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Executive Summary

I ntroduction
On July 24, 2023, a Scarborough Rapid Transit (SRT
southbound derailed south of EIlIl esmere Station, at
of 39.5 kph, carrying a total of 44 passengers. F
injuries.

Surveillance footage from ElIl esmere Station captu
consist (car 3001) appears to suddenly collide wi!Hf
come to a complete stop while the trailing truck
wayside. Car 3001 separated from the other cars in
train onboard computer detected the separation of
consist shortly after, just south of car 3001.

Hatch was retained by the Toronto Transit Commi ssi
of the accident from a vehicle' s perspective and

had any influence on the event. Addi tional consul
investigate the event from the track infrastructur
by Hatch in complete fulfillment of Hatch’s scope

Summary of Findings and Conclusions

Hatch has conducted a thorough investigation, fror

foll owing conclusions from the data collected:

1. Hatch did not find any evidence of convention
interaction that typically lead to derail ment s:
hunting, no rai.l roll over, no track panel shift,
Therefore, the primary event was a collision wi
subsequently | ed to the truck being lifted fro
(secondary event). I n other words, the accident
a collision.

2. Hatch found evidence of <collision damage assoc
trucks of the inspected cars (“63 Run”’ and “61
damage caused by the collision on all four truck
they were al|l struck by the same object.

H372242-0000-241-230-000"
Page 9
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< Direction of travel

“61 Run” Train — Last train before the accident

“63 Run” Train — Accident train
[passed accident site at 6:37 PM]

[passed accident site at 6:43 PM]
CAR 3026 CAR 3027 CAR 3006 CAR 3007 CAR 3008 CAR 3009 CAR 3000

CAR 3001

WIEND #2END #2END #1END _#1END #2END _ #2END _#1END HEND #2END #2END #1END #1END #2END __#2END _#1END
e ey [eem e ey = ==y | = == i e = =
(L1 “FIREIIT TR INCAT DM CE T TR (1T IE1] il
LEAD  TRAIL LEAD  TRAL /'LEAD  TRAL LEAD  TRAL LEAD  TRAIL J'LEAD  TRAL  LEAD  TRAIL /' LEAD  TRAL
TRUCK TRUCK TRUCK TRUCK /TRUCK TRUCK TRUCK  TRUCK TRUCK TRUCK / TRUCK TRUCK TRUCK TRUCK/ TRUCK  TRUCK

Damaged Damaged ATC Damaged ATC Damaged

safety fender antennas antennas LIM

Figure 1 - Location of Damaged Trucks

3. Hatch did not find any evidence of i

mproper LI
an interference with the reaction rail

or to Iif

4 . Hatch did not find any evidence suggesting the
manner to the accident on July 24, 2023.

H372242-0000-241-230-000"
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2. SRT Line and Vehicles
The Scarborough Rapid Transit system (SRT) al so |
intermedi ate capacity rapid transit | ine with six
The vehicl es’ Original Equi pment Manuf acturer (
Devel opment Corporation (UTDC) a Crown corporatio
The vehicles have been in service 10 years past
programs i mplemented by TTC in recent years to en
until the complete decommi ssion of the |ine, which
1 © Vaughan Metropolitan Centre [#f SRT Llne
Highway 407 @ Pioneer Village o
0 1 (Pe“
Yo’kumversity‘* Finch West @ Finch {#f 0@\
¥ North York Centre & N o o“é &
> Bayvlew Leslie S &
° i West bt o mJVonge Bessarion = Don%'lilills y D Mcguan
[#1 wilson & © York Mills s E"esmerel
Pearson Airport Lawrence West gYOfkda{E Lawrence O Lawrence East (J
Eglinton West gG[encalm ® Eglinton (¥ ¥ Kennedy, ©) e o
Davisville ®
e _ ®) GG @ St Clair arden i)
mmrpoﬂExpress St Clair West E’p 'Summerhillo * Q(é‘;@s@z \?b yb\\ y(g, : .Wd ) A
Spadlna/- StGeorgeBay O Rosedale Q’@ 0,(\ Q,bQ 00 dﬂ, 0°+ $c, Victoria Park @
© «ipling CECEEED [CH) o e & o@ ) © ‘0@@@00@@@
) ,30‘\.@‘*\&*\90 & &e‘ S @ Bloor™ Sherbourne ain Streef
\'}\o *q} o\b é\*@'@(\ ‘*&? c"’b oo 9‘:‘0 o»&@é(‘ Museum O }'9 @ Wellesley
<° Sl S o Queen'sPark ® O College a
Q St Patrick ® © Dundas 1 9 eo Subway lines © Interchange station
Osgoode @ g Cueen " fush @ Accessible station
St Andrew O King SED F:z:zziA‘iJl'sp:rt ) Washroom
Ur&‘on
©2021 Toronto Transit Commission 01/21 - Map not to scale
Figure 2 - Scarborough Rapid Transit (SR
Each SRT vehicle (shown in Figure 3) contains two
The steering mechanisms allow the axles to assume
|l ateral forces on flanging wheel s, |l eading to a r
(derail ment)
l_;_ 1 i =]
- — I T
LL m [F\l Slx . = A
L _
| | | f [
r L_|| . ' |
|}
= op =L BT T INJET S
lto_ FLANGE DIAME TER Q
e ‘. ‘:?. WHEEL :u-m- Se— n;:j [’” e :mou cLEARANCE)
. 0.0 FRONT VEW
2300 —— 7040 ! I.o_rmu'p;;:
12700 =
Figure 3 - SRT Car Outline
H372242-0000-241-230-000"
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The main vehicle characteristics are shown in Tabl
Table 1 - Main SRT Vehicle Characterist
CHARACTERI STI VALUE
Length of couplers 12.7 m (41 87 )
External width 2.5 m (8" 2%)
Height (top of nail to top of roof) 3.13] m (10’
Rail gauge 1435 mm (4’ 8%")
Seating passengers 30
W1 (tare): 15,450 kg (34,050 1b)
Wei ght s W4 (service): 21,190 kg (46,700 1t
W5 (crush): 23,150 kg (51,]025 1 b);
, Wel ded al uminum frame, al uminum sk
Vehicle construc¢ction .
honey comb aluminum roof
Radi al (steerable axles), forged
Truck , . .
and bol sters, mi ni mum curvije radi us¢
Each truck assembly contains primary and secondar
suspension components consist of high stiffness re
resilient shear pads between the sideframe and t he
Figure 4.
CARBODY LATERAL SLIDING LATERAL VERTICAL SECONDARY
BOLSTER SHOCK PAD STOP SHOCK SUSPENSION
RESILIENT SHEAR PAD ABSORBER BRACKET ABSORBER
—_— E | / RESILIENT
TRUCK BOLSTER SHEAR PAD
{ ( INBOARD )
RESILIENT
SHEAR PAD
( OUTBOARD )
RESILIENT SLEEVE
{ SLIDING PAD
RES|LIEN‘TPAD
( OUTBOARD )
Figure 4 - SRT Truck Primary Suspension Co
H372242-0000-241-230-000"
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I n addition, each truck is equipped with a Linear

and dynamic braking power. This technology differs
are typically equipped with rotary induction trac
basically a conventional rotary induction motor st
i nduced attractive and repulsive forces to pull it
center of the track. The basic LIM system configur

