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• 1 INTRODUCTION 

1.1 General 

• 

/ : 

• 

Despite the excellent s_afety record of t_he rapid tra_nsit industry 
there has been a continuing concern on the part of gove~ent a_nd 
the public regarding the hazards associat_ed with pa13senger move.­
ment between cars. For over six years the National Transporta­
tion Safety Board (NTSB) has been foremost in emphasizing the 
need for a •safe passageway• between cars (9,12). Then. in April 
1982, the NTSB pubTished a report specifically addressing the 
injt1_:r;ies and fatalities that occurred to passengers between the 
couplE!g c~_rfi! ~t the NY<iTA bE!tween 1977-1981 (1). The report also 
identified safety :j:eatlirE!s anci pol'icies at 11 other U.S. rapid 
transit syst_ems. 

l . 2 Pur·pose 

The Southern California, Rapid Transit Distric·t (SCRTD) is con­
cerned about the potential. haza,rds enco·unter·ed by a passenger 
moving between cars_~ As a result-, this study wa.s conduc·ted • to 
identify the procedures, policies, and safety-,related equipme"i:1t 
in use on other -rapid transit sys.terns that a-ffect. between-car 
passenge; movement. • Additionally this study includes 
:r;e_COll!lclle.ndatiQ11_s which _m!!-Y bE! adopted as end-door policy • 

~e purpose of tiils rt:!pq:rt; i!I tc;> present:- tjle :resu;Lt1:1 of our 
'fnvestigation and provide _;11~onl!llJ:iol) tP !)e qC>nE!ide~l:!d by the 
SCRTD when spec:1.fyfiig t_he design requirements to. procure! fra,11s:it 
vehicles. • • • • 

1.3 Acronyms 

BART Bay Area Rapid' Transit Di:strict 

CTA <::1,,j,cago Tran1i].t Authority 

GC~TJ\ Greate_r·Clevetand Regional Transit Authority . ' 

MARTA Metropolitail. !-~~~~~ Regiona_i Transit Autho~i~y 

MBTA Massachusetts Bay ~a_nsportat:i9n Authority 

NY_CTA New York C:i_t¥ Tra_n:si t J\_µ~C>:rity 

PATCO Port Authority Transit CorpQrat_i_on 

PATH Por-t Auth6rit}' Trans-Hudson Co11>oratlon 

sE:PTA Squt:hea_ste~ Pennsylvania Transportation Authority 
. . . . 

WMATA Washington ~t.ropo_l-i:!:;an Area Transit Authority 

MDCTA Metropolitan Dade County Transit Agency 
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MTA-MD Mass Transit Administration of Maryland 

• CTCUM Commission de Transport de la Ccilllllllinau·te Urbaine de 

Montreal (Montreal Urban Community Transit Collllllission) 

TTC Toronto Transit Commission 

.. 

• 

• 
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2 SUMMARY OF CONCLUSIONS & RECOMMENDATIONS 

2.1 Conclusions 

Based upon the ·findings of this study the following in concluded: 

2.1.1 Of the 12 United States and 2 Canadian transit systems 
contacted, on:!,y j~T- • permits passengers to pass freely betwee·n 
moving c_ars. 

2. 1. 2 rnterio'r ccinsist c·ar end doors are kept u11lockeq except at 
the MBTA and on .th~ .R-44/R46 c·ars a:t NYCTA. 

2 .1, 3 ~:x.c:e_pt:: to:r~ BART all transit system operating rules and 
policie_s _ fq~Q~g _ Pa_ssenger movement_ between moving cars in. ei the_r 
emerge_ncy o_~ 1:10:riiial situations. Signs are the primary means used 
to enforce t.l!,- rules "and pol-icies. 

. . ·,:;;; ::: 

2 .•. 1..4 All tli.f tii;J~r~ systell)S pe_mit Pl!_Sseng~_r J!!OVement:: between 
standing c_ar.-~ :fn ,it,li, -~ergency. HO'I\Teve:r, at NYC'l'~ a crew member 
must unlock the doo·r·s. --- - --;. ·:·-.-- . 

2 .. 1. 5 Except:: • fq-i ~T-, NYCTA; and_ ~TA, transit syst:ems' poi:ic:y 
fo_rb_j,ds inter.ear. movement cin .• iitjlnding cars except in an. einer.:. 

geJ:lcy' . . . -:-,:{tlj}trlk,~\:,: 
2 .1. 6 Besides BART.,· the MARTA t;ype enclosure design-wise 0is 
apparently • iiii?fe . e:f1.~g.t:J-i!! in preventing passengers from fall±:Iig 
be·tween cars. ··•However•, the _ configuration is not always 
compatible wf:tii,. c:i'li,'f:lt,Jlf.gi:,.meJ1,ts ~f proce~ures. 

