
ATTACHMENT A 
third rail failure estimate 

Total Accidents 
2003 2004 2005 2006 TOTAL 

443 493 502 460 1898 

Failure Rates 
Third rail estimate 1 possible event 2.91E-09 per mile 0.05% 
from FRA data 

5 possible events 1.46E-08 per mile 0.26% 

Comparison data 2.05E-09 per hour 
using Track (Rail) TRK BRK rate from database * 0.05% (percent of 1 event out of total events 2003 to 2006) 
failure rate from 
NPRD-95 data source 1.02E-08 per hour 

TRK BRK rate from database * 0.26% (percent of 5 events out of total events 2003 to 2006) 
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ATTACHMENT B 
track (yard) accident rates 

Selections: Railroad - All Railroads 
Track / Yard 
January through December, 2006 

ACCIDENTS IN DESCENDING FREQUENCY BY CAUSE 

YARD TRACK. RATES BASE ON ACCIDENTS PER MILLION YARD SWITCHING TRAIN MILES 

Total Total Year Counts Total Year Rates 
YTD Counts Jan -

Dec 
YTD Rates To Dec 

Accs 
Pct of 
Total 

2003 2004 2005 2003 2004 2005 2005 2006 2005 2006 

-----GRAND TOTAL....... 1,898 100.0 443 493 502 5.42 5.87 5.69 502 460 5.69 5.16 

T110 Wide 
gage(defective/missing 

crossties) 443 23.3 115 137 99 1.41 1.63 1.12 99 92 1.12 1.03 

T314 Switch point worn or 
broken 203 10.7 53 57 52 0.65 0.68 0.59 52 41 0.59 0.46 

T220 Transverse/compound 
fissure 166 8.7 48 34 44 0.59 0.40 0.50 44 40 0.50 0.45 

T311 Switch damaged or out 
of adjustment 95 5.0 24 21 25 0.29 0.25 0.28 25 25 0.28 0.28 

T319 Switch pt gap(btwn swt 
pt & stock rail) 84 4.4 10 35 19 0.12 0.42 0.22 19 20 0.22 0.22 

T221 Vertical split head 
81 4.3 18 17 18 0.22 0.20 0.20 18 28 0.20 0.31 

T207 Detail fracture -
shelling/head check 80 4.2 13 17 21 0.16 0.20 0.24 21 29 0.24 0.33 

T202 Broken base of rail 
61 3.2 9 22 14 0.11 0.26 0.16 14 16 0.16 0.18 

T210 Head and web 
sep(outside jt bar limit) 61 3.2 12 12 17 0.15 0.14 0.19 17 20 0.19 0.22 

T111 Wide gage(spikes/other 
rail fasteners) 

56 3.0 17 9 19 0.21 0.11 0.22 19 11 0.22 0.12 

T101 Cross level of track 
irregular(joints) 45 2.4 8 12 10 0.10 0.14 0.11 10 15 0.11 0.17 

T001 Roadbed settled or soft 
44 2.3 10 12 15 0.12 0.14 0.17 15 7 0.17 0.08 

T205 Defective or missing 
crossties 36 1.9 4 7 14 0.05 0.08 0.16 14 11 0.16 0.12 

T399 Oth frog, switch, trk 
appliance defect 31 1.6 5 5 7 0.06 0.06 0.08 7 14 0.08 0.16 

T102 Cross level track 
irreg.(not at joints) 27 1.4 6 6 9 0.07 0.07 0.10 9 6 0.10 0.07 

T113 Wide gage (due to worn 
rails) 24 1.3 6 9 5 0.07 0.11 0.06 5 4 0.06 0.04 

T199 Other track geometry 
defects 23 1.2 6 6 6 0.07 0.07 0.07 6 5 0.07 0.06 

T309 Switch (hand op) stand 
mechanism defect 22 1.2 8 7 4 0.10 0.08 0.05 4 3 0.05 0.03 

T108 Trk alignmnt irreg-not 
buckled/sunkink 20 1.1 4 4 11 0.05 0.05 0.12 11 1 0.12 0.01 

T212 Horizontal split head 
20 1.1 7 3 5 0.09 0.04 0.06 5 5 0.06 0.06 

T313 Switch out of adj. insuff. 
anchoring 20 1.1 3 2 8 0.04 0.02 0.09 8 7 0.09 0.08 

T201 Bolt hole crack or break 
19 1.0 6 1 7 0.07 0.01 0.08 7 5 0.08 0.06 

T299 Other rail and joint bar 
defects 19 1.0 2 7 4 0.02 0.08 0.05 4 6 0.05 0.07 
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ATTACHMENT B 
track (yard) accident rates 

Total Total Year Counts Total Year Rates 
YTD Counts Jan -

Dec 
YTD Rates To Dec 

Accs 
Pct of 
Total 

2003 2004 2005 2003 2004 2005 2005 2006 2005 2006 

T217 Mismatched rail-head 
contour 17 0.9 3 4 7 0.04 0.05 0.08 7 3 0.08 0.03 

T308 Stock rail worn, broken, 
disconnected 17 0.9 4 7 3 0.05 0.08 0.03 3 3 0.03 0.03 

