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Background 

On A p r i l  8, 1979, 28 cars  o f  a  southbound f r e i g h t  t r a i n  d e r a i l e d  3.8 m i l e s  n o r t h  

o f  Crestview, F l o r i d a .  The t r a i n  [l] had depar ted Pensacola, F l o r i d a  a t  5:25 

a.m. as No. 403, a  second c l a s s  f r e i g h t  t r a i n ,  c o n s i s t i n g  o f  f i v e  

d i e s e l - e l e c t r i c  locomot ive  u n i t s ,  107 loads, s i x  empties, and a caboose, w i t h  a  

t o t a l  we igh t  o f  11,360 tons. S h o r t l y  a f t e r  8:00 a.m. t h e  4 1 s t  through t h e  68 th  

c a r  d e r a i l e d  ( c a r  number re fe renced  f rom t h e  f i r s t  o r  l e a d  locomot ive ) .  The 

69 th  c a r  came t o  r e s t  a t  a  b r i d g e  s t r u c t u r e  t h a t  became weakened f rom a f i r e  and 

t h i s  l ead  t o  t h e  subsequent de ra i lmen t  o f  t h a t  car .  O f  t h e  29 cars  t h a t  

de ra i l ed ,  28 were tank  cars.  Twenty s i x  o f  t h e  d e r a i l e d  tank  cars  con ta ined  

hazardous m a t e r i a l s ;  seventeen con ta ined  anhydrous ammonia, t h r e e  con ta ined  

acetone, f o u r  con ta ined  methanol, one con ta ined  c h l o r i n e  and one con ta ined  

c a r b o l i c  ac id .  Two o f  t h e  anhydrous ammonia ca rs  r u p t u r e d  and rocketed. The 

con ten ts  o f  t h e  t h r e e  cars  o f  acetone and one c a r  o f  methanol comple te ly  burned. 

One o f  t h e  o t h e r  methanol ca rs  broke i n  h a l f ,  and t h e  con ten ts  comple te ly  

burned. S i x  c a r s  o f  anhydrous ammonia, one o f  c h l o r i n e ,  and one o f  c a r b o l i c  

a c i d  developed leaks  f rom va r i ous  causes. A l a r g e  c l oud  o f  vapor and smoke 

developed, b l a n k e t i n g  t h e  immediate area, e v e n t u a l l y  spreading over  an area 

t h r e e  t o  f i v e  m i l e s  wide. A schematic i s  shown i n  F igu re  1 showing t h e  

l o c a t i o n s  o f  t h e  d e r a i l e d  cars  a t  t h e  acc iden t  s i t e  as r e p o r t e d  by t h e  r a i l r o a d .  

[I] R a i l  road Acc iden t  Report, L o u i s v i l l e  and N a s h v i l l e  R a i l  road, Crestview, 

F l o r i d a ,  A p r i  1  8, 1979; U.S.Department o f  T ranspo r ta t i on ,  Federal  R a i l  road 

Admin i s t r a t i on ,  O f f i c e  o f  Sa fe ty ,  May 1979. 



I n  response t o  a  reques t  by t h e  Federal  R a i l r o a d  A d m i n i s t r a t i o n  (FRA), personel  

o f  t h e  Na t i ona l  Bureau of Standards (NBS) and o f  t h e  FRA v i s i t e d  t h e  s i t e  o f  

t h i s  acc ident .  The purpose o f  t h i s  v i s i t  was two fo ld .  F i r s t ,  t o  make 

observa t ions  t h a t  c o u l d  be u s e f u l  i n  s tud ies  o f  t h e  p r o p e r t i e s  and behav io r  o f  

r a i l r o a d  tank  cars  s u b j e c t  t o  abus ive s e r v i c e  cond i t i ons ,  such as those t h a t  

occur  i n  acc iden ts  of t h e  types descr ibed  above. Second, t o  s e l e c t  samples f r om 

damaged tank  cars  f o r  use i n  l a t e r  i n v e s t i g a t i o n s  a t  t h e  NBS l abo ra to r y .  

Observat ions 

Th i s  r e p o r t  con ta ins  observa t ions  made on two separate v i s i t s  t o  t h e  v i c i n i t y  o f  

t h e  acc iden t  s i t e .  The f i r s t  o f  these two v i s i t s  was made on A p r i l  19, 1979 by 

NBS i n v e s t i g a t o r s  Dr. C.G. I n t e r r a n t e  and Dr. J.G. E a r l y  and a  r e p r e s e n t a t i v e  

f rom t h e  FRA, M r .  D. Dancer. Dur ing  t h i s  v i s i t ,  ex tens i ve  notes were taken o f  

t h e  c o n d i t i o n s  o f  t h e  va r i ous  cars  t h a t  had been d e r a i l e d  and t h i s  was done a t  

o r  nearby t h e  s i t e  o f  t h e  dera i lment .  I n  a d d i t i o n ,  ex tens i ve  photographs were 

taken t o  document t h e  c o n d i t i o n s  o f  each o f  t h e  d e r a i l e d  tank  cars .  Other  

observa t ions  i nc l uded  those o f  t h e  pa th  and o r i e n t a t i o n  o f  f r a c t u r e  a long  w i t h  

t h e  mode o f  f r a c t u r e  f o r  se lec ted  s t e e l  p l a t e s  t h a t  were access ib le .  A t  t h a t  

t ime, a  t o t a l  o f  twen ty  one p l a t e  samples were marked w i t h  NBS i d e n t i f i c a t i o n s .  

Some p l a t e s  had two samples marked on them, such as samples 20A and ZOB, f o r  

use i n  l a t e r  i n v e s t i g a t i o n s  o f  t h e  s t e e l s  used i n  se lec ted  tank  cars  t h a t  had 

been damaged i n  serv ice .  For  t h e  d e r a i l e d  tank  cars ,  Table 1 summarizes t h e  

i n f o r m a t i o n  on tank  c a r  number, l o c a t i o n  w i t h i n  t h e  t r a i n ,  DOT tank c a r  c lass ,  

NBS sample number, and t h e  number o f  photographs taken. 



Dur ing  t h a t  f i r s t  v i s i t ,  each d e r a i l e d  tank  c a r  was observed and photographed, 

and spec ia l  a t t e n t i o n  was g i v e n  t o  a l l  ca r s  t h a t  had been seve re l y  damaged, 

e i t h e r  w i t h  l a r g e  dents  o r  f r a c t u r e s .  Most o f  t h e  cars  had been r e p o s i t i o n e d  

f rom any o r i g i n a l  ( d e r a i l e d )  s i t e s  a t  which t hey  came t o  r e s t  f o l l o w i n g  t h e  

acc ident .  Sketches were made of f r a c t u r e s  t h a t  severed ca rs  i n t o  two o r  more 

p ieces and f r a c t u r e  pa th  ( d i r e c t i o n )  n o t a t i o n s  were made. Notes were a l s o  taken 

on a l l  observa t ions  of dents and cracks o r  through t h i ckness  rup tu res  f o r  a l l  

access ib l e  p a r t s  of t h e  cars .  P a r t s  o f  some cars  were i naccess ib l e  because t h e  

a i r  was s t i l l  h e a v i l y  laden  w i t h  anhydrous ammonia fumes. Thus, c l o s e  

observa t ion  was made imposs ib le  f o r  some f r a c t u r e d  tank  cars  and work was 

ha1 ted.  

The second v i s i t  was made by Dr. J.G. E a r l y  and M r .  S.R. Low of t h e  NBS on May 

8-9, 1979. By t h a t  date,  t h e  d e r a i l e d  cars  had been loaded on to  r a i l r o a d  f l a t  

ca rs  and gondola ca rs  and t r anspo r ted  t o  a  r a i l r o a d  s i d i n g .  Sketches and o t h e r  

i n f o r m a t i o n  taken d u r i n g  t h e  f i r s t  v i s i t  had been t r a n s f e r r e d  on to  worksheets 

t h a t  were designed s p e c i f i c a l l y  f o r  se lec ted  types o f  i n f o rma t i on ,  as descr ibed  

l a t e r .  These worksheets were completed d u r i n g  t h e  second f i e l d  v i s i t .  New 

data i nc l uded  measurements o f  p l a t e  t h i ckness  a t  va r i ous  d is tances  f rom se lec ted  

f r a c t u r e  sur faces t o  determine t h e  degree o f  p l a t e  t h i n n i n g ,  as w e l l  as 

a d d i t i o n a l  observa t ions  o f  f r a c t u r e  mode and appearance. The l a t t e r  were made 

because some sur faces  t h a t  were n o t  exposed t o  v iew on t h e  f i r s t  v i s i t  were 

exposed a f t e r  t h e  ca rs  had been moved. 



Documentation 

The i n f o r m a t i o n  taken  on tank  cars  i s  presented on spec ia l  forms designed f o r  

t h i s  purpose. The p r i n c i p a l  fo rm i s  t i t l e d  " I nspec t i on  Repor t  o f  a  Tank Car 

I nvo l ved  i n  an Accident" .  It g i ves  t h e  bas i c  i n f o r m a t i o n  on a  tank  car ,  such as 

DOT Class, commodity and mechanical i n f o rma t i on ,  as w e l l  as l i s t s  o f  any 

photographs taken of t h e  c a r  and a  d e s c r i p t i o n  o f  observat ions.  Th i s  fo rm i s  

supplemented by photographs (where app rop r i a te ) .  Several  o t h e r  forms t i t l e d  

TANK-CAR ACCIDENT DOCUMENTATION, w i t h  va r i ous  s u b - t i  t l e s :  DAMAGE AND SAMPLES, 

FRACTURE PATH, FRACTURE MODE, and PLATE THINNING may be used t o  complete t h e  

documentation. These a r e  forms used f o r  1) ske t ch ing  t h e  l o c a t i o n  and e x t e n t  o f  

damage o r  t h e  l o c a t i o n  of samples, 2 )  ske t ch ing  f r a c t u r e  paths, 3 )  ske t ch ing  

f r a c t u r e  modes, and 4 )  r e c o r d i n g  t h e  e x t e n t  o f  p l a t e  t h i n n i n g  near  se lec ted  

f r a c t u r e s .  A sample o f  each o f  these types o f  data forms a r e  g i ven  as an 

Appendix t o  t h i s  r e p o r t .  The forms c o n t a i n  i n f o r m a t i o n  needed t o  min imize t h e  

ambigu i ty  i n  i n t e r p r e t a t i o n  o f  t h e  da ta  and observa t ions  presented on them and 

thus,  a r e  va luab le  a i d s  f o r  t h e  subsequent m e t a l l u r g i c a l  e v a l u a t i o n  o f  t h e  

behav io r  o f  t h e  m a t e r i a l s  o f  cons t ruc t i on .  

Summa ry 

Th i s  r e p o r t  con ta ins  t h e  r e s u l t s  o f  t h e  f i e l d  i n v e s t i g a t i o n  o f  t h e  behav io r  and 

response o f  28 tank  cars  which d e r a i l e d  on A p r i l  8, 1979 near  Crestview, 

F l o r i d a .  The p i c t o r i a l  r ep resen ta t i on  o f  t h e  damage t o  t h e  cars  as w e l l  as t h e  

f i e l d  measurements and o t h e r  da ta  necessary f o r  subsequent m e t a l l u r g i c a l  

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

forms developed f o r  f i e l d  acc iden t  i n v e s t i g a t i o n .  



L 8 NRR GO.- MOBLE DIV. 

DERAILMENT APRIL 8 , 1 9 7 9  
AT 8:00 A.M. IN MILLIGAN. 
FLA. SCALE I.= 50' 

Figure  1. The l o c a t i o n s  of t h e  d e r a i l e d  c a r s  a t  t h e  acc ident  s i t e .  