• ·,. --.:~:::ri}z~·~- .. 

2 .. 1. 7 End door ;si~~~r;--,~~lic inf9~aticin brochures, p~ a_n_!lO~_n_c:e_-­
ment::s by traln_ .. op~~~prs !lil_d e_ffqr~s . on tl}e pa_r.t of transit 
e.J!!p;Lqyees have ·beenJsU:¢¢.es_sful iii mj.,j'if!iii~ing injuries a:nd f:at_a},'.f# 
ties by l·~mJt-~n,g: in~mei:it between ~ouplad cars_.· 

_ _ • . _ ::.tlt{;{-:i· • • • 
2. 1..8 W9- 9v~_r~~•l;;:,§!1!l1lt;-if.ia_ble, 
between end dO""or 'features and car - ----- _-- ·:3rr::).?r:;':.:~-7~---- • • . 
2 . 2 Recommertdati'ons 

direct relationship is apparent_. : 
dil!~i.gn. 

_ -___ : __ \iF:Ai!V:":c- _ 
2. 2. 1 Recommend that SCRTD fav:9:ratiiy 
forbids intercar movement eifcept 1-n 
trains. •• ,• 

consi_der a pol;icy· w.h_j,,¢!>, 
a:n emergency on st_opp~4: . 

2 . i~ 2 - ~ec_Ollllll~_~d. ~. -~ • J, 
emP.loyee trai_J\lng, an_d 
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2. 2. 3 Rec.ommend that SC.RTD con.sider a policy which maintains 
inner do.ors unlocked . 

2. 2. 4 Recommend that SCRTD . specify a,11 inter!=!ar configurat•ion 
similar to that use.d for Baltimore, r-Iiaini, and Wash:ington • 
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3 DISCUSSION 

• 3. l Methodology 

3.1.1 General 

• 

The work plan (8) identi-fied the following three tasks: 

"1. Assimilate existing end door studies from Miami and 
Balt-imore and others as available. 

2. Perfgpn enci doo~· study that 
compl~t_ion of p~io_~ stµdies to 

fills the gap from· the 
t_he present. 

3. Compile #1 and #2 into a final repor.t. n 

Task #l and #2 will be discussed -in more detail .in this se<':"tion. 

3_. l. 2 _ T_ask #l "' ~!!.fi!:i~_latE! ex:;~t111g e_nd door stud-ies from Miami 
and Baltimore an_d ot_lJE!~§l c1._s a_vai:lai:>le. 

Although -intercar: closurE!s have be_en the sfil>Jec:t o_f discuss_io_n 
and controversy for- many years, the studies and investigations 
per-formed -in this area are fimi.ted. The most comprehensive· 
e~f9r:t t:o date is. ~hE! Nat:-ional Transportation Safety Boat"ci ',s 
spE!c::;a;!. report 0.11 -a.c.<;:;!:de11t:s i11v"olv-ing ,passenger mov·ement. be.tween 
c:b\lpled Cil.,I:S iJl tl!E! NE!W ':{o_;~ City Tran11it: Authority. The report 
doe_s not _ at;.t;...E!!IIPt to ~~nt;j];!:y t;~e accidents, such as an accident 
rat;e per billi_ons o_f° pa1:1sE!IJ;gE!~ J!lj.les, o_r p~ssE!11ger r;isk per tr!l,:in 
mile. The report does,· however, present the intercar safety 
.features and ·operating policies in,;,_pia·ce at - f2 9, s. transit 
properties. • • 

The other material: r~v{~w!!:d inciuded_ t_he 1977 A?T.~ sil_~ll!Y ,q{ 
safety feati,µ-es arid p,9JJ;cles (lJ,J_ ,.. and ~eports ge)JE!r!itE!d- :!:_9,r 
intercar design feat:lires 9n ·t;he ~alti11J,Ore-Miami cars (2,3,4), _ :tolo 
analyses or repor,t:·s. ·wer,e fowi!i for other vehic:.:l.e_s or pro~rt_iE!S,: 
a-lthough each bf, the l4 ·igopert_ies coijtacted '(las requested .tQ 
ident-ify any known studi_es i'nvQlving :intercar safety fe'ature_s .aO:d 
reiat:ed policies/pol-icfy·changes. - · ,, • - • • • - •. :,,;,:_;., ·, 

• 
3. 1. 3 Task #2 - Perfo:riq an E!ncl ~oor' lil~udy t!ic1.t; f-il:ls 
from the completion of prior stud_ies to the_ p~esE!11t• • 
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The 1982 NTSB report, being the most recent and in many aspects 
the most extensive, was used as the baseline. Table 4, Policy on 
Passenger Movement on Rail Rapid Transit sy·stem:s (1), was 
modif-ied to obtain additional information. Columns on 
communication capabilities were added, as were questions on the 
following: 

0 types of intercar protection 

0 types of en.d doors 

0 recent policy chan.ges 

0 public education regarding en.d door u.se. 

