailm ent co sts

The co llection  and in tegra tion  of dera ilm en t c o s ts  by in d i­

vidual car appear to be read ily  ava ila b le .  A p r im a r y  source  

for the te s t  data w as the accident rep orts  m entioned  in

16J  See Rail equipment A ccid en t/In c id en t R eport, F o r m  F R A -F  -6180-54 (8 -74 ) .
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the p rev iou s  sec t io n . Supporting te s t  data w ere  gathered from  

re t irem en t  h is to ry  f i le s  (kept by r a i lr o a d s ) .  T hese  data are  

p a r t icu la r ly  helpful for subsequent cash  flow a n a ly s is .  They  

provide a pathway for the u ser  to d eterm in e  the un deprec iated  

book value of a car that m ay have been re t ired  e a r ly  and sold  

at a book lo s s  as s c r a p .  Current F ed era l  tax r eg u la t io n s ,  as  

they  apply to r a i lr o a d s ,  prevent such a book lo s s  fr o m  q u a l i ­

fying as an expense (and th erefore  as a tax sh ie ld ) .  This is  the 

ca se  b ecau se  car d epreciation  is  based  on a "pool" concept which  

p rov id es  an "allow ance11 for such book l o s s e s .  H o w ev er , a 

ra ilroad  having a com prehensive  truck econ om ic  data base  

(which includes the book lo s s  exp er ien ce) would be in p o s it io n  

to t e s t  that "allowance" by developing the actual eco n o m ic  o p ­

erating  life  c y c le s  of its  own tr u c k s .  That i s ,  the r a i lr o a d ’s 

actual u se fu l life  cyc le  in form ation , when com pared with the 

u sefu l l ife  cyc le  b a se s  that are included in current reg u la to ry  

dep rec ia t ion  proced u res  should provide a m eaningful m e a s u r e ­

m ent of the equity of th ose  p r o c ed u r es .

A m ore  im portant capability  to develop is  the capability  to d e ­

term in e  the ca u ses  of d e r a i lm e n ts .  A wider and m o re  c o m p r e ­

h en sive  study is  being ca rr ied  out in that d irect ion  within the  

ra ilroad  industry com pared with th is study. An exam ple  is  the 

govern m en t-in d u stry  r e s e a r c h  p rogram  on tr a c k / tr a in  d y n a m ic s .  

The published rep orts  of that continuing p ro g ra m  (such as the 

tr a c k - tr a in  dynam ics rep o rt ,  A ccident In vestigation , copyrighted  

1974) and other program s are being used  as guides for the TDOP  

econ om ic  an a lys is  e ffor t .  The contribution being a im ed  at by 

TDOP is  to provide the industry with a proced ure  for determ inin g  

the fre ight car tru c k ’s actual h is to r ic a l  operating co st  e n v ir o n ­

m ent as another m eans for analyzing the conditions under w hich  

d era ilm en ts  o ccu r . (See Section  D: Operating con d it ion s ,

page B -3 8 . )
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3. Train delay and lost car day costs

The co llec t io n  of t e s t  data for t r u c k -r e la te d  tra in  delay and 

lo s t  car day co sts  w ere  not in it ia ted  during th is  phase of the 

e ffo r t ,  but w ill  be developed in a subsequent p h a se .

4 .  Other tr a c k /tr a in  component c o s ts

The only ca tegory  of the other tr a c k / t r a in  component cost  

te s t  data being cu rren tly  co lle c ted  are the tr u c k -re la te d  car  

component repair  c o s t s .  (The p r o g r e s s  of th is effort is  found 

in this appendix in Section  IV, B , page B-15: E x ist ing  tru ck  

m aintenance cost  c o l le c t io n .)  In the fu tu re , the Maintenance of 

Way and M aintenance of Equipm ent co st  accounting and in s p e c ­

tion rep orts  are expected  to help provide te s t  data for the r e m a in ­

ing tr u c k -re la ted  roadway and lo co m o tiv e  component c o s t s .

D . Operating conditions

D eveloping the capability  to d eterm in e  the actual operating cost  of 

ex ist in g  trucks is  c r it ica l  for the eco n o m ic  com parative  a n a ly s is  of 

com peting ex ist in g  trucks (or p roposed  im p ro v em en ts  to th em ).

Equally  im portant is  developing the capability  to determ ine the 

conditions under which the trucks operate  when incurring c o s t s .

The p r o g r ess  of co llecting  te s t  data in th is  area  fo llow s:

1. A vailable  car m ovem ent data

Many ra ilroad s  m aintain  car m ovem en t s y s te m s  containing  

reco rd s  of e m p ty - to - lo a d e d -to -e m p ty  c y c le s -  Some ra ilroad  

p erson n e l in terv iew ed  (e . g . , Southern R ailw ays , Canadian  

N ational, T ra iler  T ra in , Southern P a c i f i c ,  F R A , AAR) in d i ­

cate that som e of th ese  s y s te m s  are  com pu terized  and provide  

a con sid erab le  degree  of car m ovem en t d e ta il .  These s y s te m s  

trace  deta il car m ovem en ts  o n - l in e .
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O ff-lin e  car m ovem ent data are availab le  (in l e s s  detail) from  

the U n iversa l Machine Language Equipm ent R eg is ter  (UMLER) 

and the T e ler a i l  Automated Inform ation Network (TRAIN II) 

s y s te m s  .

The objective here  is  to co llec t  the on - and o ff - l in e  car m o v e ­

m ent data and integrate  them  with the truck  operating c o s t s .  

M eeting that objective  would provide s ig n if ican tly  m ore c o m ­

plete  and integrated  truck operating condition data than now 

appear availab le  . This capability  should be developed  s low ly  

and gradually  by potential ra ilroad  u s e r s  b eca u se  of the large  

volum e of data involved and the need for fa m il ia r iza t io n  with 

the data s e le c t io n ,  acq u is it ion , and in tegration  p ro ced u res  for  

truck  eco n o m ic  evaluation p u r p o se s .

2 . Car m ovem ent te s t  data

P r e l im in a r y  t e s t  data from  one of the ex is t in g  car  m ovem ent  

sy s te m s  have been co llected  and provide the following h is to ry  

(from  inception  of the system ) by car in it ia l  and number:

•  G eographic departure and a rr iv a l  loca tion  by h ou r , day,  
m onth, and year  and the loaded and em p ty  m ilea g e

•  C om m odity  c a r r ie d ,  g r o ss  w e ig h t ,  d e s t in a t io n , con sign ee

•  Traffic  s e r v ic e  (pool ass ign m ent)

•  Bad order t im e  (o u t -o f - s e r v ic e )

Since geographic  inform ation has been  p ro v id ed , it next b e ­

co m e s  p o s s ib le  to c lo s e ly  approxim ate the actual track  grade  

and curvature conditions and the roadbed s tab ility  over  which  

the truck  op era ted . The available em pty and loaded daily car  

m ile s  provide the data for average annual m ile  ca lcu la t io n s .  

The tra ffic  s e r v ic e  is  ava ilab le . The com m od ity  ca rr ied  is  

known (an im portant link to fre ight dam age p a y m en ts) ,  as w ell
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as the weight for w heel load c a lcu la t io n s .  (These d e t e r ­

m inations and ca lcu la tion s  have not yet been  made because  

the te s t  data c o lle c t io n  p rogram  for operating conditions  

is  s t i l l  in p r o g r e s s  . )

3 . Car sp ec if ica t io n  t e s t  data

Car c la ss  data re la ted  to the trucks  being studied w ere  rea d ily  

available and w ere  co lle c ted  fr o m  "The O ffic ia l Railway E q u ip ­

ment R eg ister"  for the c la s s  d e sc r ip t io n ,  code d e s ig n a tio n s ,  

cap ac ity , and the number of ca rs  in the c l a s s .

