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ACCIDEN'CS AtJD SAFETY

1. Prevent people falling, "bsing pushed, or jumping 
off the platfoim onto the tracks - either to* 
commit suicide or to retrieve a fallen object

2. take it impossible for passengers to fall or steo 
ioto the gap betuesn the platfoim and the train

I'bike the change in level betV'=en train and platform 
so smooth, and consistent from station to station 
and door to door, that there is no danger of trio- 
ping during boarding or alighting.

To prevent people being dragged along by the train, 
no one must be in contact with the outside of the 
transit car as the train starts to move out of the 
station*

3.

4,

5, Prevent the accident in which the horizontal bar 
of a turnstile catches men or women in the 3-;roin 
as they push through, o- -

The last minute rush for a train that is about to 
leave must not lead to accidents, trionia?-, sliu- 
ping on wet areas of floor, skidding," stumbling* 
bumping into other people, collision ^.irith moving 
train, etc,

V^herever it would be dangerous for passengers to 
run, the form of the passage (or whatever else) 
must discourage running.

Make it impossible for people to get pushed and 
knocked down by people in a hurry or crushed by 
crowds behind them.

Passengers who ride standing must be able to keen 
their belance without great effort even during 
maximum acceleration, deceleration, jerking and 
transverse motion.

Anybody who stumbles in -the car must within a few 
inches fall against something resilient which will 
break his fall.

6,

7,

8.

9.

10,
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11. AnyT-jiiere a person is likely to lose balance 
(steps, transit car, ramp, single step, etc.) 
there should be a handrail or grab bar placed just 
at the point his arms reach for instinctively.

Keep kids off the tracks.

Make sure people do not fall forward or sideways 
off their seats when train stops or starts suddenly, 
lurches around a curve or jerks.

Protect all walking surfaces from water which will 
make a slippery surface (rain penetrating entrance 
doors, rain and mud from outside being tracked in 
on people’s shoes, seepage, condensation, etc.)

Refuse anywhere where people walk (stairs, esca­
lators, passageways, etc.) causes accidents of 
slipping and falling, and must therefore be avoided.

Since stairs are a major source of accidents due 
to slipping and misteps, such accidents must be 
prevented, ie. by reducir^g the total number of 
steps along any path through the station.

Prevent a door pushed open by one person, springing 
back and hitting the ne:ct person in the face.

Old people who do not want to show their age will 
resist grabbing onto anything which is awlc-;ard or 
indicates their old age.

Avoid the very common st’ombling and falling acci­
dents which occur as people step down off the bus.

Since elderly people lack muscular control when 
stepping do:m and tend to misjudge heights and 
distances and so get into accidents, all places 
where this can happen must be protected against 
it (escalator off and on, stair off and on, boarding 
and alighting, doors, machines).

Any seating must be situated with respect to the 
flow of people so that those seated may stretch 
their legs without tripping those who are walking 
past and those standiiig and walking do not step on 
the toes of those seated.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.
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22. Brealcs in siArfacs continuity of floors like vent 
grills which vnLll catch women's heels must he kept 
to a minimum.

ACOUSTICS

23. Anywhere passengers are waiting, the noise of 
incoming trains must not he deafening.

Reduce echoes, shouts, and noise produced hy foot­
steps, pranksters, and crowds talking in passageways.

If the acoustic charateristics of the car discourage 
conversations between people who got on together, 
and were already talkizig when they got on, they will 
feel the ride inhibiting, and will not take it age in. 
Noise level in the car when train is going through ' 
tunnel (where noise is dissipated least efficiently), 
must be low enough for two people 2‘ apart to talk 
comfortably.

If people in the car have the sense that others are 
listening and can hear what they say, their conver­
sation will be inhibited (c.f. the embarrassed silence 
in a crowded elevator).

24.

25.

26.

27. \^erever a person wants a phone, there must be one 
placed in such a way that he may hear the person he 
is talking to but not be over-headed by people around 
him.

Do not allow loud transistor radios to disturb other 
passengers or dominate any part of the station.

28.

ADVERTISING

To avoid offending passengers, and to keep dowm 
cleaning and maintenance costs, advertisements must 
be placed to resist mutilation, obscene scrawling, 
tearing, etc.