The modified table (See Figure 1) was sent to 14 properties, all 
of wbJdi :r:esponded. These were: 

BART MDCTA PATH 

CTA MTA-'M!l SEPTA 

GCRTA CTCUM T'.!'C 

MARTA • NYCTA ~'l'A 

MBTA PATCO 

<nCUM and .TTC were addEld to the NTSB l 0is~, Also MTA,-Boiiston was 
cont.i.cted, bu.t tiie i:J.l_fqrmation has not been included. 

The results cif the survey a:,;e shc:,wn j_J.l '1'.i!P~e l, Safel;y Features 
and Policy Regarding PassE1n,ger Mpveme_Qt .~~g,een Ca.rs. Each of 
the 9 columns in Table 1 wifl be. brief_ly discu_sseg.. However, of 
the systE1ms surveyed, BART is the only one designed to permit 
passenger.a· to move freely between mo·vincj c:ars. 

3·.2 Findings 

·3. 2 .. ~ Colim.m, (1) - Interi::ar Walkway Protection 

The protection c.ari generally be categorized in 4 ways: 

o chains,and/or paJ_ltCJg~~ph gates 

0 grab bars 

o diaphragm closure 

no extra 111ea_sures 
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The chains tend to be favored by the olde·r properties: CTA, 
GCRTA, N'l!CTA, PATH, SEPTA, and TTC, and also PATCO. TTC uses 
pantograph gates, as does MBTA. However, the MBTA locks end 
doors, which is discussed under colunin (3). 

Cited a_dvantages of chains include: a perception of safety 
measures ,a_:ncl. minin_lal initia-1 cost and replacement cost. 

In all .the fatalities at NYC'l'A, cl)a_i11s 1'7ere pre!=lent and intact, 
except in one case whe_n thE! vict_i111 _ u_nhooked the cha~J.l and -i_n 
another when. the clasp was broke_n (1) . O_J.le must question the 
effectiveness of chains in preventing falls, since the othe_r 
properties using them repor-t little intercar movement, exc:ept 
CTA, ·which permits movement between standing cars. Witho_ut field 
da_ta "ideJ.ltifying the level of movement., the conclusions are based 
upon a q~aiitat'ivE! judgement, not quantitative. 

Pantograph gates _hav:e t}:le _ a_dvan1;!!,ge of p;:i:,tectil!g pat-rons, 
including the bliµd, from fa_lling qf; t_he plat~or111 between cars, 

Grab handles are on the Baltimore (MTA-MD) and Miami (MDCTAi 
cars. An analysis of the. ccinditioj;i: was made (2,3,-4) and _grab 
handles_ were concluded to provide. an adequate leve·l of safety 
(2). The distance between the anticiimbers is 4 inches, increa·s­
in;g t:o app:r;ox.ima,~~l.y :t,_2 inches. at the doors (See .Figure 2) . Th~ 
~an!iles z:-eC,~9e t.;l_il!l '.P~l!_l!WllY ~;,ea ci-ist;ance to a);!proxima.tely 8-3/ 4 
inches, ,1'7h;c:h i_s :~_i..l;l_ .!!=!l!S t;!>,_i1!l, t:he shc:>ulder depth. of 5th percen­
tile and higher _ p1ft:p:m.!I, b~t: 11bo~.t 2 !nches greater than the 
chest bre_adth of·· t;he St:h_ p~rce_1_1t_i_l._E! J!1111le c::p!;lege s_t::iicie:nt and 
equal. to the 5th. p~z:.c:e11tJle fE!malE! _ college st:U:cl.e:nt:. ThJ! !>,andl;E!I!_ 
are well within. the reach of the 5th_ per.centile fema,l_E!, wb,ic:_h "ii! 
approximately 26 .inches. Another consideration was the l_ater_a! 
movement of· end dOors -iii #6 turnout. The crossing area was 
reduced approximately 30%, and 50% in. a 250 ft. curve. 

WMATA' s distance· betw~eri anti:climbers is :Jlt. 'inches, and betweeil 
el)d ·490_;:ii; -j.l in~Iies._·_· No. protection· is provided, n9:r- i's t:he1ri! 
a11y at~CTCUM, whe_z:e 'the end door separation -is 2-3 feet. 

--­' ' 

Dur:iµ:g the recen{iy -c:~Jicl.uc:i~cl. simulated emergency dril'ls 
and PATH, no i:nterc_a_r. 1110ye),n!=!_nt pr:c:>bfe_ms were reported. 