The average car age in the car c la s s  w ill  be determ ined  fro m  

the equipment r e g is te r  noted a b ove , adjusted for population  

attrition (e . g . , r e t ir e m e n ts )  and o u t - o f - s e r v ic e  t im e .  (The 

an a lys is  of population der ivation s and o u t -o f - s e r v ic e  tim e is  

currently  in p r o g r e s s  . )

The source  of t e s t  data for average  speed has not yet been  

d eterm in ed . C onsideration  is  being g iven  to speed r e c o r d e r s  

v e rsu s  m anual record in g  and other m ethods such as tra in  o p e r ­

ation s im u la tors  (as used to d eterm in e  average  speeds under 

the Roadway C osting Contract D O T -F R -3 0 0 2 8 , TOPS O n-Line  

S e r v ic e s ,  I n c . ,  50 C alifornia  S tr e e t ,  San F r a n c is c o ,  CA 94111.)

V . Data A nalys is  P r o g r e s s

The preparation of econ om ic  data an a lys is  gu id elin es  for industry  c o n ­

sideration  is  currently  in p r o g r e s s .  These are the gu id elines  to be c o n ­

s id ered  by the u ser  for the e ffec t iv e  exp lo itation  of the truck econ om ic
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data b a s e s ,  and for the developm ent of their  truck  eco n o m ic  operating
17 /life  cy c le  and cash  flow m od els  .—

A . E xploitation  of the truck  econ om ic  data base  

1. S ize  of the data base

It s e e m s  advantageous for potential u s e r s  to con sid er  l im it in g  

the s iz e  of the data base in the in it ia l  s ta g e s  of im p lem en tation  

to ,  for e x a m p le ,  poor truck component p e r f o r m e r s .  A r e a s o n ­

able l im it in g  factor  would be for u s e r s  to r e ly  on p r o fe s s io n a l  

ex p er ien ce  with r e sp e c t  to judging which truck  com ponents  

are the p o o r e s t  p e r fo r m er s  e c o n o m ic a l ly .  This approach a llow s  

t im e  for a s s im ila t in g  the p roced u res  and making the inev itab le  

adjustm ents  to th em  as a p re lim in a ry  step to expanding and 

refining th em .

2 . Data base  inquiry su b sy stem

A data b a se  inquiry su b sy s tem  can provide  the appropriate  

m eans for re tr iev in g  the relevant in form ation  for data a n a ly ­

s i s .  E x a m p les  of various data s e le c t io n s ,  so r ts  and a g g r e g a ­

tions using  econ om ic  te s t  data can be found in the body of the

17/ It is  p a r t icu la r ly  im portant to s t r e s s  to the potentia l u se r  that th ese  are  
g u id e l in e s .  T hese  are not ex c lu s iv e  data a n a ly s is  te ch n iq u e s .  One r ea so n  
for s tr e s s in g  th is  point has to do with the p h y s ic a l  and financia l e n v ir o n m e n ­
ta l d if feren ces  that e x is t  among com panies within the in d u stry . For e x a m ­
ple , the cost  of capita l i s  a s ignificant var iab le  to be con s id ered  in e v a l ­
uating capital in v e s tm e n ts .  H ow ever , m ethods of ca lcu lating  that co st  do not 
have the sam e d egree  of acceptab ility  and app lication  among potential u s e r s .  
The reason  for that is  due, in p art,  to such en v iron m en ta l d if feren ces  as:  
ability  to attract cap ita l ,  productivity of c a p ita l ,  o p p ortu n it ies ,  and m an age­
m ent s k i l l s .  A n oth er , and re la ted ,  reason  for s tr e s s in g  the idea of g u id e ­
lin es  is that the th eo ry  and p ractice  of econ om ic  quantitative a n a ly s e s ,  as  
they apply to m ea su r in g  the econ om ic  p erform an ce  of p h y s ica l  operating  
a s s e t s  ( i . e .  , ra ilro a d  ro lling  stock), appear so w e ll  e s ta b lish ed  in the r a i l ­
road industry  as to preclude the preparation  of d eta iled  in stru ction s  for  
their  s e le c t io n  and u s e .  (These are the qualitative a n a ly s is  te c h n iq u e s ,  for  
e x a m p le ,  that m ay have use  for econom ic  tru ck  com ponent w ear and fa ilu re  
cause  and e ffect  a n a ly s is  such as frequency d istr ibu tion s  of in c id en ce; or 
m ay have use for eco n o m ic  r isk  analysis  such as absolute  and re la t ive  
m e a su r e s  of d isp ers io n :  i . e .  , standard d ev ia tion , co eff ic ien t  of v a r ia t io n .)
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report form ats  at the end of th is  Appendix. S p ec if ic  data r e ­

tr ie v a l  req u ests  are a function of the u s e r ’s data ana ly t ica l  

n e e d s .  Data base inquiry su b sy s te m  exp erim en ta tion  with the 

p re lim in a ry  TDOP truck eco n o m ic  data base  ( i . e .  , for o f f ­

line  m aintenance) su g g e s ts  that carefu l planning be g iven  to 

the inquiry function. For e x a m p le ,  w heel p er fo rm a n ce  a n a ly se s  

that exam ine the rep orted  w ear and fa ilure  fre q u e n c ie s  by cause  

and effect should not, p e r h a p s ,  be r e s tr ic te d  to the w heel data 

a lon e . In an actual ca se  of a data base in terro g a tio n  by one 

railroad  for w heel c o st  p e r fo r m a n c e ,  the s ign ifican t data used  

w ere: (values not shown)

Wheel ”X ” R em oval Data R e tr iev a l

Column S e lec t Sort A ggregation s

8 Wheel type X Constant

1 & 2 Car I .D . Random

3 Repair date By car

4 L ocation 11

5 P o s it io n 11

6 M at'1 q ty . 11 Total w h l . X

7 Repair cause 11

9 R esp o n s ib il ity  line 11

10 Handling line 11

11 D ollar amount 11 Total w h l . X

These perform ance  data do show w heel type X ’s w ear  and 

failure cau ses  by car n u m b er . H ow ever , the con c lu s ion s  to 

be drawn from  th ese  data , regarding the co st  e ffect  of the w heel  

r e m o v a ls ,  even  a ssu m in g  th ey  rep re sen t  the to ta l type X w heel  

population over a s ign ifican t tim e p e r io d , cannot be fa r -r e a c h in g .  

The reason  is that the data w ere  not in teg ra ted . While the reported
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ca u ses  are  availab le  for a n a ly s is ,  the tota l co s t  e ffec t  is  not.

The cost  e f f e c t ,  for ex a m p le ,  that b e c o m e s  ev ident when any 

one of the w heel rep a irs  is exam ined in re la t ion sh ip  to all the 

truck and other car component rep a irs  made on the sam e day,  

at the sam e loca tio n . It is in the req uesting  of the re levant c o m ­

binations fr o m  a fu lly  integrated data base  that the g rea te s t  p o ­

tential l i e s  for estab lish in g  the tr u c k ’s operating cost  p er fo r m a n c e .

B . Truck eco n o m ic  life  cycle  modeling

The truck operating cost and operating condition data have been i n ­

v est ig a ted  m ore  thoroughly than for other data e lem en ts  required  

for a d eterm in ation  of truck econom ic  operating life  c y c l e s ,  during  

the period  co v ered  by this rep ort .  The data a n a ly s is  p r o g r e s s  for the 

source  and app lication  of the following other data e lem en ts  that r e ­

quire further in v es t ig a t io n  for the developm ent of a r e a l i s t ic  e c o -  

nom ic life  cy c le  m odel is  as fo llows:

1. Truck com ponent population and o u t -o f - s e r v ic e  t im e

The coop eration  of the ra ilroad  industry and its  su p p liers  is  

quite e s s e n t ia l  for component population d e term in ation . Since  

the truck com ponents do not make up an in sep arab le  unit,  

there is  an exponential difficulty in keeping tra ck  of their  p op u ­

lation s i z e s ,  m o v e m e n ts ,  and conditions. S ou rces  for at le a s t  

population s iz e  m ay be available through ra ilroad  company  

m a ter ia l  shipping and rece iv in g  reco rd s  and s u p p l ie r s ’ m a t e r ­

ia l sa le s  r e c o r d s .