LOCATION NUMBER 
I N  TANK CAR NBS SAMPLE 0 F 
TRA I N DESIGNATION IDENTIFICATION DOTCLASS COMMODITY PHOTOS 

NATX 34175 
GATX 49258 
GATX 47906 
GATX 93444 
GATX 55836 
GATX 48505 
GATX 47872 
GATX 47878 
GATX 47876 
GATX 47834 
GATX 47874 
GATX 92097 
GATX 44019 

NATX 23367 

ACFX 81395 
ACFX 82959 
ACFX 89990 
GATX 5013 
UTLX 28727 
I M C X  2513 

I M C X  2923 
I M C X  2917 
I M C X  2827 
I M C X  2586 
ACFX 18636 
UTLX 77528 
UTLX 40907 
ACFX 89345 

none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
NBS 8 

112s 340W 
105A 300W 
105A 300W 
112s 340W 
112A 340W 
105A 300W. 
105A 300W 
105A 300W 
105A 300W 
105A 300W 
105A 300W 
l l l A  l O O W  
l l l A  l O O W  

NBS 14, 15 l l l A  l O O W  
( b o t h  de le ted )  
NBS 13, 13A l l l A  l O O W  
NBS 18, 19 l l l A  l O O W  
NBS 6, 9, 10, 4 l l l A  l O O W  
NBS 7 l l l A  l O O W  
NBS 20A, 20B 105A 300W 
N B S 1 , 2 ,  3, 112S400W 

16, 16A 
none 105A 300W 
none 105A 300W 
NBS 11, 12, 17 105A 300W 
none 112s 400W 
NBS 5 112A 340W 
none l l l A  l O O W  
none l l l A  l O O W l  
none l l l A  l O O W l  

An hydrous NH3 0 
Anhydrous NH3 3 
Anhydrous NH3 0 
Anhydrous NH3 4 
An hydrous NH3 1 
Anhydrous NH3 0 
Anhydrous NH3 5 
Anhydrous NH3 4 
Anhydrous NH3 2 
Anhydrous NH3 0 
Anhydrous NH3 0 
S u l f u r  5 
Drg  Chem 13 

(Carbon T e t r a c h l o r i d e )  
Acetone 6 

Acetone 11 
Acetone 13 
Methanol 11 
Methanol 2 
C h l o r i n e  4 
Anhydrous NH3 19 

Anhydrous NH3 3 
Anhydrous NH3 2 
Anhydrous NH3 14 
Anhydrous NH3 2 
Anhydrous NH 1 
C a r b o l i c  ~ c i d  0 
Methanol 0 
Methanol 0 

Table 1. I d e n t i t y  o f  twenty  e i g h t  d e r a i l e d  tank  cars .  



Inspection Report of a Tank Car Involved i n  an Accident 

Tank Car Number NATX 347 75 and DOT Class 772 S  340W 

I d e n t i f i c a t i o n  of Samples Taken From This Car 

Inspection Date 4/19/79 and Location MLU%an, f k k .  

Accident Date 4/8/79 andLoca t ion  w a n ,  F h .  

Location i n  Train 4 7 S t a r t i n g  with Locomotive 

Commodity Information: Loaded X m p t y  

Commodity Anhy&o~ - 
C l a s s i f i c a t i o n  Nan-Fhmab~e .qa 

Mechanical Information: Continuous- o r  Stub- S i l l  

Type of Coupler Shdh  E 

Head Shield:  Yes X No - 
Insula t ion:  Yes No 

I d e n t i f i c a t i o n  of Photographs : 

Black & White 

Color 

Exposure t o  F i r e :  None o r  Describe: - 
-- 

-

Observations: 

Jacket  : No Jacket  o r  Describe: 

-- - - - - - 

Valves : 

She l l  and Head P l a t e s  : 

(cont . on Attachment 1 
S i l l ,  Coupler, Wheel, o the r  p a r t s  ( i n  t h a t  o rde r )  

 



Inspection Report of  a Tank Car Involved i n  an Accident 

Tank Car Number GATX 49256 and DOT Class 705 A 300W 

I d e n t i f i c a t i o n  of Samples Taken From This Car 

Inspection Date 4/79/79 and Location M w a n ,  Flag 

Accident Date 4 / 6 / 7 9  and Location M u a n ,  F h *  

Location i n  Tra in  4 2  S t a r t i n g  wi th  Locomotive 

Comodity Informat ion: Loaded X Empty 

Commodity Anhqdnaub N H ,  ., 
C l a s s i f i c a t i o n  Nan-~&unrnable g a ~  

Mechanical Information: Continuous- o r  Stub- S i l l  

Type of  Coupler f Type 

Head Shield:  Yes No x 
Insula t ion:  Yes X No 

I d e n t i f i c a t i o n  of Photographs : 

Black & White 1-i, 1 - 2  

Color C 1  -6 

Exposure t o  F i r e :  None o r  Describe: 

Observations : 

Jacket  : No Jacket  o r  Describe : PhnZnn n how b w  wni- w i t h  
a @.actme ad 2 3 / 4  i n c h u  by 12  i n c h a  in ;the 7;th c a m e  dnom ;the A head. Nu 

niqniAicaYLt damage ;to jack& an &hut A otr B-hudn . 
Valves : 

S h e l l  and Head P l a t e s :  S h f i  P X ~ U  n0.f abnmvable* 

(cont.  on Attachment ) 

S i l l ,  Coupler, Wheel, o the r  p a r t s  ( i n  t h a t  o rde r )  

- - - - - -- -- 

(cant. on Attachment - 1 



Photo 1-1: Tank-car GATX 49258 showing rumpled j a c k e t  
and f r a c t u r e  i n  t h e  7 t h  j a c k e t  c o u r s e  from 
t h e  A head. 

Photo 1-2: Close-up of 2 314 by 12 i n c h e s  f r a c t u r e  i n  
t h e  7 t h  j a c k e t  c o u r s e  from t h e  A head of 
tank-car  GATX 49258. 



Photo C1-8: Close-up of rumpled j a c k e t  a t  t h e  A end 
of tank-car  GATX 49258. 



In spec t ion  Report o f  a  Tank Car Involved i n  an Accident 

Tank Car Number GATX 47906  and DOT Class  105A 300W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

Inspec t ion  Date 4 / 1 9 / 7 9  and Location MdXiyan, Flu. 

Accident Date 4 / 8 / 7 9  and Location w9an* 

Location i n  T ra in  4 3  S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X h p t y  

Commodity Anhudhaun Ammonia - 
C l a s s i f i c a t i o n  N ~ n - d ~ m a 6 ~ e  9 a  

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type o f  Coupler 

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No 

I d e n t i f i c a t i o n  of  Photographs: 

Black & White 

Color 

Exposure t o  F i r e :  None X o r  Describe:  

Observat ions : 

Jacke t  : No Jacke t  o r  Describe: S h a  j&& & w e d .  No 
aiciniAica~zt damage ;to i a c t z ~  an &hen Xhe A 04 8-heah.  

Valves : 

S h e l l  and Head P l a t e s :  

Ccont . on Attachment 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( con t  . on Attachment 



In spec t ion  Report of a Tank Car Involved i n  an Accident 

Tank Car Number GATX 93444 and DOT Class  340W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 
4/19/79 In spec t ion  Date - and Locat ion M U g a n ,  F h .  

Accident Date 4 /8 /79  and Locat ion M a g a n ,  F l a .  

Locat ion i n  T ra in  44 S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X h p t y  

Commodity AnhydrLoun Ammonia 

C l a s s i f i c a t i o n  Non-6lammable g m  

Mechanical Information:  Continuous- o r  Stub- S i l l  

Ty-pe of Coupler ~ h d 6  E Type 

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No 

Color C 7 - 9  

Exposure t o  F i r e :  None X o r  Describe : --. 

Observat ions:  

J acke t :  No Jacke t  o r  Describe:  Sh& j a c h d  wan b~hCLtch+d bLLt d i d  
nok appean. t o  be trumpled. No bigni6ican-t damage ;to jack& on &hm A otr 

B- h e a h .  Head s k i d d  on 8-head wan dented. .-- 

Valves : 

-- 
S h e l l  and Head P l a t e s :  . -- 

(cant. on Attachment - ) 
S i l l ,  Coupler, Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  Head bh-k?kf bupp0ht 

pad (bee 2 - 2 )  and head b k i d d  ( 2 - 3  and 2 - 4 ) .  Head b k i d d  wm ki;t hnom one -..-- 

b i d e  w i t h  a g e d e  ~ n u k i n g  I(utrce. Damaqe A A hown i n  ~ h o t ~ ~ .  

( c o n t .  on Attachment - ) 



Photo 2-4: B head showing t h e  head-sh ie ld  of tank-car  
GATX 93444. 

Photo 2-2: View of t h e  a r e a  between t h e  B h e a d - p l a t e  
and head-sh ie ld  of tank-car  GATX 93444. 



Photo 2-3: B head showing t h e  head-shield  of tank-car 
GATX 93444. 

Photo C1-9: B head showing t h e  head-shield  of tank- 
c a r  GATX 93444. 



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

T a n k c a r  Number GATX 55836 and DOT Class  1 7 2  A 340W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

Inspec t ion  Date 4/79/79 and Locat ion M a g a n ,  F h *  

Accident Date 4/8/79 and Locat ion w g a n ,  Flag 

Location i n  T ra in  45 S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X b p t y  

C l a s s i f i c a t i o n  N o f l - d h a b l e  g a  

Mechanical Information:  Continuous- o r  Stub- X sill  
Type of  Coupler Shdg F Type 

Head Shie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 7-4 

Color 

Exposure t o  F i r e :  None X o r  Describe:  

Observat ions:  

Jacket : No Jacke t  o r  Describe: Smaped enough ;to temove p a i n t  

and .to s match m& jacket, b u t  w a  no;t turnpled. No bignihicant damacre. 
;to jack& on e i t h e ~ .  A o h  B-headn. 

Valves : 

S h e l l  and Head P l a t e s :  

- (.cant . on Attachment ) 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o rde r )  

( con t  . on Attachment ) 



Photo 1-4: B-end of tank-car GATX 55836. 



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car. Number GATX 4 8 5 0 5  and DOT Class 105 A 300@ 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

In spec t ion  Date 4 / 7 9 / 7 9  and Locat ion M m 9 a n 9  Fla. 

Accident Date 4 / 8 / 7 9  and Location M m g a n ,  F h .  

Locat ion i n  T ra in  46  S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X Empty 

Commodity A n h ~ h u u  

C l a s s i f i c a t i o n  Nun-dhmab le  9U.h 

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type of Coupler F Type 

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 

Exposure t o  F i r e :  None o r  Describe:  

# 

Observat ions : 

Jacke t  : No Jacket  o r  Describe:  

Valves : 

S h e l l  and Head P l a t e s :  No niccniAicant damaae - Xo A-ho.ad. 

(cont . on Attachment 1 
S i l l ,  Coupler, Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( con t  . on Attachment ) 



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number GATX 4 7 6 7 2  and DOT Class 705 A 300W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

Inspec t ion  Date 4 /  7 9 / 7 9  and Locat ion M&ganr f l a *  

Accident Date 4 / 8 / 7 9  and Locat ion M&gan, F h .  