29.



The placing, illumination and organization of 
advertisements must not compete with, or detract 
from operational signs and displays.

Advertisements must be visible to everybody, es­
pecially when the crowds are thickest, since from 
the advertiser’s point of view this is the prime 
advei'tising opportunity.

Advertisers want all advertisements and show cases 
to be olaced at points of maximum passenger volume, 
so that they are exposed to the largest n’umber of 
potential b^iyers.

Advertisers want their ads to be lit in such a way 
as to attract the attention of passers-by.

Advertisements must be designed so that water 
rurming down the walls will not make ads look grubby, 
especially when station and train cars are hosed down.

The temptation to stop and look at shop windows must 
never occur where steady uninterrupted flow is re­
quired.

30.

31.

32.

33.

34.

35.

EQARSIIIG MTl ALI&HTING

i-linimun dwell-time.

No one train door should hold up the train because 
it has more passengers going through it than the 
others. However a perfectly xiniform distribution 
of boarding oassengers along a train is not necessarily 
the best. Some cars may have more people getting off 
than others; some may have less available seats than 
others and empty cars fill faster.
To reduce conflict, boarding and alighting passer^gers 
should never meet.

Boarding passengers should know in advance exactly 
where the car door will stop, so that they can wait 
at the right place, and not waste precious time and

36.

37.

38.

39.



energy running iDacla^ards and forwards during the 
train's very limited dwell time.

Before the train stops hoarding passengers need to 
be waiting at those points along the platform where 
the incoming cars are emptiest.

People waiting for a second train on a particular 
track must not interfere with passengers boarding 
on a first train.

fo -out down movement in the train, people must see 
enough of the train before they get* on to get a 
general sense of which part of which car they want 
to be in.

Since signs on trains are hard to read and not de­
pendable, boarding passenger must get the right 
train without having to read any sign on the train 
itself. Ideally he should never be in contact with 
a train he does not want to ride.

Platform to car seat "distance" should be minimum.

People should be warned when the train doors are 
about to close and shoiild not be allowed to hold 
the doors open and thus delay the train.

Every passenger must be able to find a seat before 
the train starts without holding up the bearding 
flow because he stops at the door to look around.

When a car is jam packed to the edge prevent the 
last boarding passenger getting caxight in the door 
because he can’t squeeze far enough in.

Passengers should not have to fight their way 
through a crovrd in order to get on and off the 
train.

Passengers want to use that car which will minimize 
the walking distance to an exit at the destination 
station, after they alight.

Boarding passengers start moving the moment their 
train comes into the station.

40.

41.
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44.

45.

46.

47.

48.
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In accelerating and decelerating trains talking 
passengers will lose their "balance •unless they 
walk in the same direction as the dynamic forces 
acting on the train (foir.vards in an accelerating 
train, backwards in the decelerating train).

Passengers who want to stand as close to door as 
possible (because they are only going one station, 
and decide to remain standing) must not stop Just 
after boarding in a waj’- vrhich holds up rest of 
boarding flow.

Passenger must know when his station is coming up, 
far enough in advance so that he can get ready.

To speed up the alighting process, alighting pas­
senger should be encouraged to get up, move to the 
door, etc

So that alighting passengers do not hesitate as 
they reach the platfom, there must be only one 
way to walk a-way from the car door, and the passenger 
must know in advance which way this will be.

Alighting passenger shoxild not be required to get 
up before the train has reached a standstill.

People in the car must recourage the appropriate 
exiting doors clearly enough so that they do not 
go to a wrong door expecting to get out.

Standing and sitting passengers in the train, in 
the station must be able to identif^r that station 
even x^hen the car is crowded (mo-ving or stationarir 
train).
Onhe on the platform, after leaving the train, the 
exit must be the most prominent thing in sight.

51.

52.

53.

54.
far enough in advance.• 9

55.

56.

57.

58.

59.

CIRCULATION

Total effective cross section of flow channels must 
be large enough to take maximum required flows.

60.



61. Capacity of flow ciiannels, in persons per minute, 
must be the same at every point along the channel 
so as to avoid bottlenecks.