S im ila r ly ,  in d u stry  cooperation s ee m s  e s s e n t ia l  for d e te r m in ­

ing o u t - o f - s e r v ic e  t im e .  This is e sp e c ia l ly  c r i t ic a l  for e s t i ­

mating the p rob ab ility  of wear and fa ilure  in c id en ce  ( i . e .  , 

the ca u ses  of o u t -o f - s e r v ic e  tim e m ust be known to provide the 

m eans of separating  them  betw een truck and non -truck  c a u s e s ) .
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2. Probability  of tru ck  component w ear and fa ilure  occu rren ce  

an alys is

This e lem en t depends upon the com pletion  of the te s t  data 

co llection  and the e s ta b lish m en t of the t e s t  data base which  

is  expected  to contain the incident ex p er ien ce  for p r o b a b il­

ity a n a ly s is .  F or  e x a m p le ,  the o u t - o f - s e r v ic e  tim e m entioned  

above is  an e s s e n t ia l  e lem en t for e st im atin g  the probability  of 

wear and fa ilure  o c c u r r e n c e .

3 . Truck component inventory  cost

The two m ajor c o s ts  to be con s id ered  in develop ing inventory  

cost are d irect  c o s t s  of the com ponents and the carry ing  co sts:

a . D irect co s t  of component inventory

(1) M anufacturer's  cash  d e liv ered  p u rch ase  p r ice  to 

u se r  (new or used)

(2) U se r 's  la b o r ,  m a te r ia l ,  and overh ead  cost  to make  

(new or rebuild)

b . Component inventory  carry ing  co st

(1) Storage fa c i l i t ie s

(2) Insurance

(3) Handling

(4) D ep rec ia tio n

(5) T axes

(6) T ran sp ortation

(7) In terest

4 . R em oved com pon en t's  res id u a l life

Truck and other com ponents m ay be changed out due to truck  

perform ance  and s t i l l  be in useab le  condition . The accurate  

determ ination  of com ponents' res id u a l life  (and th erefor  the '
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r e m a i n i n g  e c o n o m i c  v a l u e )  p r e s e n t s  a  d i f f i c u l t y  d u e  t o  r e c o r d  

k e e p i n g  p r o b l e m s  o f  m a i n t a i n i n g  s u r v e i l l a n c e  o v e r  p o p u l a t i o n  

s i z e ,  m o v e m e n t ,  a n d  c o n d i t i o n  ( s e e  S e c t i o n  I :  C o m p o n e n t

P o p u l a t i o n  a n d  O u t - o f - s e r v i c e  T i m e  ,  p a g e  B -4 3 ) .

T h i s  d i f f i c u l t y  i s  o v e r c o m e  i n  t h e  i n i t i a l  s t a g e s  o f  t h i s  a n a l y ­

s i s  b y  r e l y i n g  o n  t h e  A A R  s t a n d a r d  p r i c e  s t r u c t u r e  f o r  c a r  

r e p a i r  b i l l i n g .  T h e  A A R  p r i c e  h a s  a n  a l l o w a n c e  f o r  t h e  r e ­

s i d u a l  l i f e  d o l l a r  v a l u e .

5  . U n i t  c o s t  m e a s u r e s

T h e  d e v e l o p m e n t  o f  u n i t  c o s t  m e a s u r e s  a l s o  a w a i t s  t h e  e s t a b ­

l i s h m e n t  o f  t h e  c o m p l e t e d  t e s t  d a t a  b a s e .  T h e y  a r e  a  f u n c t i o n  

o f  t h e  u s e r ' s  c o m p a r a t i v e  a n a l y s i s  n e e d s .  T h e  a p p r o a c h  t a k e n  

i n  t h e  t e s t  p r o c e d u r e s  w i l l  b e  f i r s t  t o  e s t a b l i s h  t h e  t o t a l  c o s t  

o f  a  t r u c k  p e r  m i l e  a n d  t h e n  t o  e x p a n d  a n d  r e f i n e  t h e  m e a s u r e s  . 

F o r  e x a m p l e :

F o r  a  g i v e n  t r a c k / t r a i n  o p e r a t i n g  c o n f i g u r a t i o n

•  T r u c k ' s  t o t a l  o p e r a t i n g  c o s t / m i l e / y e a r / a g e  g r o u p
18/

•  T r u c k ' s  s e l e c t e d  o p e r a t i n g  c o s t / m i l e / y e a r / a g e  g r o u p —

•  T r u c k ' s  s e l e c t e d  o p e r a t i n g  c o s t / e m p t y  m i l e / y e a r /  
a g e  g r o u p

«  T r u c k ' s  s e l e c t e d  o p e r a t i n g  c o s t / l o a d e d  m i l e / y e a r  /  
a g e  g r o u p

•  T r u c k  c o m p o n e n t ' s  s e l e c t e d  o p e r a t i n g  c o s t / m i l e / y e a r /  
a g e  g r o u p ! ? /

•  T r u c k  c o m p o n e n t ' s  s e l e c t e d  o p e r a t i n g  c o s t / e m p t y  m i l e /  
y e a r / a g e  g r o u p

0 T r u c k  c o m p o n e n t ' s  s e l e c t e d  o p e r a t i n g  c o s t / l o a d e d  m i l e /  
y e a r / a g e  g r o u p

—  S e l e c t e d  o p e r a t i n g  c o s t s  s u c h  a s :  c o m m o d i t y  l o s s  a n d  d a m a g e  c o s t ;  o r  d e ­
r a i l m e n t  c o s t ;  o r  l o s t  c a r  d a y  c o s t  p e r  m i l e  p e r  y e a r  p e r  a g e  g r o u p .

1 9 /—  T r u c k  c o m p o n e n t  o p e r a t i n g  c o s t s  s u c h  a s :  t h e  m a i n t e n a n c e  c o s t  o f  3 6 - i n .  
d i a m e t e r ,  2  w e a r ,  J - 3 6  w r o t - s t e e l  w h e e l s  w i t h  8 - 1 4  s i x t e e n t h s '  s e r v i c e  m e t a l  
r e m a i n i n g  w h e n  r e m o v e d ,  p e r  m i l e  p e r  y e a r  p e r  a g e  g r o u p .
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Truck cash  flow m odeling

1 . The cash flow data e lem en t  determ inants

a . Trucks that com pete  and have s im ila r  configurations

(1) E x ist ing  tru ck s

(2) Im proved tru ck s

b . Truck operating conditions that are s im ila r

(1) Car c la s s  d escr ip t io n  (kind, nu m ber, builder)

(2) C om m odity  ca rr ie d  (type, weight)

(3) A verage annual car m ile s  (em pty, loaded)

(4) A verage car age (years)

(5) Roadway conditions ( c la s s ,  type)

Other conditions

(a) Topographic

(b) A verage  speed

(c) G eographic

(d) W heel load

(e) T raffic  s e r v ic e  (unit t r a in s ,  g en era l  s e r v ic e ,  

type of locom otive)

c . Truck operating co sts

(1) M aintenance

(2) C om m odity  l o s s  and damage

(3) D era ilm en t

(4) Train delay

(5) L ost car days

(6) A sso c ia te d  tra in  and roadway com ponents
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d. Truck financia l co sts

(1) Net in it ia l  in crem en ta l cash  in v estm en t in p rop osed  
im p rovem en ts

(a) M anufactuers 1 cash  d e liv ered  in sta lled  
p r ice  (cash-out)

(b) Use t a x e s ,  e . g . ,  sa le s  tax (cash-out)

(c) Current a s s e t s ,  e . g . ,  inventory  (cash-out)

(d) Investm ent tax cred its  (cash -in )
2 0 /(e) Capital gains or l o s s e s —  (cash -in )

(f) Scrap value (cash-in )

The co st  of capital

(a) Debt

(b) Equity

e . Rate of return  com putational fac tors

(1) Net in it ia l in crem en ta l  in vestm en t

(2) Annual g r o ss  cash  b en ef its^ ! /(ca sh - in )