Locat ion i n  T ra in  4 7 S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X M P ~ Y  

Commodity AnhydtLo~ NH, - 
C l a s s i f i c a t i o n  Nun- dlammable g a ~  -- 

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type of  Coupler F t y p e  

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No - 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 1 - 6 ,  1-8 

.Color  C 7 - 1 0 ,  C l - 1 1 ,  C I - 7 4  

Exposure t o  F i r e :  None X o r  Describe:  --- 

Observat ions : 

Jacke t  : No Jacke t  o r  Describe:  Vented and b~hd tched .  NO 

b ignL6icant  damage t o  A- head jack&. B-head jack& h a  cl e v m d  de-. 

ShQee jack& tohn,  buX no v h i b l e  ah& damage. 

Valves : 

S h e l l  and Head P l a t e s  : Unobclmvable. 

( con t  . on Attachment 1 
S i l l ,  Coupler,  Wheel, o t h e r  p a r t  r ( : - +.? ,-,t o r d e r )  

( c o n t .  on Attachment j 



Photo 1 -6 :  Tank-cars GATX 47872 ( l e f t )  and GATX 47878 
( r i g h t ) .  

Photo 1 -8 :  Tank-cars GATX 47872 ( l e f t )  and GATX 47878 
( r i g h t  1. 



Photo C1-10: B-end of t ank-car  GATX 47872. 

Photo C 1 - 1 1 :  B-end of t ank-car  GATX 47872 .  



Photo (21-14: Tank-car 47872.  



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number GATX 4 7 6 7 6  and DOT Class  705 A 300W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

In spec t ion  Date 4 / 7 9 / 7 9  and Locat ion m 4 a n ,  FRa. 

Accident Date 4 / 8 / 7 9  and Location W g a n ,  FRa. 

Locat ion i n  T ra in  4 8  S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X h p t y  

Commodity Anhychcru N f f ,  
J 

C l a s s i f i c a t i o n  Nan- ~RammabRe gan 

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type of  Coupler ?= Type 

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No - 

I d e n t i f i c a t i o n  of  Photographs: 

Black & White 7-6, 1-7 .  1 -8 .  and I -8B  

Color 

Exposure t o  F i r e :  None X o r  Describe:  

Observat ions:  

Jacke t  : No Jacket  o r  Describe:  Dented and bwatched, and 
trupXuhed (bee 1-8 and 7 - 8 8 )  i n  head (am&) and dh& a e a  (Rc~rcrml. 

Valves: 

S h e l l  and Head P l a t e s  : Unobb ~nvabLe 

(Icont . on Attachment 1 
S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( con t  . on Attachment 1 I 



Photo 1-8: Tank-cars GATX 47878 (right) and GATX 47872 
( l e f t )  . 

Photo 1-6: Tank-cars GATX 47878 ( r i g h t )  and GATX 47872 
( l e f t ) .  



Photo 1-7: Tank-car GATX 47878.  

Photo 1-8B: Torn j acke t  i n  tank-car GATX 47878.  



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number GATX 47876 and DOT Class  105 A 300W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

Inspec t ion  Date 4/79/79 and Locat ion WL3an, 

Accident Date 4/8/79 and Locat ion W c j a n ,  F la .  

Locat ion i n  T ra in  49 S t a r t i n g  w i t h  Locomotive 

Commodity Information:  Loaded X & P ~ Y  

Commodity A n h ~ h o u  Nfl? 

C l a s s i f i c a t i o n  Non-dLmmable cja 

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type of Coupler F T Y P ~  

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No 

I d e n t i f i c a t i o n  of  Photographs : 

Black & White 7-9 

Color C7-73 

Exposure t o  F i r e :  None o r  Describe:  

Observat ions : 

Jacke t  : No Jacke t  or Describe:  Dmaged crk one end. Boa% A 

and B-head6 j ' achm have de& at edcre. 

- - - 

Valves : 

S h e l l  and Head P l a t e s  : No appmenx dmaq e. 

(Ycont . on Attachment ) 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( con t  . on Attachment ) 



Photo 1-9: B head of tank-car GATX 47876.  

Photo (21-13. Closer view of the B head of tank-car 
GATX 47876.  



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number GATX 47834 and DOT Class  705 A 300W - 
I d e n t i f i c a t i o n  of Samples Taken Froin This  Car 

In spec t ion  Date 4 1  7 9 / 7 9  and Locat ion M a g a n ,  Flu. 

Accident Date 4 / 8 / 7 9  a n d L o c a t i o n  U g a n ,  f l u .  

Locat ion i n  T ra in  50 S t a r t i n g  wi th  Locomotive 

Commodity Information: Loaded X J Q ~ P ~ Y  

Commodity Anhydrtoun NH, 

C l a s s i f i c a t i o n  Non- &.mmabLe g~ 

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type o f  Coupler F Type 

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No 

I d e n t i f i c a t i o n  of  Photographs: 

Black & White 

Color 

Exposure t o  F i r e :  None o r  Describe:  

Observat ions:  

J acke t  : No Jacke t  o r  Describe:  

Valves : 

- - -  

S h e l l  and Head P l a t e s :  

(cont . on Attachment 1 
S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( c o n t .  on Attachment 1 



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number GATX 47874 and DOT Class  105 A 300W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

In spec t ion  Date 4 / 1 9 / 1 9  a n d L o c a t i o n  M a g a n ,  Flu. -. 

Accident Date 4 / 8 / 7 9  and Location M ~ ~ u M ,  Flu. - 
Location i n  T ra in  5 1  S t a r t i n g  w i t h  Locomotive 

Commodity Information:  Loaded x m p t y  

Commodity A n h q d h ~ u  NH2 
d 

C l a s s i f i c a t i o n  Nun- ~Lammable g m  

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type of  Coupler F Tqpe 

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No - 

I d e n t i f i c a t i o n  of Photographs: 

Black & White .- 

Color 

Exposure t o  F i r e :  None o r  Describe:  

Observat ions : 

Jacke t  : No Jacket  o r  Describe:  

Valves : 

S h e l l  and Head P l a t e s :  

(cont . on Attachment ) 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( con t  . on Attachment - ) 



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number GATX 92097  and DOT Class  lllA 700W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

Inspec t ion  Date 4/19/79 and Locat ion M a 4 a n ,  Fla. 

Accident Date 4/8/79 a n d L o c a t i o n  W g a n ,  Fla* 

Location i n  T ra in  5 3 S t a r t i n g  w i t h  Locomotive 

Commodity Information:  Loaded X E Z ~ P ~ Y  

Commodity S d B m  

C l a s s i f i c a t i o n  Not h e g d d e d  

Mechanical Information:  Continuous- o r  Stub- S i l l  

m e  o f  Coupler E Type 

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes X No 

I d e n t i f i c a t i o n  of Photographs: 

Exposure t o  F i r e :  None o r  Describe:  

Observat ions : 

Jacke t  : No Jacke t  o r  Describe:  Badly damaged. S e v ~ h e  de& i n  
bo;th A and B-headn. 

Valves : 

S h e l l  and Head P l a t e s  : Both A and B-head p l a X e ~  had de& d e d g e .  

(.cant . on Attachment - 1 
S i l l ,  Coupler,  Wheel, o t h e r  :;bi-ts ' r: t h a t  o r d e r )  Tkin catr had j u m n d  

becvtinga and Lt t h e  only one on t h e  &&n eqLLipped t k i n  way. 

( con t  . on Attachment ! 



Photo 1-10: A-head of tank-car  GATX 92097. 

Photo 1-11: A-head of tank-car  GATX 92097. 



Photo C1-18: B-end of tank-car GATX 92097.  



Photo C2-1:  B head of tank-car GATX 92097. 



Inspec t ion  Report of a  Tank Car Involved i n  an Accident 

Tank Car Number GATX 44079 and DOT Class  777A 700W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car NBS 8  

In spec t ion  Date 4 / 7 9 / 7 9  and Location ctan. FLU. - .  

Accident Date 4 / 8 / 7 9  and Location , , 
U g a n ,  FLU. 

Location i n  T ra in  5 4  S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X Ehpty 

Commodity To l fnnp ldnh iJo  

C l a s s i f i c a t i o n  Om-A 

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type of  Coupler F Type 

Head s h i e l d :  Yes X No P 

I n s u l a t i o n :  Yes KG x 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 7-76 Xu 7-22, 2-5,  2-6 

Color C2-3, C2-4, C2-5, C2-6 - 

o r  Describe:  One end hadomn\,Qd Exposure t o  F i r e :  None - 
due t o  d h e .  

Observat ions:  

J a c k e t :  No Jacke t  X c,:; Describe: 

Valves : 

S h e l l  and Head P l a t e s :  T k i n  v&ty  badly damaged cah had a d y  one d h a c u e  
( i n  c o w e  4 ) .  7;t wan 7 7" E ' - i n  a b h U  p m e  at a RegLon 0 6  v m y  kcgh b f i a i n .  
NRC b coMJtdi~n r o w e .  4 and d ~ e  clr~R.d R.0 3. Tho A-hoad r o & n ~ d  a donA nA t h e  
edge. ( con t  . on Attachment ) 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  (;'n t h a t  o r d e r )  

( con t  . on Attachment ) 



TANK-CAR ACCIDENT DOCUMENTATION 

(DAMAGE AND SAMPLES) 

Tank-Car Number GATX 44019 

Documented by S. Low / J. Early 

Date 5/8/79 and Location Railroad Siding,  Pensacola Bay, F la .  

LOCATIONS OF SHELL COURSES, FRACTURES AND SAMPLES 

( A l l  views a re  from t h e  outs ide  of t h e  tank car  and 
f r a c t u r e  paths  a r e  indicated by dashed l i n e s  . )  

A 
END 

Top o f  Tank Car Bottom of Tank Car 

END END 

? 

LOCATION OF SAMPLE ON CAR 

S h e l l  course 4. 

SAMPLE 
IDENTIFICATION 

NUMBER 

NBS 8 

* 

OTHER SAMPLE 
IDENTIFICATION 

MARK I NGS 



Photo 1-16: Tank-car GATX 44019 showing a 17 inch 
fracture. 

Photo 1-17: Tank-car GATX 44019 showing a 17 inch 
fracture. 



Photo 2-6: Tank-car GATX 44019 showing a  17 i n c h  
f r a c t u r e .  

Photo 2-5: Tank-car 44019 showing a  c l o s e r  view of a 
1 7  i n c h  f r a c t u r e .  



Photo 1-18: Close-up of a 17 inch fracture in 
tank-car GATX 44019. 

Photo 1-19: Close-up of a 17 inch fracture in 
tank-car GATX 44019. 



Photo C2-3: Close-up of a 17  i n c h  f r a c t u r e  i n  
tank-car  GATX 44019. 

Photo C2-5: Close-up of a 1 7  i n c h  f r a c t u r e  i n  
tank-car  GATX 44019. 



Photo 1-22: A-head of tank-car GAlX 44019. 

Photo 1-21: A-head of tank-car GATX 44019. 



Photo C2-6: Close-up view of t h e  A-head of tank-car 
GATX 44019.  

Photo C2-4: Large dent  i n  t h e  top  of tank-car 
GATX 44019.  



Photo 1 -20 :  Large den t  i n  the t op  of tank-car 
GATX 44019.  



, I n spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number NATX 23367  and DOT Class  1774, 70ON 

I d e n t i f i c a t i o n  of Samples Taken From This  Car NBS 74, 75 both de le ted 

In spec t ion  Date 4 /  1 9 / 7 9  and Locat ion W , q a n ,  FLU. 

Accident Date 4 / 8 / 7 9  and Location MilL igan,  f l u .  

Location i n  T ra in  55  S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X h p t y  

Commodity Acctone 

C l a s s i f i c a t i o n  Flammable L i q u i d  

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type of  Coupler E Type 

Head Sh ie ld :  Yes X No - 
I n s u l a t i o n :  Yes No X 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 2 - 2 0 ,  2 - 2 1 .  2-22 

Color C 3 - 1 1 ,  C5-11 ,  C5-12 

Exposure t o  F i r e :  None o r  Describe:  T o ~ & L ~  ens& A ed . 