. , . - •-. "1 

at WMATA.· 

·: ~- ·,_~>:'· ;;~; .•. , 
_.: .t:" _- _1/!r :f·" 

', --·1 · . 

:1',_,: ... 
• .I - • : . . 
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MARTA'S intercar closure consists of a 3-piece, .rubber, weather­
proof diapharagm and plate at the .R ends arid a half-height clo­
sure and plate at the F ends. Design-wise it. provides the 
increased protection against falling between cars. However, 
PATH, for example, has stated that plates would create a hazard 
on its shorter radius curves and the turnouts (11). 

3.2.2 Column (2) - D_oor Type 

The proper-ties are mixed regarding end door type betweeri_ swinging 
and sliding, wi.th the majority preferring the swinging type. 
Advantages of swing·ing doors included: passengers are ilior·e 
familiar with themi it's. a 1110re natural. relffponse 1110tion in an 
eme:r;gencyi less susceptible to jamming, andi easier to open. when 
moving· between cars. Many newer cars also have high visibility 
}?et.....,eE!n cars. A disadvantage is_ it is more difficult to open 
from in.side i:n a crushloaded situation. • 

llliding doors ayoid till! above stated disadvantage of swinging 
doors. 

3.2.3 Column (3) - Inner Door Locked 

~cE!pt· fe>:r tile NYCTA R44/R46 and MBTA, properties leave the 
iil!ler, or t::r;ilJ:n JntE!ri_o:i;-, doo;rs, unlocked. The safety advantage 
in a:ri em~_;:gep._gy is considered to outweigh the hazard_ potential 
associated with µi:il~i::1~icf cfop:r:1:1. At 'NYCTA a crew member is to 
unipck door1:1 in _an ~e:r:gen,_cy. The· ·MBTA ·has a pin release 
mechanism which unrocks-the door. A-c::rew me!$.er mu.!Jt relock the 
door once the pin has b:een.removed. 

The NTSB report (l) discusses the rio-'lliot·iofl door ·interlocks and 
its technical problems previously iristal_led at NYCTA. 

Column ('4.) Passenger Movement Permitted Between Ca.rs --
Norina,:i Conditions 

B,AR'.J,'. perJ#t;1:1 ~o~eIJ,; µnder normai. conditions, but posts·--~ sign 
that reads •Do Not Stand Between cars•. Both CTA arid NYCTA on 
its I(:j.o]ii,t 2 cil:r~ pe_rniJt J!lQV~~llt bet~een astta_nt_ de~Yna~larsstaftl-i,.olnls) •. 
At ,CTA most movement . appa_re_11tJy 9c:~r1:1 ~~ 

• Train operators are not t:o move as long as pa_s_sei_i"gei"1:1 ~:re ~~twe_ei]_ 
cars, and employees/security personnel are ale_rted t_o l~k fo_r 
this situation . 
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AS stated previously, the R44/R46 doors are kept locked for 
stated safety reasons - excessive lateral movement. On the older 
cars, some of which are not air conditioned, passing between 
movirig cars or riding in the intercar area is not ilncoinmon, and 
accc,_rdi_ng to the NYCTA President, John D. Simpson, rider habits 
will not change (7). 

Signs are used to enforc,e no crossi_ng at all p:t'operties, and 
those which forbid it under n_ormal operating conciition_s report 
success, although is_olated cases have been ne>ted at properties. __ 

Bl!,_Sl:!ci upe>n NYCTA fa.tali ty statistics, approx-imately 81% o.f the­
victim_s_ a_re men, 'liith an average age of approximately 27 years. 
The eldest vil;:t;im 'lias_ I!, 71-ye~r e>l.d man and the youngest a 4-year 
old girl. Table 3 shows a breakdown of the faci-lities listed in 
(-1) by time_ of day,- sex, age, and !oc_ation e>:f accident. Eleven 
occurred in or neat the station and tl)._e 11e.xt l)._ighest -n~e;:, 8., 
occurred on curires. Factors 1i"ilch as acceleration, deceleration, 
jerk rate, qua1ity o-{ .;fide, swept intercar area and - iriterca_r 
safety features all c·ont_r:ibute; but to an unknown,. 
nonquantifiable degree. • 

• 3. 2. 5 Co_l:wnn (5) - _p_a_ljlljlel)ge;- ¥c,vE!lllent_ Between Cars in Emergency 

The policy a:t:: ail pro~rtie_s (el[c:ept BART) -is to ~b:z:ebid movement 
between moving cars and ·to per11U.t 1119vE!1_11e_n_t. i_I_l stan_ding cars. 