—  ̂  Long or short t e r m  capital gains or l o s s e s  s e e m  m o st  u n lik e ly  for th is type
in v e s tm e n t .  H ow ever , there  m ay be the p o s s ib i l i ty  that ex is t in g  trucks which  
m ay not be fu lly  deprecia ted  m ight be sold in favor of im p roved  tr u c k s .  D e ­
pending on the s l im  chance that such sa le s  would occur and have a high order  
of m agnitude (sa y , 1000 trucks or m ore) then the additional p o s s ib i l i ty  m ight  
e x is t  that tax authorities  would recom m en d  the s a le s  be handled in te r m s  of 
capita l gains or l o s s e s  (see  Section  C , 2 , page B -36: D era ilm en t c o s t s ) .  In 
that c a s e ,  s a le s  of trucks in am ounts g rea ter  than the un deprec iated  book 
value (however e x tr e m e ly  unlikely) would r e su lt  in capital g a in s .  The c a p i ­
ta l gains after tax would r esu lt  in a " c a sh - in 11 tra n sa c t io n  which would ser v e  
to lo w er  the in it ia l  in crem en ta l in vestm en t in im p roved  t r u c k s .  S a les  of 
trucks in amounts l e s s  than the un depreciated  book value would r e su lt  in a 
book l o s s .  The lo s s  would provide a tax sh ie ld  and th ere fo re  r e su lt  in a 
Mca sh -in "  tra n sa c t io n .  (The book lo s s  is not v is i te d  on new in v estm en ts  for  
in v es tm en t  evaluation p u rp oses  , i . e . ,  prior "unprofitable" d e c is io n s  are not 
to burden future d ec is io n s  anticipating p r o f i t s . )

21/ Annual cash  d ifference  betw een actual operating c o sts  of e x is t in g  trucks and 
the e s t im a te d  operating co sts  of im proved tr u c k s .  (The ben efits  could be 
n e g a t iv e ,  i . e . ,  a l o s s . )
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e .  R a t e  o f  r e t u r n  c o m p u t a t i o n a l  f a c t o r s  ( c o n t ' d )
2 2 /

( 3 )  D e p r e c i a t i o n  s c h e d u l e —

( 4 )  F e d e r a l  i n c o m e  t a x

( 5 )  P r o b a b i l i t y  o f  o c c u r r e n c e  ( i . e .  ,  b e n e f i t s  a n d  c o s t )
2 3  /( 6 )  I n f l a t i o n a r y  i n d e x  ( p r i c e  l e v e l  f a c t o r ) —

( 7 )  P r e s e n t  v a l u e  t a b l e s

( 8 )  P e r c e n t  w e i g h t e d  a v e r a g e  o f  t h e  c o s t  o f  c a p i t a l ^ /

2 2 /  O p .  c i t .  ,  R e p o r t  N o .  F R A - O R  &  D  7 5 - 5 8 ,  A p p e n d i x  A ,  p a g e  2 2 ,  f o r  d e p r e c i a ­
t i o n  c a l c u l a t i o n s  .

2 3 /  A  b r o a d  i n d e x  w o u l d  b e  t h e  p r i c e  d e f l a t o r  u s e d  b y  t h e  g o v e r n m e n t  t o  b r i n g  
c o s t s  u p  t o  d a t e  f o r  t h e  g r o s s  n a t i o n a l  p r o d u c t .  " T h i s  G N P  d e f l a t o r  r o s e  
1 0 . 3 %  l a s t  y e a r  a n d  5 . 6 %  i n  1 9 7 3 ,  a n d  s i n c e  1 9 5 8  i t  h a s  c l i m b e d  8 4 % .  "
( S e e  W a l l  S t r e e t  J o u r n a l , N o v e m b e r  1 2 ,  1 9 7 5 ,  p a g e  3 6 . )

2 4 /  A  c o s t  o f  c a p i t a l  m o d e l  i s  i n  p r e p a r a t i o n  a n d  w i l l  b e  p r e s e n t e d  i n  a  s u b s e q u e n t  
r e p o r t .
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2 . pc/
I n c r e m e n t a l  i n v e s t m e n t  e v a l u a t i o n  c a l c u l a t i o n  m e t h o d L i . '

E s t i m a t e d  n e t  p r e s e n t  v a l u e  p e r  c a r  s e t

( 1 ) N e t c a s h  i n v e s t m e n t  [ i t e m  d  ( 1 ) ,  p .  B - 4 7 ] $

( 2 ) A n n u a l  n e t  c a s h  b e n e f i t s

( a ) G r o s s  c a s h  b e n e f i t s  [ i t e m e  ( 2 ) ,  
p .  B - 4 7 ] $

( b ) L e s s :  d e p r e c i a t i o n

( c ) G r o s s  c a s h  b e n e f i t s  ( b e f o r e  t a x ) $

( d ) L e s s :  F e d .  I n c .  T a x

(e) A c c o u n t i n g  p r o f i t

( f ) N e t  c a s h  b e n e f i t s  ( b e f o r e  r e c o v e r i e s  
[ L i n e  ( d )  m i n u s  ( a ) ] ) $

( g ) P l u s :  s c r a p  v a l u e  r e c o v e r y

( h ) C u r r e n t  a s s e t  r e c o v e r y

( i ) N e t  c a s h  b e n e f i t s  ( a f t e r  r e c o v e r y ) $

( 3 ) N e t p r e s e n t  v a l u e  o f  t h e  b e n e f i t s

( a ) A n n u a l  n e t  c a s h  b e n e f i t s  
[ L i n e  ( 2 ) ,  ( i ) ] $

( b ) T i m e s :  P r o b .  o f  o c c u r r e n c e  
f a c t o r

( c ) N e t  c a s h  b e n e f i t s  a d j  . f o r  p r o b . $

( d ) T i m e s :  I n f l a t i o n a r y  i n d e x

(e) N e t  c a s h  b e n e f i t s  a d j u s t e d ■ $

( f ) T i m e s :  P r e s e n t  v a l u e  f a c t o r

( g ) P r e s e n t  v a l u e  o f  t h e  b e n e f i t s $

( h ) N e t  p r e s e n t  v a l u e  p e r  c a r  s e t  
[ N e t  i n v e s t m e n t  ( 1 )  m i n u s  
p r e s e n t  v a l u e  ( 3 ) ,  ( g ) ] $

( i ) P r o f i t a b i l i t y  i n d e x  [ P r e s e n t  
v a l u e  ( 3 ) ,  ( g )  n e t  i n v e s t m e n t  ( 1 ) ] $

2 5 /  I n  a c t u a l  p r a c t i c e  t h e  c a l c u l a t i o n s  a r e  b a s e d  o n  t i m e - p h a s e d  e s t i m a t e s  o f  
t h e  c a s h  f l o w  ( i . e .  ,  b e n e f i t s  a n d  c o s t s )  o v e r  t h e  e c o n o m i c  o p e r a t i n g  l i f e  o f  
t h e  t r u c k s  .
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b . E stim ated  total annual sav ings

(1) Net p resen t  value per car set $

(2) T im es: truck population 2

(3) E st im a ted  tota l annual sav ings $

(Back of this page
intentionally blank)
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TDOP
Eco. Analysis

Worksheet
Page 1 of 2REPORT 1CUMULATIVE TRUCK COMPONENT MAINTENANCE COST FOR CAR CLASS B-100-33 31 Months from December 1972 through June 1975 (31 months from inception)Car Numbers: SP668000 through SP668099 (excl. SP668051) 99 cars

Date Car Class Built: Nov. '72Car Builder(s): ACFCar Capacity (lbs): 176000Trucks: Barber stabilized with low profileside frames

Class Description:AAR Mech. Designation: AAR Car Type Code:
Box, HC, 22XLA3 3 0

Belt, D.F. Nail Stl. Fir, 50K

LineNo. NoAAR Rules . Name Removed Job Numbers
Off-lineMaintenance On-Line Maintenance Total MaintenanceNo. of Repairs AAR Std. Net Price No. of Repair s AAR Std. Net Price No. of AAR Std. Repairs Net Price