Observat ions : 

Jacke t :  No Jacke t  X o r  Describe:  

Valves : 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( con t  . on Attachment 1 



Photo 2-21: B-end of tank-car NATX 23367. 

Photo C3-11: B-end of tank-car NATX 23367. 



Photo C5-12: B-end of tank-car NATX 23367. 

Photo C5-11: Crushed area of tank-car NATX 23367. 



Photo 2-20: Crushed a r e a  of t ank-car  NATX 23367. 

Photo 2-22: Close-up of a r e l a t i v e l y  undeformed a r e a  
of bad ly  damaged s h e l l  c o u r s e s  of tank- 
c a r  NATX 23367. 



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

A C F X  8 1 3 9 5  an mahhed 
Tank Car Number i V l  m y o n  an C a h .  and DOT Class  1 1  1A 700W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car NE 13 and 13A 

Inspec t ion  Date 4/19/79 and Location MiUigan, Fla. 

Accident Date 4/8/19 and Location M a g a n ,  Fla. 

Location i n  T ra in  - 5 6 S t a r t i n g  wi th  Locomotive 

Commodity Informat ion :  Loaded X & P ~ Y  

Commodity AceAone 

C l a s s i f i c a t i o n  Flammable & q u i d  

Mechanical Information:  Continuous- X o r  Stub- S i l l  

Type of Coupler E Type 

Head Sh ie ld :  Yes x No - 
I n s u l a t i o n :  Yes No X 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 2 - 7 5 ,  2 - 1 6 ,  2-32, 2 - 1 8  and 2 - 7 9  

Color C3-14 ,  C 5 - 5 ,  C 5 - 6 ,  C 5 - 7 ,  C 5 - 9 ,  C 5 - 7 0  

Exposure t o  F i r e :  None o r  Descr ibe :  

Observat ions:  

Jacke t  : No Jacke t  o r  Describe:  

-- ~- - 

Valves : 

wme obamved on t o p  and on bottom whme a  2 - d t .  long 6tLaotutte (aee 2 - 1 5 )  

exin& i n  t h e  c o m e  .that c o d a i m  t h e  ( c o , ~ .  on Attachment A ) 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  s a  h mumpled 

b y  a  huge blow @am below. - - -. - - - - 

( con t  . on Attachment j 



The a n h  hab a banana ahape. The 63" rrup&&te A genett&y Lying i n  ,the g M  
w e l d  & h e d u n  m y  drrom f i e  g M h  weed .  

NBS 13 A Located i n  hue ah&  come^ (one contaia 63" rrup&e); NR.5 1% A 
Located i n  Xhe aevettely dented head plate, buA: ,it A i n  a r r w v e l y  unde6umed 
p a h t  0 6  k b  head p&e. 



TANK-CAR ACCIDENT DOCUMENTATION 

(DAMAGE AND SAMPLES) 

Tank-Car Number ACFX 81395 

Documented by S. Low / J. Ear ly  

Date 5/8/79 and Location Railroad Siding,  Pensacola Bay, Fla .  

LOCATIONS OF SHELL COURSES, FRACTURES AND SAMPLES 

(Al l  views a r e  from t h e  ou t s ide  o f  t h e  tank c a r  and 
f r a c t u r e  pa ths  a r e  indica ted  by dashed l i n e s . )  

Top o f  Tank Car 

I 
Bottom of Tank Car 

B 
END g 1 i E

NB5 13A 

A-END B -END 
HEAD PLATE HEAD PLATE 

SAMPLE OTHER SAMPLE 
IDENTIFICATION IDENTIFICATION LOCATION OF SAMPLE ON CAR 

NUMBER MARK I NGS 

NBS 13 S h e l l  courses 2 & 3, near puncture. 

NBS 13A S h e l l  course 5 & B-head p l a t e .  

k  



Photo  2-16: Tank-car ACFX 81395. 

Photo C3-14: Tank-car ACFX 81395. 



Photo 2-32: Tank-car ACFX 81395. 

Photo C5-6: Crushed and fractured area of tank-car 
ACFX 81395 showing sample NBS 13.  



Photo C5-5: Close r  view of a c rushed  and f r a c t u r e d  
a r e a  of tank- car  ACFX 81395 showing 
NBS 13. 

Photo 2-18: Tank-car ACFX 81395 showing a f r a c t u r e d  
s h e l l .  



Photo  C5-10: Huge d e n t  i n  t h e  B- head- plate of t ank-  
c a r  ACFX 81395. This  h e a d p l a t e  a l s o  
c o n t a i n s  NBS 13A ( n o t  shown).  

Photo  C5-7: Badly d e n t e d  A- head- plate of t ank- car  
ACFX 81395. 



Photo 2-19: Close-up of sample  YBS 13 marked 
a d j a c e n t  t o  a f r a c t u r e  i n  t ank- car  
ACFX 8139-5. 

Photo C5-9_: Close-up of sample  NBS 13A marked 
on t h e  B- head- plate of tank-car ACFX 
81395. 



Photo 2-15: Area at bottom of tank-car ACFX 81395 
showing a 2 foot long fracture. 



I n s p e c t i o n  Repor t  o f  a Tank Car Involved i n  an  Accident  

Tank Car Number A C F X  8 2 9 5 9  and DOT Class 7 7 7 A  700W 

I d e n t i f i c a t i o n  of Samples Taken From T h i s  Car N8.S 7 8 ,  7 9  

I n s p e c t i o n  Date  4 / 7 9 / 7 9  and Loca t ion  M a g a n ,  FLa. 

Accident Date  4 / 8 / 7 9  and Loca t ion  U , q a n ,  FLa. 

Loca t ion  i n  T r a i n  57 S t a r t i n g  w i t h  Locomotive 

Commodity In format ion :  Loaded X m p t y  

Commodity Acdone 

C l a s s i f i c a t i o n  FhmabLe L i q u i d  

Mechanical  I n f o r m a t i o n :  Continuous- o r  Stub-  X S i l l  

Type o f  Coupler  E Type 

Head S h i e l d :  Yes No X 

I n s u l a t i o n :  Yes No X 

I d e n t i f i c a t i o n  o f  Photographs  : 

Black & White 2 - 2 6 ,  2 - 2 7 .  2 - 2 8 .  2 - 2 9 .  2 - 3 0 ,  2-31 

Color  C 3 - 7 9 ,  C 3 - 7 2 ,  C 4 - 2 7 ,  C 4 - 2 2 ,  C 5 - 2 ,  C 5 - 3 ,  C5 -4  

Exposure t o  F i r e :  None o r  D e s c r i b e  : S e v ~ n e  expohune Xu h h e .  

a b s e r v a t  i o n s  : 

J a c k e t :  No J a c k e t  X o r  Descr ibe :  

Va lves :  V d v e  dome pcvLtiaeey dpped %&urn hh& c o m e .  

S h e l l  and Head P l a t e s :  A mohX badly damaqed and chunhed c m  ;th& dcd 

pho;to 2-30) i n  ah unaidected (no;t deAomed] ( c o n t  . on Attachment A ) 

S i l i ,  Couple r ,  Wheel, o t h e r  F. z?. : ; ' ,ha t  o r d e r )  

( c o n t .  on Attachment ) 



patLt 0 6  a hemf p u e  that contained a 1  0-inch long, t h o u g h - t h e - t h i c h n ~ a ,  
sable &m. The bdance 0 6  tkis aample t h e  adjoining a h d l  c a m e .  

kt t h e  othen. end 0 6  t k i n  c m  (aee photaa 2 - 2 9  and 2 - 3 7 ]  i n  f ie  h t  
a h d l  c o m e ,  WUA a ~ k u u  0 6  > 3  6ee.t i n  Length, and i n  t h e  hmd a,t t h a t  
end wme 0 6  5 and 6 6eeA i n  Lwgth. Tkin a h d l  and t k i n  head she 
contdned i n  ample  NBS 1 9 .  



TAM-CAR ACCIDENT DOCUMENTATION 

(DAMAGE AND SAMPLES) 

Tank-Car Number ACFX 82959 

Documented by S. Low / J.  Early 

Date 5/8/79 and Location Railroad Siding,  Pensacola Bag, F la ,  

LOCATIONS OF SHELL COURSES, FRACTURES AND SAMPLES 

( A l l  views a r e  from t h e  ou t s ide  of  t h e  tank ca r  and 
f'racture paths  a r e  indicated  by dashed l i n e s . )  

I 
n , N6S 19 

I 
A B 
END I .I I 

END 
r' 1 I END 

Top of Tank Car Bottom of Tank Car 

END 

B-END 
HEAD PLATE 

SAMPLE OTHER. SAMPLE 
IDENTIFICATION IDENTIFICATION LOCATION OF SAMPLE ON CAR 

NUMBER MARKINGS 

NBS 18 She l l  course 1 and A-head p l a t e .  

NBS 19 S h e l l  courses 5 & 6. 



photo C3-12: A-end of tank- car  ACFX 8 2 9 5 9  ( l e f t )  and 
tank- car  lMCX 2827 ( r i g h t ) .  

Photo 2- 27: A- e n d  of tank- car  ACFX 8 2 9 5 9 .  



Photo 2-31: B-end of  t ank- car  ACFX 82959 showing 
c rushed  s h e l l s  and sample NBS 19 .  

Photo C4-22: B-end of t ank- car  ACFX 82959 showing 
sample NBS 19 .  



Pho to  2-28: Top of  t a n k- c a r  ACFX 82959 showing v a l v e  
a r e a  t o r n  open.  

P h o t o  2-29: S i l l  area a t  t h e  B-end of t ank- ca r  
ACFX 82959.  



Photo  C3-19: B-end o f  t a n k- c a r  ACFX 82959 showing a 
l a r g e  h o l e  a t  t h e  end o f  t h e  ca r .  

Pho to  C5-2: Tank- car ACFX 82959 showing a l a r g e  h o l e  
t o r n  open.  



Pho to  C4-21: B-end o f  t ank- ca r  ACFX 82959 showing a 
24 i n c h  f r a c t u r e .  

Pho to  2-26. A-head o f  t a n k- c a r  ACFX 82959 showing a 
huge  d e n t .  



Pho to  2-30: A-end o f  t a n k- c a r  ACFX 82959 showing a 
huge  d e n t  and  sample  NBS 18 .  

Photo  C 5 - 4 :  A-end o f  t a n k- c a r  ACFX 82959 showing a 
l a r g e  d e n t  i n  t h e  c a r  s i d e  and sample  
NBS 1 8 .  



Photo C5-3: A-head of tank- car  ACFX 82959 showing a 
huge d e n t .  



Inspec t ion  Report of a Tank Car Involved i n  an Accident 

Tank Car Number ACFX 89990 and DOT Class  l l l A  100W 

I d e n t i f i c a t i o n  of Samples Taken F ~ o m  This  Car NBS 6,  9,  10, and 4.  

Inspec t ion  Date 4 1  19 /79  and Location u g ~ ,  F h .  

Accident Date 41  8 / 7 9  and Location m g ~ ,  Fla. 

Location i n  T ra in  58  S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X Empty 

Commodity MeXhanol 

C l a s s i f i c a t i o n  Flammable l i q u i d  

Mechanical Information: Continuous- o r  Stub- S i l l  

Type of  Coupler F Tqpe 

Head Sh ie ld :  Yes No - X 

I n s u l a t i o n :  Yes No - X 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 2-9, 2-10 

Color C2-14, C2-15, C2-16, C2-17, C2-20, C4-13, C4-14, C4-15, C4-16 

Exposure t o  F i r e :  None o r  Describe:  S ~ V U L ~  Q X P V ~ W L Q  vvu e n t h e  h u h ,  

Observat ions:  

Jacke t :  No Jacke t  X o r  Describe:  

Valves:  NU 6 A a a i d y  vent  valve. 