• 

3.2.6 Column (6) - Communicati_ons 

Capabi.l_ity eJ:tisi:11 in most transit systems for making PA 
annoUllce~nts t;9 d_iscourage between-car 1110vemant. • This 
c~paj>iJ_ity Vl!l;-!eEI l!owever. C~lumn 6 .tabulates the capabilities 
of t_l).e t_ran_si_t sy1:1,t~!I. -_su;:veyed. ··: \): _ 

3.2. 7 Coll]IIUl (7) ~ PA Announcement by Operator to Discourage. 
Moveme"nt Between -- Car"s 

The majority or . ten. (10) of i;_h_e syfi11::ell!,8 hilye o,;- w!Tl have the 
operator make. PA ·,afui6unc:ement_ljl t_o °'isc:o:u_:i-age ,J:J_lj;e_i'~il_r ffi.C>Ve111_ent~ 
Of these, six also use some ~§rm of pub-lie lite_rai;_ure ,. !i!llcC_l_l ~s • 
brot::_l)._ures a_nd not::;9es, to - inform the public of the danger i'.I! 
moving bet'lieep, ll!Q:Vi_Ilg cacrs. • • 

The value of eclu~a:ting the pupi_.ic :thc~ugl) ava_ilabie media must in 
part eontrib.ute t::o transit i~dustry'_s e~9ellEmt s~fl!t:y record, 
Positive advantages lie with early indoctrination. 
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3. 2. 8 Column (8) - Signage used to Discourage Movement Between 
Cars . 

All properties use some form of signage to restrict. movement., and 
Table 2 U.sts t_hose used. 

The explicitness of the sign_!! vary, f_:i;-o_l!I "DO NOT ENTER. NO 
PASSAGJ!: EXCEPT IN AN EMERGENCY" to an implicitly less restrictive 
sign which limits passage to when the train is n<:>t in mgtion, 
However, in all but two of the latter. type of signs, such 111ove­
ment has been forbidden by policy, and policy has been almost 
categorically followed by passengers. 

,, 
' 

3.2.9 Column (9) - Pub+ic Information Program Regarding End Door 
use • 

. The intent was to identify combined approach.es to public 
awarenEess, and the results were discussed un_der column (7). 

3 .. 2.10 NYCTA Fatality Rate 

The :lfYCT~. mc:>ves appro~in!a~_ely ~. 4 million passengers per average 
weekday or_ nea.r~y 011~ 1;>4:_ll,!_i<>it per year. This equates to an 
estimated 10 billion pa_sse1tge:i;-,-;l!.l~_+_l;!S per year, with a fatality 
rate of 2.1 .x 10-9 per··passehger lllil~, 

3.2.11 Policy Changes 

No p:i;-c:,perty identified any recent policy changes regarding end 
door use aitd passenger movement between moving or standing cars.· 
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4. CONCLUSIONS 

4.1 A total of 14 systems were contacted: 12 U.S. and 2 
Canadian. Most operate in marr-ied pairsi CTCUM operates in a 
three--car consist, with 9-car trains. Of these only BART has an 
interca_r closure which is designed to permit passengers to move 
freely betwee,n moving cars .. MARTA, which has a similar configu­
ration, forbids •intercar movement except in an emergency. 

4. 2 The conce·rn for safety is a major consideration on all 
__ .. systems. In an emergency passengers must be able t·o • evacu_at;e .i. 
.,~-'. car, through end doors if necessary, so except for MBTA and ~YCTA 

- R44/R46 cars - inner end doors are not lo.eked. At the NYCTA a 
crewman is expected to unlock the end .doors. The NYCTA consid!,!rs 
the relative lateral movement of facing end doors a safety 
proble111, which is the reason the end doors are locked. MBTA uses 
th_e re.movable pin loc~ mecha_nism. 

4. 3 Except for BART, the tra_ns_i:t syst_em_s' ope_r.i.t;J_ng rule,_s a_nd 
policies forbid passenger move_ment bej:~:en_ mov:1,_n_g 9l!,_r.s, ~-11~ 
rules and policies are • enfotced primarily through signs 011 t_he 
end doors, .which fi1clude bilingual s·igns at CTA, NYCTA and CTCUM, 
and pictographsf,symbols .. • . • .. . . 

. . .. 

4.4 E~cept tPi ~~~. NX¢·t~ -fRJ{l,R46) ~:nd CTA, transit E\ystems' 
operating· rules and P.()licies forbid passenger movement between 
s'tancH.ng cars ex~epj: f.:i:i: ·a:rj .E1cll!.E!'.rg~J11::y, • ~;Li;hough some signage is 
m:ore explicit an.cl restrictive ci,ri -~e,Jte,~~l,. prope_rties, the ,overa],-1 
results are statistically ve11" succ_essful. 