1. 41 Wheels 3000 -3180 60 $1873.88 $ $
2. 36 Roller Bearings 2800 -2868 40 229.90
3. 37 R.B. Adapters 2870 -2882 17 35.86
4. 26 R. B . Lube 2550 -2552 3 27.54
5. 43 Axles, R.B. 3250 -3278 20
6. 47 Bolster s 3500 -3556, 3999 .. ..
7. 47 Center Pins 3560 3 51.15
8. 47 Center Plates 3564
9. 47 C.P. Liners 3568
10. 47 Side Bearings 3572 -3580, 3999
11. 48 Side Frames 3700 -3796, 3999
12. 50 Springs 3900 -3968, 3999
13. Total Lines 1-12 143 $2218.33 $ $
14. 6 Brake Beams 1640 -1696, 1999 15 689.56
15. 7 B.B. Hangers 1708
16. 8 B.B. Brackets 1720 -1724
17. 9 B.B. Pins/Bolts 1740 -1748 1 1.89
18. 10 B.B. Supports 1764 -1776 .. ..
19. 11 Levers, etc. 1792 -1812 5 ..
20. Total Lines 14 - 19 21 $ 691.45 $ $
21. 12 Brake Shoes 1828 -1852 527 5792.70
22. Total Lines 13 + 20 + 21 691 $8702.48 $ $
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TDOP
Eco. Analysis

W orksheet
Page 2 of 2R EP O R T  1 (Cont'd)

C U M U LA T IV E  T R U C K  CO M P O N EN T  M AIN TEN A N CE COST FO R  CA R  CLASS B-100-33

OTHER CAR COMPONENTS — Off-LineMaintenance On Line Maintenance Total MaintenanceLine AAR Rules Removed No. of AAR Atd. No. of AARStd. No. of AARStd.No. No. Name Job Numbers Repaird Net Price Repairs Net Price Repairs Net Price
23. 3 IDT&S 1140 - 1144 96 684.65
24. 4 Air Brakes & Parts 1160 - 1612 154 512.70
25. 5 Air Brake Hose 1628 50 399.45
26. 16 Couplers 2000 - 2160 49 823.75
27. 53 Metal 4000 - 4020 1
28. 69 Mis cell. Material 4200 - 4244 8 105.35
29. 70 Lightwt &: Stencil 4300 16 592.32
30. 73 Auto I. D . 4354 - 4368 5 10.63
31. 74 Securement 4400 - 4445 103 233.26
32. 75 Miscellaneous Labor 4450 - 4488 8 248.83
33. 76 Straight - Forge 4490 15 73.82
34. 79 Ladders 4580 - 4596 16 240.36
35. 82 Welding 4800 - 4824 15 174.64
36. Sub--Total Lines 23 - 35 536 $4,099.76
37. 72 Manufactured Material 1999 7 48.28
38. 72 Manufactured Material 2999 58 2,308.10
39. 72 Manufactured Material 3999 1 16.08
40. 72 Manufactured Material 4999 1 10.50
41. Sub --Total Lines 37 - 40 67 2,382.96
42. Grand Total Lines 22 + 36 + 41 1294 $15, 185.20
7-.: . ,r~ : — .. .......  ....... .....  ....... - -.................................- - - ..................  ■—  ------------------------ ------------- ■------ — - - .......................... -------------—--- -------- -----r”.

— These costs are grouped under Report 1 (i. e . under truck component maintenance) to demonstrate the capability of the economic procedure to accommodate total car component maintenance costs (required to isolate car costs caused by the truck but not charged to the truck).
Data analysis of the economic data base for off-line repairs (see Report 3, Daily Truck Component Maintenance Cost by Car Number for Car Class B-100-33) is required to separate out the non-truck-related costs in this grouping.
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TDOP
Eco. Analysis

Worksheet
Page 1 of 2REPORT 2MONTHLY TRUCK COMPONENT MAINTENANCE COST AND CAR MILES FOR CAR CLASS B-100-33 From Inception: 31 Months from December 1972 through June 1975 Car Numbers: SP668000 through SP668900 (excl. SP668051) 99 cars

Date Car Class Built: Nov. '72 - Class Description: Box, HC, 22 Belt, D.F. Nail Stl. Fir., 50KCar Builder (s): ACF AAR Mech. Designation: XLCar Capacity (lbs): 176000 AAR Car Type Code: A330Trucks: Barber stabilized with low profile side frames ____________________________________
CalendarMonths

Off-LineMaintenance On-Line Maintenance Total Maintenance
Empty Car MilesLoaded TotalNo. of Repairs AAR Std. Net Price No. of AAR Std. Repairs Net Price No. of AAR Std. Repairs Net Price

December 1972 28 $ 255.92 $ $

January 1973 4 52.45
February 5 16.08
March 10 43.38
April 10 106.33
May 10 69.78
June 17 124.16
July 27 262.29
August 49 351.92
September 32 360.89
October 65 913.42
November 41 359.10
December 39 529.95

Total 1973 309 $3,189.75 $ $

January 1974 35 $ 488.26 $ $
February 44 430. 10
March 73 604.59
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TDOP
Eco . Analysis R EP O R T  2 (Cont'd)

M O N TH LY  T R U C K  C O M P O N EN T  M AIN TEN AN CE COST AND CAR  M ILES FO R  CA R  CLASS B-100-33

Worksheet
Page 2 of 2

CalendarMonths
Off-lineMaintenance On-line Maintenance Total Maintenance

Empty Car Miles Loaded TotalNo. of Repairs AAR Std. Net Price No . of AAR Std. Repairs Net Price No. of AAR Std. Repairs Net Price■*
April 1974 74 2002.20
May 55 420.49
June 60 923.86
July 62 814.49
August 51 823.36
September 58 746.82
October 60 516.68
November 54 711.98
December 81 876.39

Total 1974 707 $ 9359.22 $ $

January 1975 41 524.99
F ebruary 43 589.56
March 85 317.70
April 43 651.83
May 20 231.94
June 18 114.29

Total 1975 250 $ 2380.31 $ $
Grand Total - 1294 $ 15185.20 $ $

These totals cross balance with Report 1, line 42. They include total car component maintenance costs. See explanation: Report 1, page 2 of 2, footnote _1/
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TDOP
Eco . Analysis

Worksheet
Page 1 of 2

(Note; Off-line Repairs Only)

REPORT 3DETAIL TRUCK COMPONENT MAINTENANCE COST FOR CAR CLASS B-100-33 31 Months from December 1972 through June 1975 (31 months from inception)Car Numbers: SP668000 through SP668099̂ (excl. SP668051) 99 cars
Date Car Class Built: Nov. '72 Class Description: Box, HC, 22 Belt, D.F, Nail Stl. Fit, 50KCar Builder(s): ACF AAR Mech. Designation: XLCar Capacity (lbs.): 176000 AAR Car Type Code; A330Trucks: Barber stabilized with low profile side frames_____________________________

(1) (2) C3) (4) (5) (6) (7) (8) (9) (10) . (U) (12) (13)
Car Repair Date Removed App’l Cond.