The LIM system consists of a primary system compos:

on the vehicle, and a secondary system, which is
secured to the track guideway. Seeking to align
adopted by TTC, the term “LIM” in this document wi
system (vehicle mounted), and the term “reaction

secondary system (track mounted). Pl ease refer to

LIM Primary System (LIM)

CONVENTIONAL STATOR
ROTARY INDUCTION ( PRIMARY )
MOTOR

ROTOR
( SECONDARY )

STATOR

ROTOR
LIM REACTION RAIL -
( GUIDEWAY -MOUNTED SECONDARY )

LINEAR INDUCTION MOTOR

Figure 5 - LIM System
When accelerating, the LI'M produces motoring thru:
mod e, the LIM produces braking thrust. Simultaneodt
attraction force on the reaction rail, which is |
an isolated fault case [14]. The produced thrust a

travel speed [ 14].

H372242-0000-241-230-000"
Page 13
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For the LIM system to properly function and obtain
air gap bet ween t he LI'M and t he reaction rail |

recommended a nominal air gap of 11 mm [2]. This g
gap of 12 mm, per Bombardier Transportation’
operational/maintainability costs and account for
Contact Rail e ) N ;.\ ! ]I L@ S~ '%
Assembly\\ - (—\\ ® ©\ ;ﬁ% g g ————
—— R J 1l A =1 4% g
et en T AL
L= %T .ff I S e\ s -\
C e ; ‘ | l [y - - LIM Primary System ‘
(50 mmm g A i 4 L m
Y e e =

P

_| LIM Secondary System
(Reaction Rail)

AN\ |r
Running Rail =~ ||

Figure 6 - LIM System Interfaces

The LIM is vertically suspended and attached to t|
assemblies”) through three primary vertical connec
7. Secondary (safety) links are also used to prev
case of failure of the primary connection el ement
they do not have any significant influence on the
used in the vertical connection Ilinks to I imit ver
INBOARD INBOARD
OUPRMARYLINK ~ SAFETYLINK  PRIMARYLNK  SAFETYLINK  PRIMARYLINK

LATERAL LINK

THRUST LINK

LIM MOTOR

Figure 7 - LIM Connection Links

© Hatch
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The primary vertical l inks are equipped with cams
respect to the top of the running rails. This adju
screws shown in Figure 8. Once the height is prop
plates) are used to ensure the cam is secured and
teeth in the |l ocking mechanism teeth is sufficient

LOCK PLATE

g 3%
ADJUSTMENT
CAM HEX

Figure 8 - LIM Primary Vertical Connection

Per TTC’s | atest procedure [4], depicted in Figure

running rails must be within 12.5 mm and 13.5 mm
mai ntenance interventions at the carhouse to set
reaction rail height tolerance (-1/+5 mm with res;jq
range is between 7.5 mm and 14.5 mm

© Hatch
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SRT LIM / Reaction Rail (RR) to Top of Running Rail (TOR)
-Height Specification
AIR GAP LIM to TOR
Ideal - 12MM LM Acceptable Range -
Actual 7.5 - 14.5mm 12.5-13.5mm above TOR
RUNNING RAIL R ;'i?c‘;ff.ﬁe Range -
3 1mm below TOR
Smm above TOR
Figure 9 - TTC’s LIM Height Specificati
TTC measures the LIM height of all vehicles at McC
their safety and standard inspections [ 5] [ 6] [ 7]
number 127E-610-005 [ 9] — depicted in Figure 10.
inspections is found to be outside of the acceptab
it is adjusted to bring it to compliance. Wi th the
on the top of the running rails and projects the p
across the entire span of the track. The feeler g
gauge and the bottom of the LIM core to measure t
feeler gauge contains graduations spaced every 1
measuring half-millimetre di mensions, as required
and 13.5 mm). Hatch recommends TTC modi fying the d
millimetre graduations, as a minimum, to i mprove a
feeler gauge accuracy and possible measur ement re
contributed to the accident on July 24, 2023. Sinc
bet ween the LIM and the top of the running rails t
reading errors on the horizontal scale would only
a 5 mm reading error on the horizontal scale would
Such small errors are considered negligible when c

with the vehicles on July 24, 2023.

H372242-0000-241-230-000"
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Rotated 180°

Figure 10 - LIM Height Measurement Gaug

Figure 11 - LIM Height Measurement Feel er

Per TTC’ s inspection procedures [ 6] [ 7] and OEM’ s

measurements were taken on each LI M, l ongi tudinalll
Figure 12 depicts an example of a measurement bein
include images of all LIM height measurements take

results are provided.

=i |

- - "rwnd{"f_——ax‘:
i 9l Gauge 127E-610-005
1

Figure 12 - LIM Height Measurement Being

© Hatch
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Condition of the LIM Iinks and their connections t
these inspections. The vehicles’ OEM required the
necessary, every 15,000 km of service [8]. Accordi
car is approximately 10,000 km per mont h. Hence, t
days) complies with the OEM recommendati on.

Since the LIM is mounted on suspended components
primary suspension resilient sleeves and pads), re
wheel sets may occur, as a result of different | oac
(e.g., passengers’ weight, vibrational | oads, <carb
stiffness of these suspension component s, t hese di
(see Appendi x A: Pri mary Suspension Deflection Du
believes t he OEM has considered any possible
passenger/ operation | oads when defining the origin
The LIM also includes non-metallic frangible scrap
any debris on the reaction rail. There are also sk
Figure 13). They are made from fiberglass materi al
LI'M. The skids are intended to protect the LIM s ¢
should a sliding contact with the reaction rail oc

LAMINATED CORE ASSEMBLY STRUCTURE COOLING SYSTEM POWER FEED CABLES
\ WITH MOUNTING PROVISIONS WITH COVERS CONNECTORS
/ |

SCRAPER BLADES
(RED)

TEMPERATURE SENSORS

\ X WINDINGS
- sLots
Figure 13 - LIM Scrapper Blades and Ski

Additionally, the #1-end truck of each SRT car is
while the #2-end truck is equipped with ATC antenn
safety fender is positioned at a height of 50 mm
bottom of the ATC antennas sits at 40 mm above t
components are positioned higher than the LI M.