4. s There have not b.een •ariy repqrted. recurrrent malntEina:nce 
p:roble,ms wiich .the closures irista'lled on th!! MARTA vehic·les. 
Des;g11.,-,wise these are: more ef-fective_ ,ip directing pa~s~nger 111ove,- . 
ment between ca:rs an~ preve:nti'iig fil~l'ing than. are .chains, p~rit.Q"." 
grapl.,l g11,tes, . ~-'!~ grab handJ,es.. . ,Chains have not pi:eyeiite·d t~e 
fatal-ities at NYCTA, and the effectiveness of the. other tech,- • . ,_; • 
ni,qµEi's - i),~ave ·_p,c:,'i: t:Je,e_~' quantff~ed~-- '. Ana'lytical:ly, gi-ab h:afidies 
appea:r to l;>e . Si!-~JsJil_.i::~?n' fo:r the civil alignment arid. use 
iritehde_d, where_a_s th,E! ~'l'A;;;t;ype clo~re Blight not ·be • 
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Factors that impact interca_r closure design include: 

0 radii of curvature 

o civil aligruilent 

o lateral movement of facing end do.ors 

o coupl-ing/uncoupl-ing procedures 

o pol_icy regarding end door use 

o platform di.stri_bµt_ion 

o actual arid perce_ived security 

4.6 Transit Safety Record 

Stati:!lt-ica_lly, the transit industry has an excellent safety 
re9ord reg~rd_iµg Jµj~;ries and flital-it-ies related to intei:car 
passenger mOVE!_mellt,. lfC>Wev~r, ;he lack of field data establishing 
the level of intercar l!lcOV~eµt· makes qual-itative judgements 
necessary. 

• 4_. 7 Car De!li'.:)'n 

• 

A decision to be· made i-_s· whether to pi:ociii:e an of-f_:;.;the-shelf 
"li"etlicie or specify a. !_lE!W cl~!l:i;°gn, There are major advantages ,in 
the areas o_f c;:ost, • rel:iability, and sa-fety, as examples, in an 
off-the-shelf bu;(: - proven, -ha_:rdwa:r~ in - ii_ke opez:ations. 

Any modif-ica t-ion to ex-is ting hara.ware, su:ch as a·g.llptJ11g t_tl,e ~";r_~ 
type enclosure to vehicles other t,han SFB arid Hitac;:hi, must t!l~~ 
into .consideration the c'.iv-i-1 a:J.ifllllient as weii as. the ca,r desigµ, 
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5. RECOMMENDATION.S 

5 .1 Recommend procu_remen_t documents reflect 
configuration simil.a.r to tl)._at used for Baltimore, 
Washington. 

an intercar 
Miami, and 

5. 2 Recomniend the SCRTD considei' an operating policy "7hic_l). wou.ld 
forbid intercar passenger movement except in emergency 
conditions, and then only if th~ train. is not moving. 

5. 3 Recommend th.at !,<::RTD •. ~nforce 5. 2 through: published 
procedures 1 as part of tl).e e,mp],oyee i11doct-rination, training and 
recert_ification program1 e,11!1· ctoor_El 1:!i9J:ls to include a symbol1 
periodic PA announcements J:>y the tFai_n operator1 use of public 
in.formation brochures·, andf a public awareness program which 
would include the schools. • • ·-----·----. 

5 ..•. Recommend inner doors be unlocked. I.f iiladve:rtently lo.eked, 
i_Ilside o:r out, doors should be able to be opened by passengers on 
t.h~ ins,i._d!i! w;t;i_lou; special tools or knowledge., and from the 
outside quic_~_J,y ~y employees/emergency forces by key or tool . 

MTA. LIBRARY . 
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I 

•· 
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• • 

' NO 

NO 

• ID 

Ii:! NG 

(JI\ NO 

IOMNIJ 

1~1 l ml 

NO I YES 

NO ',':YEI 

NO .. .... .. ... 
NO ... 

11:fflllil NO ... 
xiii .tflt. i NO NO .... ... 
• I • NOit) NO ... 

' II I ic ... 
NO ... 

ID NO ... 

• 
TABl!E 

·SAl'ETY :F.EATURES AND l'Ol!ICY REGARDING 
PASSENlER MOVEMENT BETWEEN CARS 

C1F1JUDD11 r CIDfflllL 
,' IO; 1 TIJ. 