AAR Std.
Initial Number Yr. Mo. Day SPLC Job. No. Cr. Lo. Qlfr . Wy Md. Qty. RS Hn. Ln. Net Price

E.g.:SP 668000 74 07 01 689827 3081 Ll 01 60 1 4 1 SSW $ 164.09

Sort and Aggregation Notes;
Column (1) Car Initial(2) Car Number(3) Repair Date(4) Std. P o i n t Loc. Code(5) Removed Job No.(6) Removed Car Location

Hold constant or list alphabetically.Ascending numerical order by car initial (if car initial is not constant).Ascending numerical order (year, month, day) for the same car number and car initial. Apply the value in the r e c o r d .List according to the following table:List according to the following table:
Programmer Analyst (Reference Data Only)

(5) . (6) AAR Rule s
Job Numbers 1/ Car Locations 2/ No. Name
3000 - 3180 Ll, R1 thru L4, R4 41 Wheels2800 - 2868 Ll, R1 thru L4, R4 36 Roller Bearings
2870 - 2882 Ll, R1 thru L4, R4 37 R. B. Adapters2550 None apply 26 R B. Lube - 4 wheel truck
2552 1, 2,3, 4 26 R. B. Lube - wheel set3250 - 3278 1, 2, 3, 4 43 Axles, R. B.3500 - 3568 A, B 47 Bolsters, Cntr. Pi's, Pins, Line:3572 - 3580 AL, AR, BL, BR 47 Side Bearings
3999 Rule 72 applies 47 Miscellaneous
3700 - 3796 AL, AR, B L ,  B R 48 S id e  F r a m e s
3900 - 3968 None apply 50 Springs1640- 1696 1, 2, 3, 4 6 Brake Beams
1999 Rule 72 applies 6 Miscellaneous
1708 - 1852 None apply 7 - 12 See Report 1 for rule names
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TDOP
Eco. Analysis R EP O R T  3 (Cont'd)

D E T A IL  T R U C K  CO M P O N EN T  M AIN TEN AN CE COST FO R  CA R  CLASS B-100-33

Worksheet
Page 2 of 2

Sort and Aggregation Notes - (Cont'd)
Column (7) 

(8) (9) (10) 
(ID (12) (13)

Removed Qualifier • Removed Why Made : Removed Quantity : Applied Condition : Responsibility :Handling Line :AAR Std. Net Price :

Apply the value Apply the value Apply the value Apply the value Apply the value Apply the value Apply the value

intherecordintherecordintherecordintherecordintherecordintherecordintherecord

(Some values will be in pounds of weight - i.e. , Center Plates)

(To include off-line, on-line and other organizations that performed maintenance) (Provide totals for each car number and initial and one grand total for all car numbers and initials. Provide grand totals for each rule number and one grand total for all rule numbers. Check against totals in Reports 1 and 2)

F ootnote s:
Job Numbers; Ascending numerical order for each repair date, for each car number, and car initial for each grouping of job numbers in the list.

2/“ Car Locations: In the order shown for each job number, repair date, car number, and initial. Sort car location (2-digit, alpha-numeric code)on right-hand digit first (right justified).
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TDOP
Eco. Analysis

Worksheet
Page 1 of 4

(Note: Off-line Repairs Only)

REPORT 4CAUSES OF TRUCK COMPONENT MAINTENANCE COST FOR CAR CLASS B-100-33 31 Months from December 1972 through June 1975 (31 Months from Inception)Car Numbers: SP668000 through SP668099 (excl. SP668051) 99 cars
Date Car Class Built: Nov. '72 Class Description:Car Builder(s): ACF AAR Mech. Designation:Car Capacity (lbs.) : 176000 AAR Car Type Code:Trucks: Barber stabilized with low profile side frames____________

Box, HC 22 Belt, D FXLA330
Nail Stl. Fit, 50K

First Month: Dec. '72
(1) (2) 0) (4) (5) (6) (7) (8) (9) (10)

Removed Job
AAR Standard

No. of Repairs LaborHours LaborPrice MaterialPrice CreditPrice TotalPriceNo. Qlfr. W.M. Car Loc.
Example for Rule 41 - Wheels:
3081 01 60 LI $ $ $

R1
Total Car Loc. L + R1 (wheel set) $ $ $

L2
R2

Total Car Loc. L + R2 (wheel set)

Total Car Loc. L + R1 + 2 (truck set)
(Repeat above entries for L + R3 + 4) 
Total Why Made 60 (car set)

(Repeat above entries for all Why Mades) 
Total Qualifier 01 (all Why Mades)
(Repeat above entries for all Qualifiers

$_____  $_____  $_____ $

$_____ $_____  $_____ $

$_____  $_____  $_____ $

$_____ $_____ $_____ $Total Job Number 3081 (all Qualifiers)
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T D O P
E c o .  A n a ly s is

W o rk s h e e t
P a g e  2 o f 4R E P O R T  4 (C o n t 'd )

C A U S E S  O F  T R U C K  C O M P O N E N T  M A IN T E N A N C E  C O S T  F O R  C A R  C L A S S  B -1 0 0 -3 3

First Month: Dec. '72 (Continued)

(1) (2) (3) (4) (5)

Removed Job
-------------------------------  No. of
No. Qlfr. W?M. Car. Loc. Repairs

(Repeat above entries for Jobs 3000 - 3180)

Total all Job No's. 3000 - 3180

(6) (7) (8) (9) (10)

AA R  Standard

Labor
Hours

Labor Material
Price Price

Credit
Price

Total
Price

$________ $ $ $
(Repeat above entries for Rule 36 + 37)

* * + *
Example for Rule 26, R.B. Lube:
2550 None 

None 
None

09 None
21 None
22 None

Total Job No. 2550 (all Why Mades)

522 None 09 1
2

Total Car Loc. 1 + 2 (truck set)

3
4

Total Car Loc. 3 + 4  (truck set)

Total Why Made 09 (car set)

(Repeat above entries for all Why Mades)

$ $ $ $

$ $ $ $

$ $ $ $

$ $ $ $

$ $ $ $

$ $ $ $

Total Job No. 2552 (all Why Mades)
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T D O P
E c o .  A n a ly s is

W o rk s h e e t
P ag e  3 o f 4R E P O R T  4 (C o n t 'd )

C A U S E S  O F  T R U C K  C O M P O N E N T  M A IN T E N A N C E  C O S T  F O R  C A R  C L A S S  B -1 0 0 -3 3

First Month: Dec. '72 (Continued)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Removed Job
AAR Standard

No of 
Repair s

Labor
Hours

Labor
Price

Material
Price

Credit
Price

T otal
No. Qlfr. W.M. Car Loc. Price

(Repeat for Rule 43 - Axles)

Example for Rule 47 - Bolsters, etc.
3524 None 01 A

B
$ $ $ $

Total Why Made 01 (car set) $ $ $ $

(Repeat for all Why Mades)
Total Job No. 3 524 (all Why Mades) $ $ $ $

(Repeat for all Jobs 3500 - 3568)
* * * *

Example for truck Rule 47 - Side Bearings
3572 None 01 AL $ $ $ $

AR
Total Car Loc. AL + AR (A-end) $ $ $ $

BL $ $ $ $
BR

Total Car Loc. BL + BR (B-end) $ $ $ $

$ $ $ $Total Why Made 01 (car set)
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T D O P
E c o . A n a ly s is

W o rk s h e e t
P ag e  4 o f 4R E P O R T  4 (C o n t 'd )

C A U S E S  O F  T R U C K  C O M P O N E N T  M A IN T E N A N C E  C O S T  F O R  C A R  C L A S S  B -1 0 0 -3 3

First month: Dec. '72 (Continued)

(1) (2) (3) (4) (5) (6) (7) (8)
AAR Standard

(9) (10)

No.

Ren

Qlfr

loved Job 

W. M. Car Loc.
No. of 
Repair s

Labor
Hours

Labor
Hours

Material
Price

Credit
Price

Total
Price

(Repeat for all Why Mades)

Total Job No. 3 572 (all Why Mades)

(Repeat for all Jobs 3572 - 3580)

(Above examples provide the guide for all remaining truck rules, job numbers, qualifiers, and car location codes.)

Second Month: ____Jan. '73

(Repeat the first month's sort and aggregation procedure in each of the 31 months .)

31 Months' Cumulative: 12/72 - 6/75

(Repeat the month's sort and aggregation procedure for 31 months' cumulative.)

Sort and Aggregation Notes:
Column (1) Removed Job No.