T112 Wide gage(loose,broke, 
etc, gage rods) 14 0.7 5 4 4 0.06 0.05 0.05 4 1 0.05 0.01 

T211 Head & web separation-
in jt bar limit 13 0.7 1 2 6 0.01 0.02 0.07 6 4 0.07 0.04 

T222 Worn rail 
13 0.7 5 3 2 0.06 0.04 0.02 2 3 0.02 0.03 

T404 Catenary system defect 
11 0.6 1 2 3 0.01 0.02 0.03 3 5 0.03 0.06 

T109 Track alignment 
irreg(buckled/sunkink) 10 0.5 1 2 3 0.01 0.02 0.03 3 4 0.03 0.04 

T206 Defect/missing spike-
oth rail fastener 9 0.5 1 2 4 0.01 0.02 0.05 4 2 0.05 0.02 

T216 Joint bolts, broken, or 
missing 8 0.4 1 3 3 0.01 0.04 0.03 3 1 0.03 0.01 

T499 Other way and structure 
defect 8 0.4 4 1 2 0.05 0.01 0.02 2 1 0.02 0.01 

T215 Joint bar broken 
(noninsulated) 7 0.4 1 1 3 0.01 0.01 0.03 3 2 0.03 0.02 

T303 Guard rail loose/broken 
or mislocated 7 0.4 1 2 3 0.01 0.02 0.03 3 1 0.03 0.01 

T310 Swtch connect/operate 
rod broke/defect 7 0.4 1 1 2 0.01 0.01 0.02 2 3 0.02 0.03 

T316 Turnout frog (rigid) 
worn, or broken 7 0.4 2 . 3 0.02 . 0.03 3 2 0.03 0.02 

T305 Retarder worn, broken, 
malfunctioning 6 0.3 . 2 1 . 0.02 0.01 1 3 0.01 0.03 

T315 Switch rod worn, bent, 
broken, etc. 6 0.3 1 1 2 0.01 0.01 0.02 2 2 0.02 0.02 

T106 Superelevation 
improper, excessive,etc. 5 0.3 1 3 . 0.01 0.04 . 0 1 . 0.01 

T306 Retarder yard skate 
defective 5 0.3 2 2 1 0.02 0.02 0.01 1 0 0.01 . 

T402 Flangeway clogged 
5 0.3 2 . 2 0.02 . 0.02 2 1 0.02 0.01 

T403 Engineering design or 
construction 5 0.3 2 1 2 0.02 0.01 0.02 2 0 0.02 . 

T099 Other roadbed defects 
4 0.2 . . 3 . . 0.03 3 1 0.03 0.01 

T204 Broken weld (field) 
4 0.2 . 1 2 . 0.01 0.02 2 1 0.02 0.01 

T213 Joint bar broken 
(compromise) 4 0.2 1 . 3 0.01 . 0.03 3 0 0.03 . 

T307 Spring/power swtch 
mech. malfunction 4 0.2 2 2 . 0.02 0.02 . 0 0 . . 

T317 Turnout frog(self 
guarded)-worn/broken 4 0.2 1 1 2 0.01 0.01 0.02 2 0 0.02 . 

T103 Deviate frm uniform top 
of rail profile 3 0.2 1 1 . 0.01 0.01 . 0 1 . 0.01 

T301 Derail, defective 
3 0.2 1 . 1 0.01 . 0.01 1 1 0.01 0.01 
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ATTACHMENT B 
track (yard) accident rates 

Total Total Year Counts Total Year Rates 
YTD Counts Jan -

Dec 
YTD Rates To Dec 

Accs 
Pct of 
Total 

2003 2004 2005 2003 2004 2005 2005 2006 2005 2006 

T318 Turnout frog (spring) 
worn, or broken 3 0.2 2 . 1 0.02 . 0.01 1 0 0.01 . 

T002 
Washout/rain/slide/etc. dmg 

-track 2 0.1 . 1 . . 0.01 . 0 1 . 0.01 

T219 Rail defect with joint 
bar repair 2 0.1 1 . . 0.01 . . 0 1 . 0.01 

T104 Disturbed ballast 
section 1 0.1 1 . . 0.01 . . 0 0 . . 

T107 Superelevation runoff 
improper 1 0.1 . . 1 . . 0.01 1 0 0.01 . 

T214 Joint bar broken 
(insulated) 1 0.1 . 1 . . 0.01 . 0 0 . . 

T304 Railroad crossing frog, 
worn or broken 1 0.1 . 1 . . 0.01 . 0 0 . . 

T312 Switch lug/crank 
broken 1  0.1  .  .  .  .  .  .  0  1  .  0.01 

http://safetydata.fra.dot.gov/O 
fficeofSafety/Query/Default.as 

p 

T307 mentions power switch mechanical malfunction 
T214 relates to insulation, which was cited in separate article as primary cause of third rail shut down 

(see "ignition_9.pdf") 
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