© Hatch
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SRT Car

SAFETY FENDER -, J L A
ATC ANTENNAS

ANTENNAS ON REAR
TRUCKS ONLY
(OUTBOARD)

& FRONT VIEW
(OUTBOARD)

Figure 14 - SRT Truck Safety Fender and AT

3. Accident Description

The accident occurred at chainage 135+10 of the s
Station and Lawrence East Station, approximately 6

The SRT 4-car train designated as “63 Run” was tr:
no superelevation, when the | ast car of the train
consist, followed by cars 30009, 3000 and 3001, as

< Direction of travel at the moment of accident

CAR 3001

CAR 3000

CAR 3008 CAR 3009

Figure 15 - "63 Run" Train Configurati

H372242-0000-241-230-000"
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Conditions were dry at the time (no precipitation)
southeast wind blowing at a speed of approxi matel
speed of 39.5 kph, carrying a total of 44 passenge

Surveillance footage from ElIl esmere Station shows
when the |l ast trailing car of the consi st (car 3
obstruction, lift off the tracks in a pitching mot
the front end) and halt to a complete stop. The fi
3001 and continued traveling southbound. I n the fo
be seen coming off the running rails. Shortly af't
abnormal ity (due to the separation of car 3001) an:«
about 50 metres south of car 3001 (see images on
wi th Car 3001 after t he accident, t he onboard C
abnormalities/faults with any of the cars’ major o

ELLESMERE
STATION

OTHER CARS
(NOT DERAILED)

CAR 3001
1 (DERAILED)

CAR 3000 (NOT

‘ DERAILED) A
; . CAR 3008 (NOT E "

DERAILED)

Figure 16 - Accident scene

City of Toronto emergency crews and TTC staff att

the hospital for treatment of minor injuries.
After the accident, TTC s maintenance personnel re
it to McCowan Carhouse. Hence, when Hatch was enga

© Hatch
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on July 25, 2023, Hatch’s experts could not inspec
only cars 3008, 3009 and 3009 (not derailed cars)
Figure 17 shows the | ocations of relevant trains o
fashion, at the moment the accident occurred. Spec
was the last train to pass the section of track wh
at approximately 6:37 PM. “61 Run” train was compo
shown in Figure 18, and was also part of Hatch’ s i
abnormal i ties existed prior to the “63 Run” train

SOUTHBOUND |
TRACK e/
63 RUN

DERAILED TRAIN
(CARS 3008, 3009, 3000 AND 3001)

T NORTHBOUND

TRACK

Trains change to the
northbound track at ~—
Kennedy St.

61 RUN !

LAST TRAIN TO PASS THE -
SITE BEFORE THE ACCIDENT
(CARS 3026, 3027, 3006 AND 3007)

Figure 17 - Positions of Relevant Trains on the

< Direction of travel at the moment of accident

CAR 3007

CAR 3026 CAR 3027 CAR 3006

Figure 18 - "61 Run" Train Configurat.i

4 . l nspection of Accident Site
Hatch’s rail vehicle expert performed an initial i
on July 25, 2023, a day after the accident. A subs
infrastructure expert followed on July 26 and 27,
H372242-0000-241-230-000"
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Since TTC has contracted a separate infrastructure
the track/ wayside perspective, Hatch’s inspection
are not intended to serve as a thorough investigat
the intent of the site inspection was to obtain ev
of events that Il ed to the accident, and determinin

4 . 1 Site I nspection Observations

Bel ow are Hatch’s findings upon assessment of the

1. The running rails were in reasonably good cond
neither on the gauge corner nor the top.

2. The train accident site is in an area of direc¢
concrete bearing pad on top of a concrete invert.
| ocation.

3. The running rail track fasteners at the derailn
Compression clips fasten the running to the tie p
clips are mechanically fastened to the tie plate:
the concrete invert by two anchor bolts per tie
rubber pad. Only superficial damaged was observe
der ai |l ment of the SRT train consist. Figure 19 |
fastener assembly at the derail ment site.

Figure 19 - Typical Track Fastener Assembl )

4 . Visually, the track geometry appeared in good c
car 3001 was displaced to the track wayside was a
with TTC’s track maintenance standards (maxi mum a
mm). TTC and its track consultant have verbally c
at the location of the accident and found to be
measur ement records for track gauge and superel
(alignment and track warp results not availabl e

H372242-0000-241-230-000"
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steering and equalization, would not appear to ha
conditions.

5 Superficial mar kings were found on the top/ gau¢
|l ocation where accident occurred. Some of these m
mm, which corresponds to the vehicle’s truck whee
site inspection occurred after car 3001 was alres
the recovery crews on site faced difficulties whe
due to the extensive damage of the truck-to-carb
had occurred a few ti mes, whi ch may have caused
surveillance footage of the accident shows the tr
from the rails as a result of the primary <collis
not indications of a conventional “derail ment” , I

Figure 20 - Rail Markings

6 Hatch did not find any evidence of convention
interaction that typically |l ead to derail ments:
hunting, no rai.l roll over, no track panel shift,
Therefore, the primary event was a <collision wi
subsequently Il ed to the truck being I|ifted fror
(secondary event). I n other words, the accident
a collision. This observation aligns with the
surveillance footage, which shows the moment t h
gui deway obstruction.

7 The 600V contact rail assembly consists of two
contact rail support, non-conductive contact rai
board that spans adjacent supports. The 600V cont
condition at the train accident site with only
protective cover board. Figure 21 below shows t|
derail ment | ocation.

H372242-0000-241-230-000"
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Figure 21 - 600V Contact Rail Assembly at
8 . Significant damage was observed to the reaction

The reaction rail assembly consists of three pri.

rail, and a |linear induction | oop. The reaction r

of anchor bl ots. The following items detail t he

the site visits.

a) Figure 22 depicts the SRT southbound track, a
Station, |l ooking south as it was observed durin
to the reaction rail section i mmediately befor
represents the reaction rail at t he accident I
damaged section of reaction rail i mmedi ately
appears to have been struck by the incident tra
section from its anchored | ocation pushing it u

Figure 22 - Reaction Rail at the Acci de
H372242-0000-241-230-000"
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b) Reaction rail Section B anchor bolt fastener
23 - numbered #0 through #9.
Figure 23 - Reaction Rail Section B Anc
c) Anchor bolts #1, #3, #6, #8, and #9 were foun
the derail ment. Anchor bolts #6, #8 and #9 wer
train travel and the top portion of the anchor
bolts #1 and #3 were missing the top portion of
the shear face.
H372242-0000-241-230-000"
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d) Anchor bolts #0, #2, #4, #5, and #7 were obse
holes and remained fastened to the reaction r ai

rail Section C.

e) Reaction rail anchor bolts #0 through #9 we
fasteners. Anchor bolts #1 and #3 appeared to I
#8, and #9 appeared to be carbon steel bol ts.

f) Anchor bolts #0, #2, #4, #5, and #7 were obs
presumed to be stildl fastened to the underside
Vi ew. As these anchor bolts were not visible
composition could not be ascertained.

g) Blue circles in Figure 23 identify anchor bol
and abandoned prior to the incident.

h) The flat failure face of the | ower portion of
polished, and the edge of the failure face was
upper portion of the bolt, as shown in Figure
#3 were observed to be still fastened to the un