Encourage people to move faster wherever possible 
so that the station's flow capacity (in passengers 
per minute) can reach the required maximum.

Eradicate conflicts between commuters who do every­
thing fast and automatically, and irregular passen­
gers who do not know where to go, how to pay^ which 
way to turn, what sign to lock at for what infor­
mation, etc.

"Distance” from packed car to train must be minimal.

"Distance" from sidewalk to train must be minimal.

Passengers on their way to the train and passengers 
on their way away from the train must never get in 

' each others way anjnvhere in the station.

\inienever a pedestrian can see his ob:Iective, he must 
be able to walk straight towards it (beeline), 
need to make a visible detour.

Any path through the station should deviate as 
little as possible from a straight line (sig sags, 
hairpins, back-tracking irritate passengers).

Wherever possible avoid crossing flows of moving 
passengers.

vlar.y commuters, in the nervous pattern of commutirig, 
want to keep moving without stopping from the moment 
they enter the system until the*moment they leave.

Since people do not all want to walk at the same 
speed, each person must have full control over his 
own movement, move at whatever speed he chooses, 
and not be swept along by a crowd.

Ambiquous points where passenger can become unsure 
he is going the right way because he has had to 
make an arbitrary decision in order to continue, 
must be eliminated.

62.

63.
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65.
66.

67.
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68.

69.

70.
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73- Passenger must not be required to 
to two things at ones.

section of flow that needs to be reversed 
during any part of the operating day must dovetail ^oot^y in both directions and whild slat^ona^? 
Stoa S ^ema^^der of the flow (passsgen- ticket 
gat^s, rei’-ersing or reversible escalators).

^avoidable all oeonle involves must be aole to see what is going

people leaving ticket machines or gates must not cross paths.

The people who accumulate in front of concessions, 
sjops ana stands, must not interfere with through

Moving people must not bump into or have to go 
arouna icnoxs of people standing, talking 
good-bye,

People T^th children, seeing eye-dogs, packag-s 
coaus, umbrellas, and briefcases must be able to

system without nuisance
.0 themselves and others, through ticket gates, in

"2-ain and stationdoers, and throtigh crowds.

*tere need to be oeriodlo 
people can step out of the flow'to tie 

a shoelace, get a better grin
are holding, blow their

pay attention

74.

75.
on.

76.

77.

73.
or slaying

79.

SO.

on the package they 
noses, etc.

31. station is from the sidewalk, the

|e!k%£t=SHE¥iT<ILrliir
82. Rush hour pedestrian flows 

uot reach such 
jame.

crossing streets must 
a volume that they create traffic

83. ^Vherever handrails accompany a flow, the surface of
arH hands to move along it smoothly^d continuously wffchout interruption. (Since they 
are one of the first direct sensory imnresslons the

/



passenger encounters as he enters the station 
they should be pleasant to hold onto, not coTd 
and moist.)

Ticket gates must not break stride of walking 
passenger. ^

84.

85. No passenger should encoxinter a closed door.
86, Passenger needs time to complete or prepare for 

an operation, (looking for money, looking for 
ticket, putting away ticket, closing purse) without 
slowing dOTO the flow of passengers behind him 
and without losing his place in line. *

87. Women with strollers shotad be able to use the system.

CLEANING

88, The entire station must look clean 24 hours a day.
Avoid nooks and comers which attract dirt and litter 
because they are unused, because litter gets blown 
into them, because they cannot be reached by mechani­
cal cleaning equipment.

Make it possible to clean the station in an xxninter- 
rupted sequence without having to go over a-^eas t>ri.ce.

89,

90,

91. Floor, wall and ceiling surfaces must be unbroken 
so that large areas can be cleaned in a single sween.
Reduce to a minimum all areas and surfaces which 
must be cleaned.

Brake dust and vaporized grease, flying through the 
air when train comes into the station ^nd applies 
brakes, must not settle on visible surfaces.

92,

93.