S h e l l  and Head P l a t e s :  Faieed cihcumdmenciaeey i n t o  hue p#dh: one 
wan badly @c&tened and contained N B S  6.  The oXhm conta,Lned NBS 4 on a 

badly damaged, not dmctuhed head, a~ Ccont . on Attachment A ) 

SI.11, Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( con t  . on Attachment 1 



A ACFX 6 9 9 9 0  

w& a N B S  9  and 7 0  ,taken dnom SC 4. 

The t u b  c o m g  t h e  8-head um gme/raeey intact, aethough dedomed 
-th.ut ii no Longm h a m o ~ ~ - ~ e & i o n  06  a cyfindetr. The B-head ad6 
exkibi.ted a manaive dent  at one d g e ,  bu,t no a i g n  0 6  m p t u t e .  The -tub 
conta in ing -the A- head wan a evetrely 6laLtened u i t h  numetrou~ n u p u u ,  
d o n g  g x h  . w&& (beAween t h e  head and ah& p U e  and beAwee.n a h a  
p l a t u ,  



TANK-CAR ACCIDENT DOCTjMENTATION 

(DAMAGE AND SAMPLES) 

5 

Tank-Car Number 

Documented by S. Low / J. Early 

Date 5 /8/79 and Location Railroad Siding,  Pensacola Bay, F la .  

LOCATIONS OF SHELL COURSES, FRACTURES AND SAMPLES 

(Al l  views a r e  from t h e  ou t s ide  of  the  tank ca r  and 
f r a c t u r e  paths  a r e  indicated  by dashed l i n e s . )  . 

CRPCTuRE 4-r wc LI 

I 1 .  
1 

B I 
I 

END END I"  

1 I ;; 

Top c f  Tank Car 
L 

Bottom of  Tank Car 
I A I I 4 B 

END I 
I END END 

\ I I 

fJ0.S Y 

A -END B-END 
HEAD PLATE HEAD PLATE 

SAMPLE OTHER SAMPLE 
IDENTIFICATION IDENTIFICATION LOCATION OF SAMPLE ON CAR 

NUMBER MARK1 NGS 

NBs 4 B-end Head P l a t e .  

NBS 6 Valve. 

NBS 9 Shell course 3, a t  end of t a b .  

NBS 10 Shell courses 4 & 5 .  



TAM-CAR ACCIDENT DOCUMENTATION 

( FRACTURE PATH) 

Tank-Car Number ACFX 89990 

Documented by S. Low 

Date 5/8/79 and Location Railroad Siding, Pensacola Bay, Fla. 

SHELL COURSES 

0110 
AND THIS FRACTURE LOCATION 

A l l  time references 
a re  made f o r  
viewing from the  
A-End t o  the  
B-End of the  

- A END - B END tank car .  6 
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.ri I N B S  

8:OO 1 
% I 
.d > I 

03 I 10 
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d 

3 
10:oo 

d 
3 

11:oo LL 

r\l 
4 
2z 

12:OC . . . 



TANK-CAR ACCIDENT DOCUMENTATION 

(PLATE THINNING) 

Tank-Car Number ACFX 89990 

Documented by S. Lcw / J.  Early 

Date 5/8/79 and Location Railroad Siding,  Pensacola Bay, Fla .  

THICKNESS FRACTUR3 LOCATION PLATE 
A t  This  Distance 

( A l l  time references  a r e  made f o r  From t h e  Fracture  
viewing from the  A-End t o  t h e  B-End 
of t h e  tank ca r . )  

6 6 mm 114 mm 

Location a t  12:OO of f rac tu re  on B-end sect ion.  11 .8  mrn 11 .8  mm 

Location a t  3:00 of f r a c t u r e  on B-end sect ion.  1 1 . 5  mm 12.0 mm 

Location a t  10:OO of f r a c t u r e  on B-end sec t ion .  11.6 rnm 11.8 rnm 

.- 



photo C4-14: A-end t u b  of tank- car  ACFX 89990 be ing  
c a r r i e d  i n  a  gondola  c a r .  

Photo C4-15: A-end t u b  of t ank- car  ACFX 89990 be ing  
c a r r i e d  i n  a gondola  c a r  showing a 
l a r g e  h o l e .  



Photo C2-16: A-end t u b  of tank- car  ACFX 89990 a t  t h e  
v a l v e  a r e a .  

Photo C2-15: A-end t u b  of tank- car  ACFX 89990. 



Photo C 2- 1 4 :  A-end tub of tank-car ACFX 89990. 

Photo 2-9: B-end of tank-car ACFX 89990 showing 
samples N B S  9 and N B S  10. 



Photo 2-10: B-end tub of tank-car ACFX 89990 showing 
samples NBS 9 and NBS LO. 

Photo C2-17: B-end tub of tank-car ACFX 89990. 



Photo C4-16: B-end t u b  of t ank- car  ACFX 89990 showing 
a l a r g e  d e n t  i n  t h e  B head- pla te .  

Photo C2-20: Close-up of l a r g e  d e n t  i n  t h e  B head- 
p l a t e  of tank- car  ACFX 89990. 



Photo C4-13: C i r c u m f e r e n t i a l  f r a c t u r e  of t h e  B-end 
t u b  of t ank- car  ACFX 89990. 



Inspec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number GATX 5 0  1 3  and DOT Class 111A 1 O O W  

I d e n t i f i c a t i o n  of Samples Taken From This  Car NgS 

Inspec t ion  Date 4 /19 /79  and Location w g a n ,  F lu .  

Accident Date 4 / 8 / 7 9  and Location M a g a n ,  F - h .  

Location i n  T ra in  59 S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X Empty 

Commodity MeXhno l  

C l a s s i f i c a t i o n  Flammable f i q  u i d  

Mechanical Informat ion :  Continuous- o r  Stub- S i l l  

Type of  Coupler F Type 

Head Sh ie ld :  Yes N o  X 

In su la t ion :  Yes No X 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 

Color C 2 - 1 3 ,  C3-5 

Exposure t o  F i r e :  None o r  Describe : Sevme e x ~ o h w t e  l ( h p .  

Observat ions:  

J acke t :  No Jacke t  X o r  Describe: 

Valves : 

S h e l l  and Head P l a t e s  : Bade9 damaged head p.hte Xhat &uxctuted ( C 3 -  5 

pho;tol b u t  d i d  no;t a n .  S h e l l  c o m e  (C2-13 phoXo) Quactuted b u t  d i d  no;t 

hun. No aigni&icant damage obamved on ;the ( c o n t .  on Attachment A ) 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( con t  . on Attachment ) 



B-head. The A-head contained nummun d e d ,  one oQ wkich contained a 
aha& t l u p u e .  

Subaizn;tiae deQokrnation oQ .the dh& c o w e n  w a ~  obaaved wiRh one 
Q m c t w e  d o n g  a g M h  weld bea3uee.n ma dh& c o w e n ,  



TANK-CAR ACCIDENT DOCUMENTAT I O N  

(DAMAGE AND SAMPLES) 

Tank-Car Number GATX 5013 

Documented by S.  Low / J.  E a r l y  

Date  5/8/79 and L o c a t i o n  R a i l r o a d  S i d i n g ,  Pensaco la  Bay, F l a .  

LOCATIONS OF S E L L  COURSES, FRACTURES AND SPdbITLES 

( A l l  views a r e  from t h e  2 u t s i d e  o f  t h e  t a n k  c a r  and 

14 
f r a c t u r e  p a t h s  a r e  i n d i c a t e d  by dashed l i n e s . )  

END A A 

Top o f  Tank Car Bottom of  Tank Car 

A-END B-END 
HEAD PLATE HEAD PLtlTE 

SAMPLE OTHER SWLE 
IDENTIFICATION IDENTIFICATION LOCATION OF SAMPLE ON CAR 

NUhJBER MARK I NCS 

NBS 7 A-end Head P l a t e .  



Photo C3-5: Tear  i n  A-head of tank- car  GATX 5013. 

Photo C2-13: Close-up of t e a r  a t  a s h e l l  seam i n  
tank- car  GATX 5013. 



I n s p e c t i o n  Report  of a Tank Car Involved i n  an Accident  

Tank Car Number UTu 2 8 7 2 7  and DOT Class 105A 300W 
20A and 208 I d e n t i f i c a t i o n  of Samples Taken From T h i s  Car 

I n s p e c t i o n  Date 4/19/79 and L o c a t i o n  AkiUigan, F h .  
W g a n ,  FLU. Accident Date  4 /8 /79  and Loca t ion  

Loca t ion  i n  T r a i n  6 0  S t a r t i n g  w i t h  Locomotive 

Commodity In format ion :  Loaded x h p t y  

Commodity C u a ~ n e  

C l a s s i f i c a t i o n  N a n - d h m a b L e h d d  

Mechanical  In format ion :  Continuous- o r  s t u b -  X S i l l  

Type o f  Coupler  

Head S h i e l d :  Yes No X 

I n s u l a t i o n :  Yes No - 

I d e n t i f i c a t i o n  o f  Photographs:  

Black & White 

C o l o r  C1-15, C4-19, C4-20, C5-13 

Exposure t o  F i r e :  None o r  D e s c r i b e :  

O b s e r v a t i o n s :  

J a c k e t  : No J a c k e t  o r  D e s c r i b e :  S h d  jacke l  d v d v e  dame wan 
t a a n  Qaam  cat^ and wtrapped mound dame. 

Valves  : 

S h e l l  and Head P l a t e s  : The Leaking dh& c a m e  had a ha le  pwrched i n  

Lt i u k  bdaw Xhe middle O X  khe d h d  c o m e .  

(.cont . on Attachment ) 

S i l l ,  Couple r ,  Wheel, o t h e r  pa.rt .s  ( i n  t h a t  o r d e r )  

( c o n t  . on Attachment ) 



TANK -CAR ACC DENT DOCUMENTAT I O N  

(DAMAGE AM> SAMPLES j 

Tank-Car Number UTLX 28727 

Documented by S. LOW / J. Ear ly  

Date 5/8/79 and Location Railroad Siding,  Pensacola Bay, Fla .  

LOCATIONS OF SHELL COURSES, FRACTURES AND SAMPLES 

( A l l  views a r e  from t h e  ou t s ide  o f  t h e  tank ca r  and 
f rac ture  pa ths  a r e  indica ted  by dashed l i n e s . )  

END 
HOLE 

Top of Tank Car Bottom of Tank Car 

END 

A-END B-END 
HEAD PLATE HEAD PLATE 

SAMFLE ,OTHER SAMPLE 
IDENTIFICATION IDENTIFICATION LOCATION OF SAMPLE ON CAR 

NUMEER MARK I NGS 

S h e l l  courses 2 & 3. 

NBS 20B S h e l l  courses 2 & 3, containing hole .  



Photo C1-15: D i s t a n t  view of tank- car  UTLX 28727. 

Photo C5-13: Tank-car UTLX 28727 be ing  c a r r i e d  on a  
f l a t  c a r .  



Photo C4-19: Tank-car UTLX 28727 showing a h o l e  i n  
t h e  c e n t e r  s h e l l  c o u r s e .  

Photo C4-20: Close-up of tank- car  UTLX 28727 showing 
a h o l e  i n  t h e  c e n t e r  s h e l l  c o u r s e  and 
samples NBS 20A and NBS 20B. 