Figure 24 - Anchor Bolts #1 and #3
i) Reaction rail Section B was observed to hav
derail ment. Reaction rail Section B was obser v
The top cap of reaction rail Section B was di
i mmedi ate area as it was observed to be polishe
the polished top cap of reaction rail Section E

© Hatch
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Figure 25 - Reaction Rail Section B
i) The aluminum top cap of reaction rail Sectio
trailing edge of the T-bolt channel on both ed
circles in Figure 26. Close up of damaged T-bol
rail Section A is shown in Figure 27. Correspon
reaction rail Section B is depicted in Figure 2

Figure 26 - Aluminum Top Cap of Reaction R

© Hatch
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Figure 27 - Damaged Aluminum Top Cap of React

Figure 28 - Reaction Rail Top Cap of Reacti

H372242-0000-241-230-000"
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k) Bent anchor bolt #8 with corresponding top se
in Figure 29. Evidence of ductile overload was
The top portion of anchor bolt #8 with rounded

Figure 29 - Anchor Bolt #8
5. l nspection of the “63 Run” Train (
As part of the investigation process, Hatch has in
involved in the accident (“63 Run”). After the ini
car 3001, and considering the evidence found at th
inspections focused primarily on the LI Ms, to de
components may have been i mproperly adjusted, | eac
reaction rail Thorough inspections of the LIM co
perfor med.
For completeness, wheel set back-to-back inspection
al so performed. However, due to the |l ack of evi de
occurred, wheel / track interaction characteristics
findings for each truck are documented in the next
Figure 30 shows the |l ocation of each inspected tru
Direction of travel at the moment of accident
< |
CAR 3008 CAR 3009 CAR 3000 CAR 3001
#1 END #2 END #2 END #1 END #1 END #2 END #2 END #1 END
e ——y =t === = ‘
(TIT THOHIHT THOWIHL DI I
LEAD TRUCK: TRAIL TRUCK: LEAD TRUCK: TRAIL TRUCK: LEAD TRUCK: TRAIL TRUCK: LEAD TRUCK: TRAIL TRUCK:
SIN 034 SIN 033 S/N 048 S/N 028 SIN 005 SIN 019 SIN 027 SIN 020
Figure 30 - Location of Trucks on “63 Ru
H372242-0000-241-230-000"
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5.1 Car 3008
5. 1. 1 Leading Truck (Truck Serial Number 034)
Location of truck S/ N 034 in the consist during th
< Direction of travel at the moment of accident
CAR 3008
#1 END
= = T= e L I e e e = S = = ==n| | e—T Sy T R
. L [« : L , " ] ; s
(LD DU THDWIHT THLRIT L THD)
TRUCK S/N 034
Figure 31 - Location of Truck S/ N 034
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to
The LIM height with respect to the top of the run
127E-610-005 [9], depicted in Figure 10, and verif
32. The measurement results for truck S/ N 034 were
shown in Figure 32.
HEIGHT FROM
MEASURING DIAGRAM LOCATION
TOR (mm)
Direction of travel at the moment of accident
< | i 13
1 = 1
SAFETY v LIM MOTOR
FENDER 12 @] 2 125
O
@) O] |
— | 3 13.25
I e | |
Notes:
1) Image shows view from the top.
2) Blue marks indicate locations where the measurements were taken.
3) Measurements in red : smaller than minimum value required (12.5 mm). 4 13
4) Measurements in green: within tolerance range (12.5~13.5 mm).
5) Measurements in : greater than maximum value required (13.5 mm).
Figure 32 - LIM Height Measurement Results f
H372242-0000-241-230-000"
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The vertical links attaching the LIM to the vyoke
physically inspected and found to be properly secu

Figure 33 - Vertical Connection Links on T

Uni form scratch marks were found along the entire
mar ks appeared to be aged due to their discolorati.i
be a common finding for all inspected trucks/ LI Ms
been frequently rubbing against the reaction rai
system.

SCRATCH MARKS

Figure 34 - Scratch Marks on Bottom of t

© Hatch
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No major damages were found on the safety fender,

Figure 35 - Safety Fender on Truck S/ N

A slight wearing of the scraper blade tip was al so

WORN A ¥
SCRAPER
. =

Figure 36 - Worn Scraper Bl ade
To rul e out any abnormalities/ non-conformities a
wheel set back-to-back di mensions were checked with
37 [10]. Both wheelsets on the truck were found t

back di mensions between 54.35” and 54.47").
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Figure 37 - Wheelset Back-to-Back Checl
For completeness, wheel di ameters were also measul
wheel diameter (> 440 mm). Results are shown in Fi
WHEEL
MEASURING DIAGRAM LOCATION | DIAMETER
(mm)
Direction of travel at the moment of accident
< | R1 449
T 1 i 1
SAFETY :l
FENDER ™ 7 LIM MOTOR
R2 451
@)
— I L1 450
T T | I
Notes:
1) Image shows view from the top. L2 452
2) Nominal (new) wheel diameter: 467 mm
3) Minimum (worn) wheel diameter: 440 mm
Figure 38 - Wheel Di ameter Measurement Resul't
5. 1. 2 Trailing Truck (Truck Serial Number 033)
Location of truck S/ N 033 in the consist during th
H372242-0000-241-230-000"
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< Direction of travel at the moment of accident

CAR 3008
#2 END
TR I T T |
/
TRUCK S/N 033
Figure 39 - Location of Truck S/ N 033
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to

The LI'M height with respect to the top of the run
127E-610-005 [ 9], depicted in Figure 10, and verif
40. Some of the measurement results were found to
al |l measurements outside of the tolerance were gi
increasing the air gap with the reaction rail

HEIGHT FROM
MEASURING DIAGRAM LOCATION
TOR (mm)
Direction of travel at the moment of accident
< | 1 13125

Jlﬁ i N G

A

)

 —
1@ @] \ 2 14
@) ANT‘glcNAS
19 ol /
—

D 3 14

LIM MOTOR

l
T tHs [ S
Notes:

1) Image shows view from the top.
2) Blue marks indicate locations where the measurements were taken.

3) Measurements in red : smaller than minimum value required (12.5 mm). 4 14
4) Measurements in green: within tolerance range (12.5~13.5 mm).
5) Measurements in : greater than maximum value required (13.5 mm).
Figure 40 - LIM Height Measurement Results f
The vertical links attaching the LIM to the vyoke
physically inspected and found to be properly secu

H372242-0000-241-230-000"
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Figure 41 - Vertical Connection Links on T

Uni form scratch marks were found along the entire
42, suggesting rubbing against the reaction rail
system. These marks appeared to be aged due to the

Figure 42 - Scratch Marks on Bottom of t

No maj or damages were found on the ATC antennas, a

H372242-0000-241-230-000"
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Figure 43 - ATC Antennas on Truck S/ N 0

The back-to-back di mensi ons on both wheelsets wer

illustrated in Figure 37 [10] and found to be comp
For completeness, wheel di ameters were also measul
wheel diameter (> 440 mm). Results are shown in Fi

Figure 44 - Wheel Di ameter Measurement Resul't

© Hatch
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5. 2 Car 3009
5.2. 1 Leading Truck (Truck Serial Number 048)
Location of truck S/ N 048 in the consist during th
Figure 45 - Location of Truck S/ N 048
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to
Significant damage was found on the ATC antennas
Figure 46, believed to be the result of a collisio
Figure 46 - ATC Antennas Damage on Truck
H372242-0000-241-230-000"
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The highest damage mark was observed approxi mately
and was on the left side antenna, corresponding to
on the traveling direction at the time of the col
apart (14 inches), as shown in Figure 47. Since t
believed that the obstruction hitting the truck h
corresponds to the width of the reaction rail (13.