(2) Removed Qualifier
(3) Removed Why Made
(4) Removed Car Location
(5) No. of Repairs
(6) through (10)

See Report 1, Lines 1-22, for the order of listing job numbers and aggregation totals.
Ascending numerical order followed by alphabetical order.
Ascending numerical order.
See Report 3, Page 2 of 3 , for the order of listing car location codes.
See examples above for totals. Some totals are a mixture of elements, but are useful for cross checks and balances. 
Source: AAR Car Repair Billing (pricing program and the Billing Regulation Price Matrices).
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TDOP Worksheet
Eco. Analysis REPORT 1

CUMULATIVE TRUCK C O M P O N E N T  MAINTENANCE COST FOR CAR CLASS F-70-65 
26 Months from May 1973 through June 1975 (26 months from inception)

Car Numbers: SP517300 through SP517363 (64 cars)

Page f of 2

Date Car Class Built: May '73 
Car Builder(s): Pullman 
Car Capacity (lbs): 124000 
Trucks: Barber stabilized, low level

Class Description: Stac Pac - Flat ' 
AAR Mech. Designation: FA 
AAR Car Type Code: V191

F.M. Draft Gear

Off-Line Maintenance On-Line Maintenance Total Maintenance
Line AAR Rules Removed No. of A A R  Std. No. of AA R  Std. No. of AAR Std.
No. No. Name Job Numbers Repairs Net Price Repairs Net Price Repairs Net Price
1. 41 Wheels 300a - 3180 3 $ 393.94
2. 36 Roller Bearings 2800 - 2868 6 61.19
3. 37 R. B. Adapters 2870 -• 2882
4. 26 R. B. Lube 2550 - 2552 1
5. 43 Axle s , R . B . 3250 - 3278 1
6. 47 Bolster s 3500 - 3556 - 3999 2 27.63
7. 47 Center Pins 3560
8. 47 Center Plates 3564
9. 47 C. P. Liners 3568
10. 47 Side Bearings 3570 - 3580 - 3999
11. 48 Side Frames 3700 -• 3796 - 3999
12. 50 Springs 3900 - 3968 - 3999
13. Total Lines 1-12 13 $482.76

14. 6 Brake Beams 1640 - 1696 - 1999
15. 7 B. B. Hangers 1708
16. 8 B. B. Brackets 1720 - 1724
17. 9 B. B. Pins/Bolts 1740 - 1748
18. 10 B. B. Supports 1764 - 1776
19. 11 Levers , etc . 1792 - 1812
20. Total Lines 14 - 19

21. 12 Brake Shoes 1828 - 1852 141 1,507.03
22. Total Lines 13 + 20 + 21 154 $1 ,989.79
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TDOP Worksheet
Eco. Analysis REPORT 1 (Cont'd) Page 2 of 2

CUMULATIVE TRUCK C O M P O N E N T  MAINTENANCE COST FOR CAR CLASS F-70-65

OTHER CAR COMPONENTS — Off-Line Maintenance On-Line Maintenance Total Maintenance
Line AAR Rules Removed No. of AAR Atd. N o . of A A R  Std. No. of AAR Std.
No. No. Name Job Numbers Repairs Net Price Repairs Net Price Repairs Net Price"
23. 3 IDT&S 1140 - 1144 22 185.12
24. 4 Air Brakes &: Parts 1160 - 1612 35 222.54
25. 5 Air Brake Hose 1628 15 153.35
26. 16 Couplers 2000 - 2160 4 25.39
27. 73 Auto I. D . 4354 - 4368 1 2.00
28. 74 Secure me nt 4400 - 4445 12 23.37
29. 82 Welding 4800 - 4824 8 13.02
30. Sub--Total Lines 23-29 97 624.79
31. Grand Total Lines 22-30 251 $2,614.58
................................................................................ .. ......... .... ITTT---- 1--------- — --—

— These costs are grouped under Report 1 (i.e. , under truck component maintenance) to demonstrate the capability of the economic procedure 
to accommodate total car component maintenance costs (required to isolate car costs caused by the truck but not charged to the truck).
Data analysis of the economic data base for off-line repairs (see Report 3, Daily Truck Component Maintenance Cost by Car Number for Car 
Class F-70-65) is required to separate out the non-truck-related costs in this grouping.
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T D O P
E c o .  A n a ly s is

W o rk s h e e t
P a g e  1 o f 2' REPORT 2

M O N T H L Y  TRUCK C O M P O N E N T  MAINTENANCE COST AND CAR MILES FOR CAR CLASS F-70-65 
From Inception: 26 Months from May 1973 through June 1975 

Car Numbers SP517300 through SP517363 (64 cars)
Date Car Class Built: May 173 
Car Builder(s): Pullman
Car Capacity (lbs): 124000
Trucks: Barber stabilized, low level

Class Description: Stac Pac - Flat F M  Draft Gear
A A R  Mech. Designation: FA 
A A R  Car Type Code: V191

Off-Line Maintenance On-Line Maintenance Total Maintenance
Calendar No. of A A R  Std. No. of AAR Std. No. of A A R  Std. Car Miles
Months Repairs Net Price Repairs Net Price Repairs Net Price Empty Loaded Total
May 1973
June
July
August 1 5.82
September 1 5.82
October 6 86. 10
November 3 20.55
December 1 5.82

Sub-Total '73 12 124.11

January 1974 2 11.18
February
March 4 28.56
April 7 43.78
May 4 35.74
June 14 126.82
July 31 213.59
August 5 26.75
September 9 48.48
October 34 623.80
November 24 218.38
December 36 279.36

Sub-Total '74 170 $1,656.44
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T D O P
E c o .  A n a ly s is

W o rk s h e e t
P a g e  2 o f 2R E P O R T  2 (C o n t 'd )

M O N T H L Y  T R U C K  C O M P O N E N T  M A IN T E N A N C E  C O S T  A N D  C A R  M IL E S  F O R  C A R  C L A S S  F - 7 0 - 6 5

Off-Line Maintenance On-Line Maintenance Total Maintenance
Calendar No. of A A R  Std. No. of A A R  Std. No. of A A R  Std. Car Miles
Months Repairs Net Price Repairs Net Price Repairs Net Price Empty Loaded Total
January '75 18 $ 247.49 $ $
February 21 208.52 *

March 13 141.52
April 15 219.29
May
June 2 17.21

Sub-Total '75 69 834.03 $ $

Grand Total—^ 251 $2,614.58 $ $

— These totals cross balance with Report 1, line 31. 
See explanation: Report 1, page 2 of 2, footnote _1

They include total car component maintenance costs . 
/.
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T D O P
E c o . A n a ly s is

W o rk s h e e t
Page 1 o f 2REPORT 3

DETAIL TRUCK C O M P O N E N T  MAINTENANCE COST FOR CAR CLASS F-70-65 
26 Months from May 1973 through June 1975 (26 months from inception)

Car Numbers: SP517300 through SP517363 (64 cars)
(Note: Off-line Repairs Only)

Date Car Class Built: May '73 Class Description: Stac Pac - Flat F.M, Draft Gear
Car Builder(s): Pullman AAR Mech. Designation: FA
Car Capacity (lbs.) : 124000 AAR Car Type Code: V191
Trucks: Barber stabilized, low level

(1)
Car

(2) (3)
Repair Date

(4) (5) (6) (7)
Removed

(8) (9) (10)

App '1 
Cond.

(ID (12) (13)

AAR Std. 
Net PriceInitial Number Yr. Mo. Day SPLC Job. No. Cr. Lo. Qlfr. Wy Md. Qty. RS Hn. Ln.