In spec t ion  Report o f  a  Tank Car Involved i n  an Accident 

Tank Car Number l"CX 25 13 and DOT Class 7 12s 400W 
N B S 3 2 . 4  0 6  N.  h i d e  Xub 

I d e n t i f i c a t i o n  of Samples Taken Prom This  Car M, , ,, -!? ,:- ,/, 
U r , '. " I C  J. Z 4 . Z  

In spec t ion  Date 4 / 7 9 / 7 9  and Locat ion Mil?&$an, F k .  76A c e d a  p i e c e .  

Accident Date 4 / 8 / 7 9  and Location W , q a n ,  FLa. 

Location i n  T ra in  67 S t a r t i n g  wi th  Locomotive 

X Commodity Information:  Loaded % P ~ Y  

Commodity AnhydrLoun NH, 
J 

C l a s s i f i c a t i o n  Man? FfmntnabLe , q U  

Mechanical Information:  Continuous- o r  Stub- X S i l l  

Type of Coupler S h d R  F  

Head Sh ie ld :  Yes X No 

I n s u l a t i o n :  Yes No X 

I d e n t i f i c a t i o n  of  Photographs: Tub a n  N .  h i d e  0 6  ~ / t a c b - 7 - 3 7 ,  1-33,  7-34; 

Black & White S. h i d e  Xub-7-72, 1-73, 7-14. 7-75. 2-73,  7-3. 

Color  N. h i d e  bub-C2-77. C2-12. C4-9. C4-70; S .  h i d e  ,tub - C1 - 16. C1-19; C 4-t i ;  
S. h i d e  c e d a  piece-C3-9,  C4 - 7 7 ,  C4-72. 

T o W y  &moved  moat z h a c u  f iposure  t o  F i r e :  None o r  Descr ibe :  0 6  p a i d  

dkom SoLLth h i d e  t u b .  Tub hound O M  .Noah .s& o d .  Rnarhn U R  i n  f i d n ~  

Observat ions 

Jacke t  : No Jacke t  o r D e s c r i b e :  

Valves : 

S h e l l  and Head P l a t e s :  R o c h d e d  (bee  d ~ c h i p f i o n n  a t t a c h e d )  . 

(Icont. on Attachment - A  ) 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( c o n t .  on Attachment ) 



Rocketed t u b ,  uliRh 2- I 1 2  a h d l  coutlne,, wa6 dound on t h e  A o d h  h i d e  
0 6  X ~ c b .  l t  had a badly  dented head pLute wi.131 no Qu~otuhe,. NlgS I 
wan .taken on t h h  head p m e .  The ,$haclYLe f i e  on tk in Aub A con- 
U n e d  i n  NBS 2 .  

N o a h  a i d e  t u b ,  w i t h  I -  1 1 2  ah& c o u h n e ~ ,  .in hhown to be l e , a  addected 
by d h e .  See t h e  photo 1 - 3 7  0 6  tki6 Aub. The & d w L e  dace 06 tk in Aub 
i~ a h m  evmqwhwe except t h e  matrked NBS 3 .  

The o t h m  2' c o m e ,  w m e  dound on Xhe AoLLth a i d e  0 6  t h e  x 7 i ~ ~ c b .  The 
v d v e  on Lt wan manhed Nm I 6 .  See Notebook CGT W g a n ,  Fh., doh a 
d e , d p L i . o n  0 6  .tkib p iece  0 6  t h e  em. S h u t  @i,tuhe w a ~  obamved h o ~ t  
evmqwhme d o n g  t h e  ,@i,led edge, o 6 t h e  p l a t u  . One l o c u t i o n  a hawed 
c o n d i d m b l e  p l a t e  t h i n n i n g .  I n  aev& Locu t ionn ,  t h e  a h m  ~ n a c t w ~ e  
a p p e m c e  i n d i c a t e d  ,that p M e  c e n t U e  i n & i o n  con ten t  .in p m b a b l q  
h igh.  



TANK-CAR ACCIDENT DOCUMENTATION 

(DAMAGE AND SAMPLES) 

Tank-Car Number IMCX 2513 

Documented by S. Low / J. Early 

Date 5/8/79 and Location Railroad Siding,  Pensacola Bay, Fla . 

LOCATIONS OF SHELL COURSES, FRACTURES AND SAMPLES 

(All  views a r e  from the  outs ide  of the  tank 

: 
car and 

0
f rac ture  paths a re  indicated by dashed l i n e s . )  

i:8:\,Pr 
I I 

A 
-- 

I 

'1 
A 

END I END 
\ - - I END 

I 

Top of Tank Car 
P . . r 

I 

A \ 6 
J 

I 1 B A 
END i 

I I END 
1 

END 

\ 
I 

0 I 
# I 

I 1 
NBS I6 

B-END 
HEAD PLATE 

h 

SAMPLE .OTHER SAMPLE 
IDENTIFTCATION IDENTIFICATION LOCATION OF SAMPLE ON CAR 

NULEER hURK I NGS 

NBS 1 A-end Head P la te .  

NBS 2 She l l  course 2, along A-end f rac ture .  

NBs 3 Shel l  courses 5 & 6  along B-end f rac ture  

NBS 16 Valve. 

NBS 16A She l l  course 4, along long. f rac ture .  

 

- 



TANK-CAR ACC DENT DOCUMENTAT I O N  

( FRACTURE PATH) 

Tank-Car Number DJCX 2513 

Documented by S. Low 
D a t e  5/8/79 and  ti^^ Rei l~oad  Siding, Pensacola Bay, Fla. 

- 
SHELL COURSES 

0 1 1  
AND THIS FRACTURE LOCATION 

A l l  time references 
a r e  made fo r  
viewing from the  
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TANK-CAR ACCIDENT DOCUMENTATION 

Tank-Car Number IMCX 2513 

Documented by S. Low 

Date 5/8/79 and Location Railroad siding,  Pensacola Bay, Fla.  

SHELL COURSES AND THIS FRACTURE LOCATION A l l  time references 
a r e  made fo r  
viewing from the 
A-End t o  the  
B-End of t he  

- A END - B END tank car.  
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TANK-CAR ACCIDENT DOCUMENTATION 

Tank-Car Number IMCX 2513 

Documented by S. Low 

Date 5/8/79 and Location Railroad siding, Pensacola Bay, Fla. 

SHELL COURSES 011AND THIS FRACTURE LOCATION All time references 
a re  made for  
viewing from the 
A-End t o  the 
B-End of the 

- a END \ - B END tank c a r .  
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TANK-CAR ACCIDENT DOCUMENTATION 

( m c m  MODE) 

Tank-Car Number IMCX 2513 

Documented by 

Date 5 /8/79 , end Location Railroad Siding.  Pensacola Bas. F la .  

FRACTURE LOCATION CIRCIIMFERENTIAL 
CROSS SECTIOAL 

( A l l  t ime references  a r e  made vm FRACTURE DIRECTION OF 
f o r  viewing from t h e  A-End THE: FRACTURE 12 
t o  t h e  B-End of tank c a r . )  

A-end f rac tu re  
2:30 - 4:OO 
9:30 - 1O:OO 

9 3 
A-end f rac tu re  4:00 - 9: 30 

K 
B-end f rac tu re  
12:OO - 3:OO & 6:OO - 7:OO 

L 

B-end f rac tu re  

7 DUCTILE 

7:OO - 10:30 
3:OO - 5:OO .-#- lamellae 

Location 

B-end f rac tu re  
near 6:00 

B-end f rac tu re  

3 
5:OO - 6:OO lamellae 

6 

Location 

LONGITUDINAL F R A C W  DIRECTION 

1 
n 

- END - E ND 



TANK-CAR ACC IDENT DOCUMENTATION 

( PLATE THINNING) 

Tank-Car Number JMCX 2513 

Documented by S. Low / J. Earlv 

Date 5/8/79 and Location Railroad Siding. Pensacola Bas. Fla. 

PLATE THICKNESS FRACTURE LOCATION 
A t  This Distance 

(A l l  time references a re  made for  From the  Fracture 
viewing from the  -4-End t o  t he  B-End 
of  t he  t ~ n k  car . )  

6 mm 114 mm 6 

Location A a t  B-edge, center section.  18.2 mm 18.6 mm 

.- Location B a t  30" from B-edge, center section.  15.3 mm 17.8 mm 

Location C a t  62" from B-edge, center section.  13.4 mm 18.0 mm 

Location D a t  78" from B-edge, center section.  15.2 mm 17.8 mm 
-- - 

Location E a t  center g i r t h  weld, center sect ion.  17.7 mm 18.5 mm 

Location F a t  18" below long. weld,center section.  19.8 mrn 19.4 mm 

. Location a t  3:15 of A-end f rac ture ,  A section.  18.0 mm 19.2 mm 

Location a t  4:15 of A-end f rac ture ,  A section.  18.2 mm 19.2 mm 

Location a t  9:00 of A-end f rac ture ,  A section.  18.2 mm 19.2 mm 

Location a t  2:00 of B-end f rac ture ,  B section.  18.8 mm 19.4 mm 

Location a t  4:OO of B-end f rac ture ,  B section.  19.2 mm 19.6 mm 

Location a t  10:OO of B-end f rac ture ,  B sec%ion. 18.9 mm 19.8 mm 



Photo 1-37: North s i d e  t u b  (B-end) of tank- car  
IMCX 2513. 

Photo C4-9: North s i d e  t u b  (B-end) of tank- car  
lMCX 2513 being c a r r i e d  i n  a gondola 
c a r .  



Photo C4-10: North s i d e  t u b  (B-end) of t ank- car  
IMCX 2513 be ing  c a r r i e d  w i t h  o t h e r  
d e b r i s  i n  a gondola  c a r .  

Photo C2-12: Dent i n  head p l a t e  of t h e  n o r t h  s i d e  
t u b  (B-end) of t ank- car  IMCX 2513. 



Photo C2-11: Dent i n  head p l a t e  of t h e  n o r t h  s i d e  t u b  
(B-end) of tank- car  ZMCX 2513. 

Photo 2-13: D i s t a n t  v i e w  of t h e  s o u t h  s i d e  t u b  
(A-end) of tank- car  IMCX 2513. 



Photo 1-12: South s i d e  t u b  (A-end) of t a n k  car 
lMCX 2513. 

Photo 1-15: South s i d e  t u b  (A-end) of tank- car  
IMCX 2513. 



Photo C4-8: South s i d e  t u b  (A-end) of tank- car  
IMCX 2513 showing sample  NBS 2. 

Photo C1-16: South s i d e  t u b  (A-end) of t ank- car  
I M C X  2513. 



Photo 1-14: Head p l a t e  of t h e  sou th  s i d e  t ub  (A-end) 
of tank- car  IMCX 2513 showing sample 
NBS 1. 

Photo 1-13: Close-up of t h e  head p l a t e  of t h e  sou th  
s i d e  t u b  (A-end) of tank- car  I M C X  2513. 



'hot0 C1-19: Close-up o f  a  den t  i n  t h e  head p l a t e  o f  
t h e  south s i d e  t u b  (A-end) of tank- car  
TMCX 251 3. 

Photo C3-9: Center s e c t i o n  o f  tank- car  I M C X  2513 
on t he  south s i d e  o f  t h e  t r a c k s .  



Photo C4-11: Cen te r  s e c t i o n  of t ank- car  IMCX 2513 
showing sample NBS 16A. 

Photo C4-12: Close-up of sample  NBS 16A marked 
on t h e  c e n t e r  s e c t i o n  of t ank- car  
IMCX 2513. 