Figure 47 - ATC Antennas Damage Dimensions o

The aluminum structure where the ATC antennas are

bridge, was also significantly damaged. I't was fou
as shown in Figure 48.
Figure 48 - ATC Antennas Mounting Structure Da

H372242-0000-241-230-000"
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The LI'M scraper blades brackets were also defor me
scratch marks were also found on the skid at the b

Figure 49 - Scraper Blades and Skid Damage «

The LIM height with respect to the top of the run

127E-610-005 [9], depicted in Figure 10, and verif
50. One the measurements was found to be outside o
the | ower specification | imit). The measurement di
considerable damage to the ATC antennas and its m
brackets, and how high the guideway obstruction co
the 0.5 mm LIM height tolerance violation is not b

accident .
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Figure 50 - LIM Height Measurement Results f

The vertical links attaching the LIM to the vyoke
physically inspected and found to be properly secu
Figure 51 - Vertical Connection Links on T

Uni form scratch marks were found along the entire

52, suggesting rubbing against the reaction rail
system. These marks appeared to be aged due to the

© Hatch
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Figure 52 - Scratch Marks on Bottom of t

The back-to-back di mensi ons on both wheel sets wer

illustrated in Figure 37 [10] and found to be comp
For completeness, wheel di ameters were also measul
wheel diameter (> 440 mm). Results are shown in Fi

Figure 53 - Wheel Di ameter Measurement Resul't
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5. 2. 2 Trailing Truck (Truck Serial Number 028)
Location of truck S/ N 028 in the consist during th
Figure 54 Location of Truck S/ N 028

The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to
The LIM height with respect to the top of the run
127E-610-005 [ 9], depicted in Figure 10, and verif
55. One of the measurements was found to be outsi
greater than the maximum all owed, hence increasing
Figure 55 - LIM Height Measurement Results f
H372242-0000-241-230-000"
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the LIM to the yoke

The vertical l'inks attaching
be properly secu

physically inspected and found to

Figure 56 - Vertical Connection Links on T

Uni form scratch marks were found along the entire
57, suggesting rubbing against the reaction rail
to be aged due to the

system. These marks appeared

Bottom of t

Figure 57 - Scratch Marks on
H372242-0000-241-230-000"
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No major damages were found on the safety fender,

Figure 58 - Safety Fender on Truck S/ N

A |l ack of contact damage on this truck compared t
suggests the obstruction somehow cleared moment ari

The back-to-back di mensi ons on bot h wheel set s wer

illustrated in Figure 37 [10] and found to be comp
For completeness, wheel diameters were also measul
wheel diameter (> 440 mm). Results are shown in Fi

Figure 59 - Wheel Diameter Measurement Resul't
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5.3 Car 3000

5. 3.1 Leading Truck (Truck Serial Number 005)
Location of truck S/ N 005 in the consist during th

Figure 60 - Location of Truck S/ N 005
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to

The LIM height with respect to the top of the run
127E-610-005 [ 9], depicted in Figure 10, and verif

61. All measurement results were found to be outsi
al |l greater than the maximum all owed, hence incr.
Measurement results are shown in Figure 61.

Figure 61 - LIM Height Measurement Results f
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the LIM to the yoke

The vertical l'inks attaching
be properly secu

physically inspected and found to

Figure 62 - Vertical Connection Links on T

scratch marks were found along the entire

rubbing against the reaction rail
be aged due to the

Uni form

63, suggesting

system. These marks appeared to

Bottom of t

Figure 63 - Scratch Marks on
H372242-0000-241-230-000"
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No major damages were found on the safety fender

Figure 64 - Safety Fender on Truck S/ N

A lack of contact damage on this truck compared t
truck of the previous car (3009) suggests the obst
3000 passed chainage 135+10.

The back-to-back di mensi ons on bot h wheel set s wer
illustrated in Figure 37 [10] and found to be comp

For completeness, wheel di ameters were also measul
wheel di ameter (> 440 mm). Results are shown in Fi
Figure 65 - Wheel Di ameter Measurement Resul't
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5. 3. 2 Trailing Truck (Truck Serial Number 019)
Location of truck S/ N 019 in the consist during th
Figure 66 - Location of Truck S/ N 019
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to
The LI'M height with respect to the top of the run
127E-610-005 [9], depicted in Figure 10, and verif
67. Some of the measurement results were found to
al |l measurements outside of the tolerance were gri
increasing the air gap with the reaction rail
Figure 67 - LIM Height Measurement Results f
H372242-0000-241-230-000"
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the LIM to the yoke

The vertical l'inks attaching
be properly secu

physically inspected and found to

Figure 68 - Vertical Connection Links on T
along the entire

the reaction rail
due to the

Uni form scratch marks were found
69, suggesting rubbing against
system. These marks appeared to be aged

on Bottom of t

Figure 69 - Scratch Marks
H372242-0000-241-230-000"
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No major damages were found on the ATC antennas, a
Figure 70 - ATC Antennas on Truck S/ N 0
A lack of contact damage on this truck compared t

truck of the previous car (3009) suggests the obst
3000 passed chainage 135+10.

The back-to-back di mensi ons on bot h wheel set s wer
illustrated in Figure 37 [10] and found to be comp

For completeness, wheel di ameters were also measul
wheel di ameter (> 440 mm). Results are shown in Fi
Figure 71 - Wheel Diameter Measurement Resul't
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5. 4 Car 3001

5.4. 1 Leading Truck (Truck Serial Number 027)
Location of truck S/ N 027 in the consist during th
a result of the accident, Car 3001 was displaced o
Figure 72 - Location of Truck S/ N 027
After the accident, Car 3001 was taken to McCowan
still attached (Figure 73). The trailing truck (S/
taken to Greenwood Carhouse. A preliminary inspect
ATC antennas, similar to Truck S/ N 048 (Car 3009),
Figure 73 - Car 3001 at McCowan Carhous
H372242-0000-241-230-000"
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Figure 74 - Preliminary Damage Assessment ol

On the days following the accident, TTC staff at N

thorough inspection of its leading truck (S/ N 02
Carhouse on August 3, 2023. The truck was placed o
access.