94. There must be some vmy of detecting and dealing with 
urgent cleaning problems as they occur - a bottle 
brea^cs and spatters its contents, a passenger vomits 
in the car.S'
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95. Sinca heavy mechanical cleaiier 
station

10^ 3ucii a machine from the train level.
96. tL?fIf LI f-If;

buciceta, hot waiter tanka, electric nanai bo:s 
storage, storage and drying racks for -^et mops,tool■3^

3: stc.
97. mechanical cleaners veer avay and ar- 

®T®“ slight gradients, all maior* 
w-n^ch need tnis kind of cleaning must

II
98. Avoid fixtures whose cleaning reouires finiokv 

expensive smell scale treatment fhandrailsr"* etc.) * knobs.

99. To prevent fires there must be some 
the tracks free of litter. way of keeping

ICO.

them (probably a rag in his hand),
101. in t°a n?® exhaust from starring buses to blow

ialJf ol pasae:.gar3 or to discolor

102. There mustwater, .ud »dLS ftffLiffijf eking

103. PrS&:|-iSScefore boarding, just after leaving the
f walking, and anywhere else there isa pause xn people's time scale,

people do not like to get on a littered train
c- dirty, trains must be kept f-eeo± deoris 24 hours a day. .

The maintenance crew must be able to clean and wash

104.

105.
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the cars without any special operations like ciopins^
furniture, fooling with doors,"ate."

“sidliS%ut! operation.

COMPORT COmiTTOrTP!

106, All areas where people have to be 
from the rain and wind.

^ere people spend more than a ninute or 
kwo -o-thout moving should be nrovided yit>' 
nomical way of controlling temperature and
At any point where a person may wait more than a few

‘>'■'0 Stop. Changeinacii__es, picketing} there nust he an ooportunit” to Sit, lean or rest. “

Artificial lighting, wherever it occurs, from glare,

^ should be protected from sun glare
^d glare caused by entrsme contrast between window lights and surround,

sit in directsunlight, in cold weather they seek it.

People who want to smoke should be able to do so 
and people who dislike smoking shoiild be able * 
a place where there is no smoking.

Passage to and from automobiles and buses must be 
protected from rain (including shelter for wsiting).
In an open station the rain canopy over the station 
platform must extend beyond the cro^m of the transit

^uter falls on the nearside of the train- 
roof from the canopy, and then bounces down onto the 
I’^-.psengers alongside the train.

must be protected

lo7.
an eco- 
humidity.

108.

109. must be free

110.

111.

112.
to find

113.

114.
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COITCSSSIONS AITD STORES

115. Stores and concessions want to be on the most 
heavily travelled paths.

Stores want to get customers both from station 
traffic and from other passing traffic.

116.

117. Neither stores nor concessions want to locate 
their displays or selling cotinters in an area 
which people pass through in a hurry. The best 
location is a place where potential customer has 
just completed something and is therefore open 
to suggestion, i.e. just after turnstile where 
he is still almost stationary.

113. A concessionaire wants to expose potential buyers 
to his display for so long that they make up their 
minds to buy before they pass it.

Store windows should not be obscured by crowds 
walking or standing in front of the?.

Newspaper and cigarettes stands need to b.- in the 
main stream of rush hour flow, so placed that a 
buyer does not have to cross a fast moving stream 
of other passengers to reach them.

People in a hurry want to throw down the 
change for a paper, pretzel, 
to hand it to a busy saleman.

Those who do not want a newspaper must not have to 
hesitate even as much as a single step at points 
where others are buying newspapers.

Passengers leaving trains need candy stores, flower 
shops, camera supplies. In addition, at suburban 
stations, they need cleaners, groceried and larger 
stores.

Passengers about to board trains need newspapers, 
cigarettes, magazines, drinks, mailboxes, candybars.

119.

120,

121. correct 
etc, without waiting

122.

125.

124.
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125. Thers need to be places vrhers a person can grab 
a snack or cup of coffee and still be -within view 
of the mainstream of the crowd, either for the 
pleasure of watching, or to watch for some specific 
person.

Many concessionaires will welcome the opportunity • 
to i’.ake cha^e, as a way of getting mors'customers 
witliin selling range,

^The l?hing that makes people buy is a view of other 
■'"people buying.

Vending machines, snacks and drinks, are of most 
use to waiting passengers and must be placed accor­
dingly.

Concessions need to be placed somewhere dust and 
dirt do not settle on food or goods on display.