E.g.: SP 517300 74 07 01 689827 2081 LI 01 60 1 4 1 SSW $ 164.09

Sort and Aggregation Notes:

Col. (1) Car Initial
(2) Car Number
(3) Repair Date
(4) Std. Point Loc. Code
(5) Removed Job No.
(6) Removed Car Location

Hold constant or list alphabetically.
Ascending numerical order by car initial (if car initial is not constant).
Ascending numerical order (year, month, day) for the same car number and car initial. 
Apply the value in the record.
List according to the following table:
List according to the following table:

Programmer Analyst 
(Reference Data Only)

(5) (6) AAR Rules
Job Numbe r s 1 / Car Locations 2/ No. Name

3000 - 3180 LI, R1 thru L4, R4 41 Wheels
2800 - 2868 LI, R1 thru L4, R4 36 Roller Bearings
2870 - 2882 LI, R1 thru L4, R4 37 R. B. Adapters
2550 None apply 26 R. B. Lube - 4 wheel truck
2552 1, 2, 3, 4 26 R. B. Lube - wheel set
3250 - 3278 1, 2, 3, 4 43 Axles, R. B
3500 - 3568 A B 47 Bolsters, Cntr. Pi's, Pins, Liners
3572 - 3580 AL, AR, BL, BR 47 Side Bearings
3999 Rule 72 applies 47 Miscellaneous
3700 - 3796 AL, AR, BL, BR 48 Side Frames
3900 - 3968 None apply 50 Springs
1640 - 1696 1, 2, 3, 4 6 Brake Beams
1999 Rule 72 applies 6 Miscellaneous
1708 - 1852 None apply 7-12 See Report 1 for rule names
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T D O P
E c o . A n a ly s is

W o rk s h e e t
Pagu  2 o f 2R E P O R T  3 (C o n t 'd )

D E T A I L  T R U C K  C O M P O N E N T  M A IN T E N A N C E  C O S T  F O R  C A R  C L A S S  F - 7 0 - 6 5

Sort and Aggregation Notes - (Cont'd)
Col. (7) Removed Qualifier

(8) Removed Why Made
(9) Removed Quantity
(10) Applied Condition
(11) Responsibility
(12) Handling Line
(13) AAR Std. Net Price

Apply the 
Apply the 
Apply the 
Apply the 
Apply the 
Apply the 
Apply the

value in the record, 
value in the record, 
value in the record, 
value in the record, 
value in the record, 
value in the record, 
value,in the record.

(Some values will be in pounds of weight - i.e. , Center Plates.)

(To include off-line, on-line and other organizations that performed maintenance.) 
(Provide totals for each car number and initial and one grand total for all car numbers 
and initials. Provide grand totals for each rule'number and one grand total for all rule 
numbers. Check against totals in Reports 1 and 2.)

F ootnotes:

—■ Job Numbers: Ascending numerical order for each repair date, for each car number, and car initial for each grouping of job numbers in the list.

2 /— Car Locations: In the order shown for each job number, repair date, car number, and initial. Sort car location (2-digit, alpha-numeric code)
on right-hand digit first (right justified).
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T D O P
E c o .  A n a ly s is

W o rk s h e e t
P a g e  1 o f  4

(Note: Off-line Repairs Only)

REPORT 4
CAUSES OF TR U C K  C O M P O N E N T  MAINTENANCE COST FOR CA R  CLASS F-70-65 

26 Months from May 1973 through June 1975 (26 months from inception)
Car Numbers: SP517300 through SP517363 (64 cars)

Date Car Class Built: May '73
Car Builder(s): Pullman
Car Capacity (lbs.): 124000
Trucks: Barber stabilized, low level

Class Description: Stap Pac. - Flat F M. Draft Gear
AAR Mech. Designation: FA 
AA R  Car Type Code: V391

First Month: May '73

(1) (2) (3) (4)

Removed Job

No. Qlfr. W.M. Car Loc.

Example for Rule 41 - Wheels:
3000 01 03 LI

R1
Total Car Loc. L + R1 (wheel set)

L2
R2

Total Car Loc. L + R2 (wheel Set)

(5) (6) (7) (8)
A A R  Standard

(9) (10)

No. of Labor Labor Material Credit Total
Repairs Hours Price Price Price Price

$

Total Car Loc. L + R1 (truck set)

(Repeat Why Made 03 (car set)

Total Why Made 03 (car set)

(Repeat above entries for all Why Mades) 

Total Qualifier 01 (all Why Mades)

(Repeat above entries for all Qualifiers)

$

$

$

$.

$

$

$

$
Total Job Number 3000 (all Qualifiers)
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T D O P
E c o .  A n a ly s is R E P O R T  4 (C o n t 'd )

C A U S E S  O F  T R U C K  C O M P O N E N T  M A IN T E N A N C E  C O S T  F O R  C A R  C L A S S  F - 7 0 - 6 5

W o rk s h e e t
Pag e  2 o f 4

First Month: May '73_____ ( Continued)

(1) (2) (3) 

Removed Job

(4) (5) (6) (7) (8)
A A R  Standard

(9) (10)

No. of 
Repair s

Labor 
Hour s

Labor
Price

Material
Price

Credit
Price

Total
PriceNo. Qlfr. W. M. Car Loc.

(Repeat above entries for Jobs 3000 - 3180) 

Total all Job No.'s 300 - 3180

(Repeat above entries for Rule 36 + 37)# >;< * >;<
Example for Rule 26, R.B. Lube:
2550 None 09 None

None 21 None
None 22 None

Total Job No. 2550 (all Why Mades) $ $ $ $
522 None 09 1 $ $ $ $

2

Total Car Loc. 1+2 (truck set) $ $ $ $
3 $ $ $ $
4

Total Car Loc. 3 + 4 (truck set) $ $ $ $

Total Why Made 09 (car set) $ $ $ $

(Repeat above entries for all Why Mades)

Total Job No. 2552 (all Why Mades
$ $ $ $
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TDOP Worksheet
Eco. Analysis REPORT 4 (Cont'd) Page 3 of 4

CAUSES OF T R U C K  C O M P O N E N T  MAINTENANCE COST FOR C A R  CLASS F-70-65

First Month: May '73 (Continued)

(1) (2) (3) (4) (5)

Removed Job

No. Qlfr. W.M. Car Loc.
No. of 

Repairs

(6) (7) (8)
AA R  Standard

(9) (10)

Labor
Hours

Labor
Price

Material
Price

Credit
Price

Total
Price

(repeat for Rule 43 - Axles)

Example for Rule 47 - Bolsters, etc.
3524 None 01 A

B
$ $ $ $

$ $ $ $

(Repeat for all Why Made's)

Total Job No. 3524 (all Why Mades)

(Repeat for all Jobs 3500 - 3568)

Example for truck Rule 47 - Side Bearings 
3572 None 01 AL

AR

Total Car Loc. AL + A R  (A-end)

BL
BR

Total Car Loc. BL + BR (B-end)

$ $

$

$.___________ ; $T o ta l  W h y  M ad e  (c a r  s e t)
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TCOP
Eco. Analysis R E P O R T  4 (C o n t ’d)

C A U S E S  O F  T R U C K  C O M P O N E N T  M A IN T E N A N C E  C O S T  F O R  C A R  C L A S S  F - 7 0 - 6 5

W o rk s h e e t
Page. 4 o f 4

First Month: May '73 (Continued)

(1) (2) (3) (4) (5) (6) (7) (8)
AAR Standard

(9) (10)

Kemovea jod
No. of 
Repairs

Labor
Hours

Labor
Price

Material
Price

Credit
Price

Total
PriceNo. Qlfr. W. M. Car Loc.

(Repeat for all Why Mades)

Total Job No. 3 572 (all Why Mades)

(Repeat for all Jobs 3572 - 3580)

(Above examples provide the guide for all remaining truck rules, job numbers, qualifiers, and car location codes.)

Second Month: ____June '73___________

(Repeat the first month's sort and aggregation procedure in each of the 26months.) 

26 Months' Cumulative: 5/73 - 6/75______

(Repeat the month's sort and aggregation procedure for 256 month's cumulative.)

Sort and Aggregation Notes:
Column (1) Removed Job No.

(2) Removed Qualifier
(3) Removed Why Made
(4) Removed Car Location
(5) No. of Repair.s
(6) through (1 0)

See Report 1, Lines 1-22, for the order of listing job numbers and aggregation totals.
Ascending numerical order followed by alphabetical order.
Ascending numerical order.
See Report 3, Page 2 of 3 , for the order of listing car location codes.
See examples above for totals. Some totals are a mixture of elements, but are useful for cross checks and balances. 
Source: AAR Car Repair Billing (pricing program and the Billing Regulation Price Matrices).
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