Significant damage was confirmed on the ATC antenn
Figure 765, believed to be the result of a collisio

Figure 75 - ATC Antennas Damage on Truck
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The highest damage mark was observed approxi mately
The damage was very similar to the one found on
pronounced difference between the damage on these
3001) the right-side (facing direction of travel)
whereas the |l eft-side (facing direction of travel
Truck S/ N 048 (Car 3009). See Figure 76.

Figure 76 - ATC Antennas Damage: Truck S/ N 04

The alumi num structure wher e t he ATC antennas a |
significantly damaged. It was found to be defor med
77. Once again, the damage was very similar to the
78) . This similarity suggests both trucks have becé
clearance envel ope.
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Figure 77 - ATC Antennas Mounting Structure Da

Figure 78 - ATC Antenna Bridge Damage: Truck S
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The junction box just above the ATC antennas was
suggesting it was crushed from the top (Figure 729)
suggest an i mpact with the vehicle’s coupler

mount |
obstruction and pitched forward.

Figure 79 - Crushed ATC Junction Box on Tr

Fractures were found on the LIM scraper

bl ades, al

shown in Figure 80.
Figure 80 - Scraper Blades and Skid Damage ¢
I n addition to the usual scratch marks commonly ob:
were also found, suggesting a more substanti al scr
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Figure 81 - LIM Bottom Damage on Truck S|

The LI'M height with respect to the top of the run
127E-610-005 [ 9], depicted in Figure 10, and verif
8 2. One of the measurements was found to be outsi
than the | ower specification | imit). The measur e me
the considerable damage to the ATC antennas and
gui deway obstruction collided with the truck (app
tolerance violation is not believed to have been a

© Hatch
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Toronto Transi't Commi ssi on

Figure 82 - LIM Height Measurement Results f

The vertical links attaching the LIM to the vyoke
physically inspected and found to be properly secu
Figure 83 - Vertical Connection Links on T

The back-to-back di mensi ons on both wheel sets wer

illustrated in Figure 37 [10] and found to be comp
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For completeness, wheel di ameters were also measul
wheel diameter (> 440 mm). Results are shown in Fi
Figure 84 - Wheel Di ameter Measurement Resul't

5. 4. 2 Trailing Truck (Truck Serial Number 020)
Location of truck S/ N 020 in the consist during th
a result of the accident, Car 3001 was displaced o

completely detached from the carbody.

Figure 85 - Location of Truck S/ N 020
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The truck inspection occurred at Greenwood Car hous
using inspection Iifts to allow unobstructed acces

Extensive crushing damage was found on the front

confirming a front collision with a guideway obstr

Figure 86 - LIM Damage on Truck S/ N 02
As a result of the collision, the carbody bol ster
fractured, completely separating the truck from th
traction rods did not break, although they were pe
attached to the truck along with the carbody bol st
truck-to-carbody connections (e.g., l'ifting chain

ruptured.
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Figure 87 - Truck S/ N 020 with Carbody Bo

Figure 88 - Fractured Carbody Bolster B
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Figure 89 - Fractured Carbody Bolster Beam and
One of the LIM Il ateral | ink attachments to the jou
as shown in Figure 90. The LIM thrust |link connect

Figure 90 - Fractured Journal Box (LIM Later
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Figure 91 - Damaged LIM Thrust Link Conne

|l so observed on the bott ol

Substanti al damage was a
secondary (subsequent to the front collision). Son
LI'M landing on the rails after being I|ifted during
damaged when i mproper rigging was wused to | ift the

93) .

Figure 92 - LIM bottom damage
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Figure 93 - LIM Bottom Damage Caused by | mp
The trailing axle was found to be significantly be
Figure 94 - Bent Trailing Axle

The safety fender on Truck S/ N 020 was also signi

believed to be secondary (after the front col Ii si
Station shows the trailing end of the car being |Ii
on its trailing truck (S/N 020). It is believed
mounting structure during the | anding, causing the
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Figure 95 - Damaged Safety Fender

LI'M height measurements with respect to the top o

taken due to the extensive damage. Neverthel ess, F
to be not relevant, given the clear evidence indi
high guideway obstruction as shown in Figure 86 (

addition, the height of the damage found at the fr
LI'M air gap.

Despite the |l arge collision impact | oad, the verti
and their connections were undamaged and found to
96 . Since these connections are designed not to b
resisted by the | ateral and thrust Iinks), they re

Figure 96 - Vertical Connection Links on T
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Due to the extensive damage (mainly the trailing
di mensions <could not be reasonably checked. Again
collision with the LIM occurred, not a conventiona

rel evant.

For completeness, wheel di ameters were also measul
wheel diameter (> 440 mm). Results are shown in Fi
Figure 97 - Wheel Di ameter Measurement Resul't

6. l nspection of “61 Run” Train (Ahea
To assist determining whether any abnormalities ex
the last train to pass the section of track where
inspected by Hatch (“61 Run” train). Given the cl ¢
trucks and a guideway obstruction, the inspectio
connections.

Figure 98 shows the | ocation of each inspected tru
H372242-0000-241-230-000"

Page 65
© Hatch 2023 Al rights reserved, including all rights relating to the use of this document



HATCH

Toronto Transit Commission - Scarborough Rapid Transi't
2023-09-28

Figure 98 - Location of Trucks on “61 Ru

Car 3026

1 Leading Truck (Truck Serial Number 021)
Location of truck S/ N 021 in the consist during th

Figure 99 - Location of Truck S/ N 021
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to

The LI'M height with respect to the top of the run
127E-610-005 [9], depicted in Figure 10, and verif

100. One of the measurements was found to be out si
than the | ower specification | imit). The measur e me
how high the guideway obstruction collided with s

(approxi mately 70 mm), the 0.5 mm LIM height toler
a contributing factor to the accident.
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Figure 100 - LIM Height Measurement Results

The vertical |l inks attaching the LIM to the yoke
physically inspected and found to be properly secu
Figure 101 - Vertical Connection Links on

Uni form scratch marks were found along the entire
102, suggesting rubbing against the reaction rail
system. These marks appeared to be aged due to the

© Hatch
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Figure 102 - Scratch Marks on Bottom of

No major damages were found on the safety fender,

Figure 103 - Safety Fender on Truck S/ N

Mi nor wearing/ damage was found on the scraper bl ad

© Hatch

is not believed to have been caused by the recent
Figure 104 - Scraper Bl ades
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6. 1. 2 Trailing Truck (Truck Serial Number 049)
Location of truck S/ N 049 in the consist during th
Figure 105 - Location of Truck S/ N 049
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to
The LI'M height with respect to the top of the run
127E-610-005 [9], depicted in Figure 10, and verif
106. One of the measurements was found to be outsi
than the | ower specification | imit). The measur e me
how high the guideway obstruction collided with s
(approxi mately 70 mm), the 0.25 mm LI M height tole
a contributing factor to the accident.
Figure 106 - LIM Height Measurement Results
H372242-0000-241-230-000"
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The vertical links attaching the LIM to the vyoke
physically inspected and found to be properly secu
Figure 107 - Vertical Connection Links on