Photo 1-33: Burned o u t  s e c t i o n  of woods on t h e  North 
s i d e  of t r a c k s  and beyond t h e  North s i d e  
t u b e  of ICMX 2513. 

Photo 1-34: Same a s  1-33 But i n  a  s e c t i o n  of woods a  
b i t  c l o s e r  t o  t h e  t r a c k  and West of photo  
1-33. 



Photo 1-3: Photo t a k e n  l o o k i n g  West a l o n g  t r a c k .  
South s i d e  c a r s  a r e  on t h e  l e f t .  



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number 7MCX 2923 and DOT Class 1OSA 300W 

I d e n t i f i c a t i o n  of Samples Taken From This Car 

In spec t ion  Date 4 /19 /79  and Location W g a n ,  

Accident Date 4 / 8 / 7 9  and Location u g a n ,  FLU. 

Location i n  T ra in  6 2 S t a r t i n g  wi th  Locomotive 

Comodity Information:  Loaded x m p t y  

Commodity Anhyhoun NH, - 
C l a s s i f i c a t i o n  FhnmabLe gab 

Mechanical Information:  Continuous- o r  Stub- S i l l  

m e  of  Coupler F Type 

Head Sh ie ld :  Yes No - X 

I n s u l a t i o n :  Yes X No - 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 2 - 1 2 ,  2-14 

Color C3-10 

Exposure t o  F i r e :  None o r  Describe:  Y&5 (bee phoXo ) , a p p e w  Xo 

have been encruRAed. 
- - 

Observat ions:  

Jacke t  : No Jacke t  o r  Describe: C)ne OR XWo b m a  bh..ac/tuh~ and 

borne wtLinheen i n  .the i a c h c t  (bee phoXob). 

- - 

Valves : 

S h e l l  and Head P l a t e s :  

( con t  . on Attachment 1 
S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( c o n t .  on Attachment ) 



Photo C3-10: T a n k- c a r  lMCX 2923. 

Photo  2-12: T a n k- c a r  IMCX 2923 .  



P h o t o  2-14: C l o s e- u p  of tank-car IMCX 2923.  



Inspec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number 'IMCX 2917 andDOTClass  105A 300W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

Inspec t ion  Date 4 1  19/79 a n d k c a t i o n  W q a n ,  F h .  

Accident Date 4 /  8/79 and Location ~ W Z g a n ,  FLU. 

Location i n  T r a i n  6 3 S t a r t i n g  wi th  Locomotive 

Commodity Information:  Loaded X E Z ~ P ~ Y  

Commodity Anhyhau NU,  

C l a s s i f i c a t i o n  Non- F h a b L e  q a  

Mechanical Information:  Continuous- o r  Stub- X S i l l  

Type of  Coupler F Tvpe 

Head Shie ld :  Yes No X 

I n s u l a t i o n :  Yes X No - 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 2-34, 2-33 

Color 

Exposure t o  F i r e :  None o r  Describe:  

Observat ions:  

J acke t  : No Jacke t  o r  Describe:  

Valves : 

S h e l l  and Head P l a t e s :  

[cont .  on Attachment 1 
S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  Tkin Cab WLU ~ o u e d  

ovw $0 emp$q 2 ad  $he hemaining anhyhou  ammonia. Pho;to 2-33 nhawb 
u n d m i d c  and 2-34 nhown t o p  n d e  0 6  c m .  

( con t  . on Attachment 1 



Photo 2-33: Tank-car IMCX 2917 showing t h e  bottom 
a r e a  of t h e  c a r .  

Photo 2-34: Tank-car IMCX 2917 showing t h e  t o p  a r e a  
of t h e  c a r .  

10 6 



Inspec t ion  Report of  a Tank Car Involved i n  an Accident 

Tank Car Number lMCX 2827 and DOT Class  105A 300W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 1 1 ,  1 2 ,  17 ( w a v e )  

Inspec t ion  Date 4 / 1 9 / 7 9  and Location m g a n ,  F l u .  

Accident Date 4 / 8 / 7 9  and Location W g a n ,  Fh. 
Location i n  Tra in  6 4  S t a r t i n g  wi th  Locomotive 

Commodity Information: Loaded X E ~ P ~ Y  

Commodity Anhydtou NH, 
J 

C l a s s i f i c a t i o n  Non- Fhmable qm 

Mechanical Information:  Continuous- o r  Stub- X S i l l  

Type of Coupler F TUWQ. 

Head Shie ld :  Yes No X 
I n s u l a t i o n :  Yes X No 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 2 - 7 ,  2 - 8  [Nouh b i d e ] ;  and 2 - 2 3 ,  2 - 2 4 ,  2 - 2 5  ( S o d h  aide Xub] 

Color N .  bide - C 2 - 1 8 .  C 4 - 1  t o  C4-5.  S. S i d ~  - C3-77,  C4-6. C4 - 7 

Exposure t o  F i r e :  None o r  Describe : Some v h u d  evidence a%.& middee 06 
can wan heated whehe hupikte o c c m e d .  Jacket m y  r(h0m -tkis heuion awpo.am 
t o  have been vmy  LLta2e d h e  expoawze. 

Observat ions : 

J a c k e t :  No Jacket  o r  Describe: Jacket inti~d e x c e ~ z  ovah ahpRg_ 
c o m u  containing d 4 a c . t ~ ~ ~ .  

Valves: 2 2 5  l b .  a a r ( e t u t & m ~ . b u X i n a :  v U . i ~  NRq 1 1  

S h e l l  and Head P l a t e s :  Rock&p.d and > 7000 

NBS 12 h dampLe on nouh  bide. &be I ~ P Q  &;tu 2-R! A nnmnn 

c o m e  1 - 2 6 ~ .  ) .kt .the X h a a e  U A , ( n a .  
, ( c o n t .  on Attachment A 1 .., 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

(cont  . on Attachment 1 

10 7 



and WLU not dound d&g clean-up 06 accident aLte. Chevmn m h  wme 
necanded an t k i n ,  a l a t ~ g d y  bnLU;ee, dtractutre. See photo 2 -  8 .  Sample 
N Z  7 2 doen not COW tk id c b c t e t L i 6 f i c  drnctuhe, except on NBS 1 2  
extended. 

N Z  7 7  taken 6nam t h e  South aide h b  in t h e  couhde combining t h e  
~ m W e ,  bui Xhe aample containd none 0 6  t h e  QLuctutre. T k i s  c o m e  
.A one a h U  nemoved @om Xhe head. 

Photo 2-24  ahowb t h e  ~rnc;twLe a6 Lt appeahd on Rhe ao& a i d e  Xub. 
N Z  12 ex2;ended cannot be nemoved LU Lt Clab been ubed Its h h  i&~ 
tub  t o  a &!.a,t c m  ban nemovd &om Rhe accident aLte. 



TANK-CAR ACCIDENT DOCUMENTATION 

(DAMAGE AND SAMPLES) 

Tank-Car Number IMCX 2827 

Documented by S. Low / J. Early 

Date 5/8/79 and Location Railroad Siding,  Pensacola Bay, Fla. 

LOCATIONS OF SHELL COURSES, FRACTURES AND SAMPLES 

(Al l  views a re  from t h e  ou t s ide  of t h e  tank ca r  and 
fracture pa ths  a r e  indicated by dashed l i n e s . )  

1 1 1  I I \ 
I I I 

A A 
I END B : ' I  

I I END i 
ND 1 i -  I 

I 
I 

Top of Tank Car Bottom of Tank Car 
1 ' I 1 

A I 
I I I I 

B A 
D 

I 

\ 
I I END t.3 END 
I 

\ I 
: 
I 
1 I ' I 

4 f - 4 ,  I I 
b 4 ~ 5  \ I  

A-END B -E ND 
HEAD PLATE HEAD PLATE 

SAMPLE OTHER SAMPLE 
IDENTIFICATION IDENTIFICATION LOCATION OF SAMPLE ON CAR 

NUMBER MARK1 NGS 

NBS 11 Valve. 

NBS 12 She l l  courses 2 & 3, along f r ac tu r e .  

NBS 17 She l l  courses 1 & 2. 

- 

E

EN



TANK-CAR ACCIDENT DOCUMENTATION 

' (FRACTURE PATH) 

Tank-Car Number IMCX 2827 

Documented by S. Low / J. Ear ly  

Date 5/8/79 and Location Railroad Siding,  Pensacola Bay, Fla .  

SHELL COURSES AND THIS FRACTURE LOCATION A l l  t ime re fe rences  
a r e  made f o r  
viewing from t h e  
A-End t o  t h e  
B-End of t h e  

- A END - B END tank c a r .  



TANK-CAR ACCIDENT DOCUMENTATION 

( FRACTURE MODE ) 

Tank-Car Number IMCX 2827 

Documented by S. Low / J. Early 

Date 5/8/79 and Location Railroad Siding, Pensacola Bay, Fla.  

F'RACTURF: LOCATION CIRCUMFERENTIAL CROSS-SECTIOAL (Al l  time references a re  made F'RACTURF: DIRECTION VIEW OF f o r  viewing from the  A-End THE FRACTURE t o  t he  B-End of tank car  .) 

Fracture on B-end 
7:OO - 9 ~ 3 0  B r i t t l e  

Fracture on B-end 

7 
9: 30 - 4:OO B r i t t l e  

Fracture on A-end 

3 
1 2 ~ 3 0  - 1 ~ 3 0  3 

7 
Location Fracture on B-end. 

Fracture on A-end She l l  course 2 .  
8:OO - B r i t t l e  

12:30 
1 ~ 3 0  - 5:30 

Location Fracture on A-end. 

She l l  course 2. 

LONGITUDINAL FRACTUFtE DIRECTION 



TANK-CAR ACCIDENT DOCUMENTATION 

(PLATE THINNING) 

Tank-Car Number IMCX 2827 

Documented by S. Low / J. Ear ly  

Date 5/8/79 end Location Railroad Siding,  Pensacola Bay, Fla. 

PLATE THICKNESS FRACTURE LOCATION 
A t  This  Distance 

( A l l  time references  a r e  made f o r  From t h e  Fracture  
viewing from t h e  A-End t o  t h e  B-End 
of  t h e  tank car .  ) 6 mm 114 mm 

6 
w 

Location a t  5:00 of f r a c t u r e  on B-end sect ion.  14.2 mm 14.2 mm 

Location a t  5:00 of f r a c t u r e  on B-end sec t ion ,  
14.2 mm 14.8 mm a t  end of t a b  i n  s h e l l  course 2. 

Location a t  3:00 of f rac tu re  on B-end sec t ion .  14 .4  mm 14.4  mm 

Location a t  9:30 of f r a c t u r e  on B-end sect ion.  14 .7  mm 14.6 mm 

Location a t  9:00 o f ' f r a c t u r e  on A-end sect ion.  15.0 mm 14 .8  mm 
b 

Location a t  2:00 of f r a c t u r e  on A-end sect ion.  14.8 mm 14.8  mm 

Location a t  1:00 of f rac tu re  on A-end sect ion.  

1 



Photo 2-7: North s i d e  tub (B- end) of tank-car 
IMCX 2827 showing sample NBS 11 ( v a l v e ) .  

Photo C2-18: North s i d e  tub (B- end) of tank-car 
IMCX 2827 .  



Photo C4- 5: B head of t h e  n o r t h  s i d e  t u b  of tank- car  
IMCX 2827. 

Photo C4- 1:  North s i d e  t u b  (B-end) of tank- car  
LYCX 2827 be ing  c a r r i e d  on a f l a t  c a r .  



Pho to  C4-2: N o r t h  s i d e  t u b  (B-end) of  t a n k- c a r  
IMCX 2827. 