IOIINl1 10 'tio '1£1 FIIO! YES !ND ,YES .NO: YD :ND , 

• 
NO :II, • 11n 

. ·• '' • .. ·• 
• 

NO • I kll XIII • 
NO :11., loll. • 
NO • ., .. • ll'ld 

NO • •• • • • 
NO • • • • 
NO ·• • • • 
NO x [ II:, :x • • 
:NO ;ii I l II, .11 • • 
NO • • • .. 101, . ·• 

) . ~,. 

c •• ·t.' • "'• :;:;:;. ~: 

,., ,., 
1111 ,., ,., 
Ill 

"' .. , 
Ill 

Ill 

"' Ill 

""' 
1,1 

• 

TRAIi Ell> DOORS LOCIIEHII CHADeD 

NO,CONSIITDGI DOQR;DCEPl';C. NEW-C•C.IRS 
REQUIRES CIPfRAlOR .IC110N 

BART DDIGNED 10,PERIIIT NSSAGE AT AU. TIIIIIS 
-00 lrGr BfAIIID BnWEDI CMS• 

.Al RD.ATU .lD.OIEAGENCf DICUMIOII 
•tlJWl"\IUI SIGIUGE DOD NOT PROHIIHf IIIJVDIDIT 
WHL£ ~ aTAMING 
kEPf L0Ck!D. OPENED IN AN 'UIEJIGtNCY 8Y 
CIEW-

IDSIEII NOT YD' CFERATl0NiL 

CFERAlO,IN-9 CIR 1RAINS, WITH I CIR CDNlll1'I. 
NO lN> a, CONSISt DOORS 

ANNCIJNCEMENTS IIIADE:BY camtM. ...._,, 
1'WO ~ OF TIE R-40 l:PEUl'E. 
SLANT FR0NJ CARS HM: PAN10GUflH GATES .... ........... 
A MORE REITFIIC'l1V£ SIGN II tD IE P0STUJ 

·lol 4 CHAIHS Otl.1' • AT R ENDS 
lpl MAIIIJHOlD9 AT f ENDS 

l•I CN.Y GUlUCQIO' CM9 HA\C·SWltlilNII DOORS 
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1,, 
2. 
3. 
4. 
5. 
6. 

TABLE 2 
END DOOR SIGNS 

BART· 00 NOT STANO BETWEEN CAR.S 
m_- ENGLISH/SPANISH: WARNING 00 NOT CROSS WHILE TRAIN IS MOVING (al 
GCRTA·WARNING: 00 NOi' PASS BETWEEN CARS WHILE TRAIN IS MOVING 
MARTA • 00 NOT ENTER NO PASSAGE EXCEPT IN EMERGENCY 
M.ll!A· NO PASSING THROUGH/DO NOT LEAN AGAINST THE DOORS 
MO_e-tA • 00 NOT CROSS BETWEEN CARS .. E"1ERGENCY USE ONLY SYMBOL PROHIBITING 
MOVEMENT . • • 

l ~r- M~ DO NOT CROSS BETWEEN CARS. Et.ERGENCY USE ONLY SYMBOL PROHIBITING 
.. VEM. T • • 

8. CTCUM • FRENCH/ENGLISH: IT IS FORBIDDEN TO PASS THROUGH THIS DOOR 

9. NYCTA· ENGLISH/SPANISH: WARNING 00 NOT CROSS BETWEEN cARS WHEN TRAIN 
ISMOVING ( b) SYMBOL PROHIBIT.I.NG M.OVEMENT •• 

10. ~ • SYMBOL PROHIBITING MOIIEM.ENT. 00 NOT RISS BETWEEN CARS WHILE 
TRAIN IS IN MOTION 

11. PATH· PASSING TO NEXT CAR PROHISITED WHILE TRAl.N 1.S IN M.OTION 

12. gm- NO PASS.I.NG THROUGH (c) 

13. TTC• I. 00 NOT WALK BETWEEN CARS (PICTOGRAPH) 
- 2. IN EMERGENCY PRESS LEVER DOWN • SLIDE 00CR OPEN 

14. WMATA • NO PASSAGE • EXCEPT IN EMERGENCY 

(a) ENGLISH: COLORS ARE WHITE LETTERS ON RED 
SPANISH: COLORS ARE BLACK LETTERS ON WHITE 

(b) NYCTA PLANS TO POST A NEW SIGN IN BOTH ENGLISH AND SPANISH 
WHICH WILL CONVEY THE FOLLOWING TYPE hlESSAGE., "00 NOT US.E THIS 
DOOR. FALLING BETWEEN CARS KILL MORE RIDERS THAN ALL OTHER 
ACODENTS COMBINED. • • • • 

(c) THE NEW BROAD STREET CARS SIGN. THE OU> CARS, WHICH ARE 
BEING PHASED OUT, HAVE THE Fl:)LLOWlNG SIGN ·o.o NOT PASS WHILE 
TRAIN IS IN MOTION." 

• 
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• 
TIME_ 

I 1952 

2 1950 

3 1207 

4 1634 

5 20~ 

6 1831 

7 1634 
-- --

8 1627 

9 2058 

• 10 2022 
. - - -

II 2115 - ····- - -

12 2040 

13 181.0 

14 1717 
·- .. 