Uni form scratch marks were found along the entire
108, suggesting rubbing against the reaction rail
system. These marks appeared to be aged due to the

Figure 108 - Scratch Marks on Bottom of

© Hatch

H372242-0000-241-230-000"
Page 70

2023 Al rights reserved, including all rights relating to the use of this document



HATCH

Toronto Transit Commission - Scarborough Rapid Transi't
2023-09-28
on the ATC antennas, a

No maj or damages were found

Figure 109 - ATC Antennas on Truck S/ N

2 Car 3027

2.1 Leading Truck (Truck Serial Number 023)

Location of truck S/ N 023 in the consist during th

Figure 110 - Location of Truck S/ N 023

The LIM height with respect to the top of the run
127E-610-005 [ 9], depicted in Figure 10, and verif
1711. Al results were found to be within the accep
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Figure 111 - LI M Height Measurement Results
The vertical |l inks attaching the LIM to the yoke
physically inspected and found to be properly secu
Figure 112 - Vertical Connection Links on

Uni form scratch marks were also found along the e
113, suggesting rubbing against the reaction rail
system. These marks appeared to be aged due to the
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Figure 113 - Scratch Marks on Bottom of
No maj or damages were found on the ATC antennas, a
Figure 114 - ATC Antennas on Truck S/ N

6. 2. 2 Trailing Truck (Truck Serial Number 009)

Location of truck S/ N 009 in the consist during th
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Figure 115 - Location of Truck S/ N 0009
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to

The LI'M height with respect to the top of the run
127E-610-005 [ 9], depicted in Figure 10, and verif
116. Al | results were found to be within the accep

Figure 116 - LIM Height Measurement Results
The vertical links attaching the LIM to the vyoke
physically inspected and found to be properly secu
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Figure 117 - Vertical Connection Links on

Uni form scratch marks were found along the entire
118, suggesting rubbing against the reaction rail
system. These marks appeared to be aged due to the

Figure 118 - Scratch Marks on Bottom of

No major damages were found on the safety fender
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Figure 119 - Safety Fender on Truck S/ N

6.3 Car 3006

6. 3. 1 Leading Truck (Truck Serial Number 001)
Location of truck S/ N 001 in the consist during th

Figure 120 - Location of Truck S/ N 001
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to

Significant damage was found on the safety fender
121, believed to be the result of a collision with
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Figure 121 - Safety Fender Damage on Truc

The fractured surfaces of the wooden fender appea
fracture), with a non-aged appearance when compare

Figure 122 - Broken Wooden Safety Fender on
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The bottom of the safety fender sits at approxi mat
The height of the damage was approximately 30 mm f
tot al height of the damage of approximately 80 mm
121) .

Car 3006 is used by TTC for de-icing purposes in t
not have a LI M.

6. 3. 2 Trailing Truck (Truck Serial Number 314)
Location of truck S/ N 314 in the consist during th

Figure 123 - Location of Truck S/ N 314
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to

The LIM height with respect to the top of the run
127E-610-005 [ 9], depicted in Figure 10, and verif
124. One of the measurements was found to be outsi
greater than the maximum all owed, hence increasing
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Figure 124 - LIM Height Measurement Results
The vertical links attaching the LIM to the vyoke
physically inspected and found to be properly secu
Figure 125 - Vertical Connection Links on

Uni form scratch marks were found along the entire
126, suggesting rubbing against the reaction rail
system. These marks appeared to be aged due to the
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Figure 126 - Scratch Marks on Bottom of
No maj or damages were found on the ATC antennas, a
Figure 127 - ATC Antennas on Truck S/ N
6. 4 Car 3007
6. 4. 1 Leading Truck (Truck Serial Number 043)

Location of truck S/ N 043 in the consist during th
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Figure 128 - Location of Truck S/ N 043
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to

The LI'M height with respect to the top of the run
127E-610-005 [ 9], depicted in Figure 10, and verif

129. Some of the measurements were found to be out
the | ower specification |Iimit). Given how high the
trucks of the investigated cars (approximately 70
are not believed to have been contributing factors

Figure 129 - LIM Height Measurement Results

© Hatch
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The vertical links attaching the LIM to the vyoke
physically inspected and found to be properly secu
Figure 130 - Vertical Connection Links on

Uni form scratch marks were found along the entire
131, suggesting rubbing against the reaction rail
system. These marks appeared to be aged due to the

Figure 131 - Scratch Marks on Bottom of

© Hatch
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No maj or damages were found on the ATC antennas, a
Figure 132 - ATC Antennas on Truck S/ N
6. 4. 2 Trailing Truck (Truck Serial Number 311)
Location of truck S/N 311 in the consist during th
Figure 133 - Location of Truck S/ N 311
The truck inspection occurred at McCowan Car house
the inspection pit to allow unobstructed access to
The LIM height with respect to the top of the run
127E-610-005 [ 9], depicted in Figure 10, and verif
134. Some of the measurements were found to be out
the | ower specification Iimit). Given how high the
trucks of the investigated cars (approximately 70
are not believed to have been contributing factors
H372242-0000-241-230-000"
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Figure 134 - LIM Height Measurement Results
The vertical links attaching the LIM to the vyoke
physically inspected and found to be properly secu
Figure 135 - Vertical Connection Links on

Uni form scratch marks were found along the entire
136, suggesting rubbing against the reaction rail
be aged due to their discoloration and dirt build-
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Figure 136 - Scratch Marks on Bottom of

No maj or damages were found on the safety fender,

Figure 137 - Safety Fender on Truck S/ N
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Mai ntenance Records and Fl eet wi de

Review of Maintenance Records
Hatch reviewed the records for the |l ast two inspec
performed for each car, to identify whether TTC is
verify the LIM height every 30 days. Table 2 shows
based on the records are as foll ows:

1. The records demonstrate that TTC routinely i/
inspection intervals comply with the requirement
as per TTC’s SRT Vehicle Preventive Maintenance

2. There were four instances where the same LI M
inspections. On three of those (cars 3010, 3016
the second |l ast inspection. As indicated on the
LI'M heights wer e measur ed and adjusted (when
machining in these cases (per TTC’s practice, LI
part of the same intervention as wheel machining
adjustments were stildl required a few days/ weeks
Due to the | ack of actual measurements (values)
determine why the | ast adjustments were needed.
adjusted on two consecutive inspections without
reasons for that second intervention are not cl
given the | ow occurrence rate of consecutive int
the mechani sms preventing | oosening of the verti
hei ght properly set are effective and the curren

3. Al t hough TTC’s |l atest LIM height specificatio
172.5 and 13.5 mm, as shown in Figure 9 [4], the
to record the measurements stild]l references the
This inconsistency may |l ead to errors iif the te
properly trained. I n addition, the inspection s
the technician to record key el ements associated
height value found during the inspection as wel/l
TTC is recommended to revise the Standard | nspe
di screpancy described above and allow the inspec

© Hatch
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Table 2 - LIM Height Measurement Record