Pho to  2-8: N o r t h  s i d e  t u b  (B-end) o f  t a n k- c a r  
IMCX 2827 showing sample  NBS 12 .  



Photo  C 4- 4 :  Nor th  s i d e  t u b  (B-end) of t ank- car  
MCX 2827 showing t h e  a r e a  of sample  
NBS 12 ,  t h e  p r o b a b l e  f r a c t u r e  o r i g i n .  

Pho to  C 4- 3 :  Close- up of t h e  p r o b a b l e  f r a c t u r e  o r i g i n  
of t h e  n o r t h  s i d e  t u b  (8-end) of  t ank-  
c a r  IMCX 2827. 



Photo C 3 - 1 2 :  South s i d e  t u b  (A-end) o f  tank- car  
I M C X  2827 ( r i g h t )  and tank  c a r  A C F X  
82959 (1 e f t  ) . 

Photo C4-6: South s i d e  t ub  (A-end) o f  tank- car  
I M C X  2 8 2 7  be ing  c a r r i e d  i n  a gondola ca r .  



Photo C4-7: South s i d e  t u b  (A-end) of tank- car  
I M C X  2827 be ing  c a r r i e d  i n  a  gondola 
c a r  showing sample NBS 17 .  

Photo 2-23: South s i d e  t u b  (A-end) of tank- car  
I M C X  2827. 



Pho to  2-25: Sou th  s i d e  t u b  (A-end) o f  t a n k- c a r  
IMCX 2827 showing sample  NBS 17 .  

Pho to  2- 24: F r a c t u r e  f a c e  on t h e  s o u t h  s i d e  t u b  
(A-end) o f  t a n k- c a r  IMCX 2827. 



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number 7Cw 2586 and DOT Clas s  1 12s 400W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

Inspec t i o n  Date 4/19/79 and Locat ion M.i&Xgan, FLU. 

Acc iden t  Date 4/8 /79 and Locat ion MiLLigan, Flu. 

Locat ion i n  T ra in  6 5  S t a r t i n g  w i t h  Locomotive 

Commodity Informat i on :  Loaded h p t y  

Commodity A n h ~ h a u  MHz, 

C l a s s i f i c a t i o n  Non-FMabLe  g U  

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type of Coupler S h d 6  F T Y P ~  

Head S h i e l d :  Yes X No 

I n s u l a t i o n :  Yes No X 

I d e n t i f i c a t i o n  of Photographs: 

Black & White 2 - 1  1 

Color  C3-8 

Exposure t o  F i r e :  None o r  Descr ibe :  

Observa t ions :  

J acke t  : No Jacke t  o r  Descr ibe:  

Valves : 

S h e l l  and Head P l a t e s  : Ma2 badey damaged. See ~hoXo .  

(cont . on Attachment ) 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  Tk in   cat^ a p p m e d u  

had head n k i d d h  X h a t  w m e  ~ p p e d  ohd i n  Xhe accident .  ~ a n a i b L u  e&ed 
away axam t h e  c m .  Each h a d  p l a t e  had a  nm& dent a,t t h e  5 a ' d a c h  

pon i t i an .  The B head um hound and Lt Laatzed ( con t  . on Attachment A  ) 



m.Lat ive ly  unchanged @om i.12 o / c i g M  A hape, bat  .Lt 1~a4 pcvdty b d e d  
and c o d d  not  be p k o p d y  examined. 

The A-head b k i e l d  luas w y  /tipped odd f i e  head. Some gouging 
o b ~ a v e d  on h d  p U e .  The 5 o ' d o c k  dent in f i e  head wa6 l oca ted 
behind whme t h e  head A&& dhoutd have been 1oca;ted. Tk in  ~ t ~ ~ o n g l y  
~ u g g e ~ h  tha t  .the demt in .the A-head occwvred a d t m  .the head ~ k i e l d  
had been dinplaced by .the accidemt. The head nkieRd on f i e  B-head 
wab comp1ctely midding @om .the X a ~ k  cm. 



Photo 2-11: A-end of t ank- car  IMCX 2586. 

Photo C3-8: Close-up of t h e  A-head and head s h i e l d  
of tank- car  IMCX 2586. 



In spec t ion  Report of a Tank Car Involved i n  an Accident 

Tank Car Number ACFX 18636 and DOT Class 112A 340W 

I d e n t i f i c a t i o n  of Samples Taken From This  Car NBS 5 deleted Lotr h a h a y .  

I n s p e c t i o n  Date 4 /  19/79 and Locat ion W q a n ,  F l u .  

Accident Date 4/8 /79 and Locat ion MdViqan, F h .  

Locat ion i n  T r a i n  6 6 S t a r t i n g  w i t h  Locomotive 

Commodity Information:  h a d e d  X E Z ~ P ~ Y  

Commodity Anhycko~~cl NH,  
J 

C l a s s i f i c a t i o n  Nonf h m a b L e  q a n  

Mechanical Informat ion :  Continuous- o r  Stub- S i l l  

Ty-pe of Coupler S h d d  E Type 

Head S h i e l d :  Yes - A 

I n s u l a t i o n :  Yes No X 

I d e n t i f i c a t i o n  of  Photographs: 

Black & White 

Color  C 3 - 2  

Exposure t o  F i r e :  None X o r  Descr ibe:  

Observa t ions :  

J a c k e t :  No Jacke t  X o r D e s c r i b e :  

Valves : 

S h e l l  and Head P l a t e s  : Head p l a t e  ( u a h i d d e d l  

. 
W ~ A  badeu scrrawed and 

NF 5 A barnp@ 0 6  tk in .  Nu s i g n i ~ i c a n t  damage ubsaved 

Kv&2 
- - contacned a  m g e  denf: 

( con t  . on Attachment ) 

S i l l ,  Coupler ,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( c o n t  . on Attachment ) 



Pho to  C3-2: A-head of tank- car  ACFX 18636 showing a 
l a r g e  den t  near  t h e  s i l l .  



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number UTU( 7752S and DOT Class 7 7 7A 7 OOkJ 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

Inspec t ion  Date 4/79/79 and Locat ion w g a f l ,  Fh. 

Accident Date 4/8/79 and Locat ion m g m ,  Fh. 
Location i n  T ra in  67  S t a r t i n g  w i t h  Locomotive 

Commodity Information:  Loaded X h p t y  

Commodity Cahbof i cAc id  

C l a s s i f i c a t i o n  P a h o n  B 

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type o f  Coupler 

Head Sh ie ld :  Yes No X 

I n s u l a t i o n :  Yes No - 

I d e n t i f i c a t i o n  o f  Photographs: 

Black & White 

Color  

Exposure t o  F i r e :  None o r  Descr ibe :  

Observat ions:  

J acke t  : No Jacke t  o r  Descr ibe:  

- - -. - . . - - 

Valves : 

S h e l l  and Head P l a t e s :  

(cont .  on Attachment ) 

S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

(cont  . on Attachment ) 



In spec t ion  Report of a Tank Car Irrvolved i n  an Accident 

Tank Car Number UTW 40907 and DOT Clas s  117A 100WI 

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

Inspec t ion  Date 4/19/79 and Locat ion ML&!iqan. Flu. 

Accident Date 4/ t i /79  and Locat ion MdXiqan, Flu. 

Locat ion i n  T r a i n  6 ti S t a r t i n g  w i t h  Locomotive 

Commodity Information:  Loaded X & P ~ Y  

Commodity Mdhanol 

C l a s s i f i c a t i o n  FhmabLe  Liquid 

Mechanical Informat i on :  Continuous- o r  Stub- S i l l  

Type of  Coupler F Type 

Head Sh ie ld :  Yes No X 

I n s u l a t i o n :  Yes No 

I d e n t i f i c a t i o n  o f  Photographs: 

Black & White 

Color 

Exposure t o  F i r e :  None o r  Descr ibe :  

Observat ions:  

J acke t  : No Jacke t  o r  Descr ibe:  

Valves : 

S h e l l  and Head P l a t e s :  

(.cant. on Attachment ) 

S i l l ,  Coupler ,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( c o n t .  on Attachment ) 



In spec t ion  Report o f  a Tank Car Involved i n  an Accident 

Tank Car Number ACFX 89345 and DOT Clas s  l 1 1 A  1 O O W l  

I d e n t i f i c a t i o n  of Samples Taken From This  Car 

In spec t ion  Date 4 /  1 9 / 7 9  and Loca t ion  m q a n .  Fla, 
Accident Date 4/8/79 and Locat ion kLi-U.isan. Fh. 
Location i n  T ra in  6 9 S t a r t i n g  w i th  Locomotive 

Commodity Information:  Loaded x Empty 

Commodity Methanol 
C l a s s i f i c a t i o n  Flammable f i ~ L L i d  

Mechanical Information:  Continuous- o r  Stub- S i l l  

Type o f  Coupler BE 60 BHT 

Head Sh ie ld :  Yes - X 

I n s u l a t i o n :  Yes - 

I d e n t i f i c a t i o n  of  Photographs: 

Black & White 

Color 

Exposure t o  F i r e :  None o r  Descr ibe :  

Observa t ions :  

J acke t  : No Jacke t  o r  Descr ibe:  

-. . 

Valves : 

S h e l l  and Head P l a t e s :  

(Icont . on Attachment 1 
S i l l ,  Coupler,  Wheel, o t h e r  p a r t s  ( i n  t h a t  o r d e r )  

( con t  . on Attachment 1 



APPENDIX 

TANK-CAR ACCIDENT DOCUMENTATION FORMS 

Damage and Samples 

F r a c t u r e  Pa th  

F r a c t u r e  Mode 

P l a t e  T h i n n i n g  



TANK-CAR ACCIDENT DOCUMENTATION 

(DAMAGE AND SAMPLES) 

Tank-Car Number 

Documented by 

Date and Location 

LOCATIONS OF SIlELL COURSES, FRACTURES AND SAMPLES 

(All views are from the outside of the tank car and 
fracture paths are indicated by dashed lines.) 

Top of Tank Car Bottom of Tank Car 

END 

A-END 
KEAD PLATE 

SAMPLE OTHER SAMF'LE 
IDENTIFICATION IDENTIFICATION LOCATION OF SAMPLE ON CAR 

NUMBER MARKINGS 



TANK-CAR ACCIDENT DOCUMENTATION 

( FRACTURE PATH) 

Tank-Car Number 

Documented by 

Date and Location 

SKELL COUFtSES AND THIS FRACTURE LOCATION A l l  time references 
a re  made fo r  
viewing from the  
A-End t o  the  
B-End of the  

- END - END t a n k  ca r .  6 

12:oo * 

1:oo 

- 
12:oo 



TANK-CAR ACCIDENT DOCUMENTATION 

( FRACTURE MODE ) 

Tank-Car Number 

Documented by 

Date and Locat ion 

FRACTURE LOCATION CIRCUhrnRENTIXL CROSS-SECTIOAL 
( A l l  t ime r e f e r e n c e s  .are  made FRACTURE DIRECTION VIEW OF f o r  viewing from t h e  A-End THE FRACTURE 
t o  the  B-End of  t ank  c a r .  ) 

6 

Locat ion 

Locat ion 

& 

LONGITUDINAL FRACTURE DIRECTION 

n 

- END - END 



TANK -CAR ACCIDENT DOCUniTENTAT I O N  

( PLATE THINNING) 

Tank-Car Number 

Documented by 

Date and Location 

PLATE THICKNESS FEACTURF LOCATION 
A t  This  Distance 

( A l l  time references  a r e  made f o r  From t h e  Fracture 
viewing from the  A-End t o  the  B-End 
of t h e  tank c a r . )  

6 

. 
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