15 2018 

16 2017 

17 i7o7 

18 1758 

19 1928 

• 

SOURCE: Ntsa ·SIR· 82·1 

TABLE 3 
NYCTA FATALITIES - BETWEEN CAR MOVEMENT 

A~ 
STATION . - 4t g S_EX_ -~ A- .... .. CARS 

M 22 ✓ 5 - . 
M 33 10 .. 

M 24 ✓ 5 BOARDED 8/W ~s 

F 4 ✓ 8 ✓ 
- . 

M 29 ✓ 5 

M I~ ✓ 10 ✓ 
M 40 -· - ✓ 8 ✓ 

. -
M 31 ✓ ✓ II ✓ 
F 18 ✓ 8 

-· -·--· -
F 50 - ✓ 10 

- --· 
M 71 ✓ 

. 

M 16 ✓ 10 
. 

J 
- . 

j ✓ M 54 10 . - --
-- -- -

M 24 - . ✓ 8 ✓ 
M 31 ✓ 4 

F 17 ✓ I 
. -

~ 32 ✓ 9 
-
✓ :,!;!~M!'l.ff uf'TRAIN• 

M 20 ✓ ✓ 
. 

ATTEl,PIUl IETRAIN 

M 21 ✓ FRO_M 81\V ~ 

M ~ ✓ !_O_ -

5 I 5 3 8 

I 
I 

-.. ..- ;., • •• .. , __ _ 

- ' 
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FIGURE I 
MODIFIED NTSB TABLE 4 

Policy on passenger movem'iint on roil ropid tronsit system ·• 
1111 Fal 

Standing Mowlng Yn No Chula Yn No , .. - M- Yn No Yes . D z 
I. BART Yn v .. It . 0 

!. CTA Yn No It 
J; GCRTA Yn N_o . " I. MARTA Yn No " ■ 

;, MBTA Ync No ,, 
■ 

~.NYCTA4'4 '(a No I( 
;o. NYCTA R44-R'-'46 Yn. ::No. . -~ 

,. PATCO Yn .No If ii 
!. PATH Yn No r 
I. SEPTA Yn No " ■• 

I. V(MATA Yn No tr ■ 

I. MDCTA Ya ,;;. . . - - ~-·. - -
!. MTA-MO Yn ,• .Nif - - - -· ··~ 
. IAIIT-DO NOT STANO ll1WIIII CMS 
c eta-1.....,s ....... ·WAAMNG DO NOT CIIOSS-1 -· -
•. GCIIT&-WAANING, DO IICIT. P&SS.IITWIIN CAllS _, l'IWN II -
. MAAT&-DO "OT INll•.IICI P&SIAGI UCIPT 111iil(■G1NCT 

.. MIT&-IIO PASSING TN•011GN Dci "°' LI&" &G&INIT:"'1 -• . 

. IIYCT&.;1...-,s ...... •-DO NOT~ ll'IWWI C&III-.& -·-

3 

■ 

■ 

• 
■ 

■ 

■ 

--

·--·· ----
■ No No ■ 0 0 
■b No No • I z 
■ No No • D D 
■ No No • D D 

■ Yn Yn ■ D D 

• No .No ■ _IM . ZI 

• ... Yn. Yn ■ d .. D 

• No No ■ D D 
■ No No ■ • I 

■ No No • z I 

• No No. li 0 D 
. 

'.Nci - .- - -· - . - -- -- .No - - - - -

'• P&TCO•DO NOT P&ll 81TWHN - Wlall TIIAIN 1111 IIOTOI 
1..P&TN.P&S-TO.flllT CM l'IIOiiillTIII.WNri.l TIIAIIIII •·llilOta 
I. 110,,&,,.DO.IIOT PASS W!'IU Ta- IS II.MOTION 
■. WM&T&-NO PAH■GI I.ICPT II IMIIIGINt:T 
llo MOCT&-·lt.i..;.-.. II-•- ii,liij tiilli _.. -- i - ' 
G. IIT&•IIO.;.I ...... Ill-~ .fllDCr·• t=, CHiauut 

. 

No 

e. Another method of walkway protectfon?_"--_..;....a....----....,...__.------------

f. Type of protection. Diaphragm'-_· Pantograph gates __ -'Otller __,....,.....,.....,..,..---

g. TY,pe of doors @ R & F ends (sliding,, $Wfriging) R,.__ ____ F ...,.......,.... .......... ..,;.......,.......,.... 

h. Any recent poJicy .. chlriges re end doors? ______ - ____________ _ 

i. Pub'J.!c education program re hazards associated 1,1ith use of end doors? 

In schools _________ .Printed data:-______ .,._ 

• 

Yes No 

. .. 

.. 

. . 
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_ Figu_re 2 - Baltimore Car: Intercar Separation 