Second Last I nslpection Las]nlsEg‘p,.esgqune
Car|[ # I ns{ n Adjustment of Comment s
Dat e "LIM Heilght ba?g' LIM Heild Mt efadnk L|me?
Typs yPp e
300/0 29- ay-23'§t5{ned°atr’zd9'- MNifn - 23 §anfselftey0t3d31No No
wor [ ro
Wheels were machiphed on 05-Ju
3ooft 29- ay-2J3'nSStpa?nCdtaerjE(']S-LJlun-#223 Slnfselfteth'd.31N0 No |LIM heights checkdd/adjusted
Adj ustp r requirefd. intervention
Wheels were machiphed on 09-Ju
300f 31-\Aay-23'§tsa{(’ned°atrﬂd2-JNu’|-23 |§%fpeetcyée 35 '™ #lho [LiM heights checkdd/adjusted
wor required. djust pd inter:
3003 31- ay-23|§1t5{ne arfdz- NP1 -23 éé‘?gteftadazm No
wor [ wor ¢
300 06-pun- 25" §Eadafuo- Yl Fa | §AFREY TN o
dju wor ¢
| ect b Nb n ect bd Nlo Wheel s were machiped on 23-Ju
3005 06-pPun-23 §tsé)ngar1?0—.]ul—23 éafsgty P %34 No |[LIM heights checkdd/adjusted «
wor required. wor equirefd. intervention
300[6 16- May- 23 St andatfao - Wulh -2 | dArePieC Paas e No
Adj ustep wor requiregd
3007 16- May- 23 SP’Fa ol - M- 23 | daloeP®C L Pdas e no
wor required. wor requirepd
soofs 08-Pun- 23l "SetlyPLz. S 23 |STRREGHA[ s 4| Fho
wor required. djustepd
R R nssp.ected., L # L nspect,gd Nlo
3009 08-fun 25& S#a;"feAtdijZStJeu 23 Sveoarnkdarred uialfled. No
Wheel s were machiped on 14-Ju
301fo 12-Jun-ZEn%tpaenCc}etlerdﬂ6-LJlu #23 'é‘ai\fpeetc;éej 35'M ¥2s |LiM heights checkdd/adj usted
djustpd djustep intern
Wheels were machiped on 13-Ju
301[1 12-Jun-25”%tpaen°c}§erjﬁ6-"fu #23 éé‘?é’teft‘ 34M°  No |LIM heights checkdd/adjusted
dj ustpd wor equireld. intervention
3012 04-Pun- 23l "SetlyPdly- NP1 23 |shhhREFaPdas N No
wor required. work requirefd.
This is the only ccurrence Ww
301fs 04-bun- 28" ATt Yoo -yl FFa |Stahagaf a5 | $Es pame HIM had fo bq ad)usted o
Adj ustpd djustpd consecutive inspe¢tions witho
wheels bein
I nnspected. No ns ctefd M #
3014 18—Vlay—23wgéraEe:f‘y2d2—Jun—23 é&a§§arA; 35 o
I nnspect egd. No ns ctefd M #
3015 18- ay-23w:)éraEeS(y2d2-Jun-23 é&aﬁfarA‘c? 35 Vo
Wheel s were machi ped on 22-Ju
3016 22- ay-2§”§§?§£§3265-LJ'M-#213 égéﬁge?é\iqua#;y $ds [LimM heights checkdd/ adjusted .
: ) intervention.
TTC informed this|car is not
301l 22 Zslrés?e(ited.Rgoord Y rovi dod b Tc(on hold), for regasons unrela
s May- work St dqui red. P y accident. Hence, he last ins
was actwually on Mgy 22, 2023.
n cct el L #1 Inspectgd. L} M Wheels were machi hed on 25-Ju
3018 19-Jun-25 %tga%c}sqr}éS-Ju - 23| Sajffedtyed (3#4 oUnknpwM heights checkdgd/ adjusted
J specifijed) intervention.
R R n pecied Ly # n ected Njo
3019 19-pun 25&§t#3n 323 Ll 23 \%gfé’tye S3acly  No
R R nsqp.ected. o L # L nspect,gd Nlo
3020 13-Pun 25& S#agTeAtdyJ_LSStJeu 23 Sonarnkdarred uirsed. No
302t 13- Pun-gal "SetlyPls- S 23 |STRRaGE[ 35| Pl
wor required. djustkpd
R R ns,pectef Ly # n ected Nlo
302 15-Pun-45 %td?rb(i:?ra%.g S M F2s évgfé)tye daalll No
3023 15-Pun-23l 88R8Gapdy- 23| SAPREYIPAsalle No
wor required. wor equirefd.
302}4 Record not providedReyrdTGot prov b e
n ctef.. Ll #,1 Ilnspected Njo
3025 25- May- 23 §§J?Eé‘yjzde-wn-23 S\t,vgpgaFé da2l0 N
Wheel s were machi ped on 19-Ju
ns.pectef. Ll # I.bnspectef. #IM 1 . .
3026 01—Jun—2% ASdajfuestty=0d4_Ju —223 Séaé‘éja/iod]us?’ el es iL,Iqi\Ae??Ights checkdgd/ adjusted
302[7 01-Jun-zs'”ssaffeectty’od4-JNu3|-23 %T%%%%‘r%d'e,%"w #No
woT re’'quired. djustpd
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Post-accident Fleetwide I nspections of
After the accident, TTC has conducted a fleetwide
top of the running rails. The measurement records
in Table 3 bel ow.

Table 3 - Fleetwide LIM Height Measur emen

For the most part, al | the LI'M heights are within
and 13.5 mm), although there were few instances wl
mi ni mum all owed height. The mini mum measured heigh
mi ni mum value) on car 3020. Neverthel ess, given h
with some of the trucks of the investigated cars (
tolerance violation is not believed to have been a
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8. Conclusi ons

Hatch has conducted a thorough investigation, fro

whet her the vehicles had any influence on the acci

of July 24, 2023, at the SRT southbound track, S

conclusions were achieved:

1. Hatch did not find any evidence suggesting th
associated with wheel/rail interaction typically
on the rails due to truck hunting, no rail rol | o\
mar ks on the rails). Therefore, a collision wit
primary event, which subsequently |l ed to the tru
to the wayside (secondary =event). I n other word
derail ment but rather a collision. This concl us
Ell esmere Stations’ surveillance footage, whi ch
with a guideway obstruction.

2. Hatch found evidence of collision with a guide:
cars (“63 Run” and “61 Run” trains), as shown F
collision on al/l four trucks were very similar, i
Since damage was also found on car 3006, the tra
“61 Run” train, ahead of train “63 Run”, passed

Figure 138 - Location of Damaged Truck:

3. Upon conclusion of all car inspections, Hat ch
vehicles had caused or contributed in any manne
evidence was found of improper LIM height to an
an interference with the reaction rail or to |
Al t hough a few of the LIM height measurements t
value, these violations are considered small com
with the vehicles.
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