The area immediately around vending machines and 
concessions must be kept free from continual dirt, 
litter, candy wrappers, spilled drinks, empty car­
tons, which will keep potential buyers a-way.

Displays and entrances which require extra work, 
extra maintenance, and extra policing, as they do 
when they are on a mezzanine, are a nuisance to 
store owners and should be avoided.

126.

127.

a
128,

129.

130.

131.

132. It is highly desirfs-Dle for a store owner if his 
store has an entrance which people treat as a 
meeting place.

Certain stores may require that pedestri>ui flow 
around them should not be too smooth and channeled 
-people enjoy elbowing and fighting their way thru 
crowds when they are shopping so that from the store 
owners’ point of view, congestion is useful because 
it contributes to the excitement of buying, and 
therefore increases sales.

133.

134. If a large store is likely to have huge sales, and 
the store opens directly off the subway, there must 
be provision for the crowds of customers who will 
wait outside the doors before the sale opens - this 
■will probablj’- be just at the worst moment of the r^ash 
ho\ir.
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CRIICS AND POLICIITG

Every part of the station that is open must very 
obviously be under surveillance, as much to dis­
courage crime, as to detect it (especially at night).

Reduce entirely the feeling of isolation and en­
closure which tempts assa'ults (exits, toilets, 
stair landings, vending machines, blind comers in 
passages, between columns, etc.).

There must be at least two ways of getting away from 
every single point in the system, so that there are 
no dead end places where a woman can be trapped — 
unescorted women will not use the system at night 
if it appears unsafe in this respect.

Keep all places well illuminated to prevent possible 
crime - these crime often take place in the darker 
section between two places which are well lit for 
functional reasons.

There should be no places like telephone booths 
which, under the pretext of use, can become opera­
tion points for perverts because they are concealed 
from view.

Since any long uninterrupted enclosed passageway 
is frightening because of the danger of assaiolt 
in the middle, such passageways must always be short.

To reduce crime, no part of the station should be 
deserted when it is in operation.

135.

136,

137.

138.

139.

140.

141.

At no point must non-public areas be open to the 
public (in existing systems theae often invite

women being pulled into tunnels and
142.

crime, e.g., 
molested).
Lighting fixtures, signs and other tempting objects, 
must be resistant to vandaJ.ism and removal.143.

Avoid pursesnatching by malcontents on trains who_ 
try to grab something from a passenger on the plat­
form as the train moves out, or vice cersa.

144.
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-t Prevent deliberate mutilation of seating - or 

design seating in such a way that mutilation 
doesn^t show^
Make it impossible for pickpockets to operate in 
crowds.
Make it impossible for pickpockets or lush vork*>f*'ji 
to operate in the car, either on sitting, sleeping 
or drunken passengers; people must sit on their 
wallets; seat must not provide clear access to per­
sons’ side, no gap between seat and back.
To discourage holdups, the public should never be 
allowed to see actual money handled or the inside 
of money machines.
Storage of money received from ticketing and change 
operations must be proof against, and not encourage, 
robbery.
Protect passengers from rocks being thrown through 
the vrindows and resultilng flying glass.
Newsboys, janitors, station agents, police, cleaning 
crews with mops must be able to get into the station 
without paying.
The money collectors must be able to collect money 
from the strongroom or ticketing machines and transfer 
it to their armored car safely and easily.
Wholesales must be able to drive their trucks close 
to entrances and to wheel their stock close to booths, 
storage points and vending machines.
Simplify the operations involved in getting trash 
and refuse from points where it accumulates to points 
where it can be picked up by truck.
Trash collection reqtiires access for garbage tracks 
someplace where it does not offend passengers.

145.f

146,

147.

148.

149 c

m 150,

151.

152.

153.

154.

155.



EI4ERGENCIES

Prevent panic during emergencies.

In an emergeny isolated persons or croxfds must "be 
able to open all doors and gates outward. If crowds 
are involved the gates must stay open.

In any emergency, it must be possible to empty the 
station in a few seconds (supplemented by fire es­
capes, escape hatches.)

In case of fire or major accident, people must not 
be caught in a constricted space, but must have si'.pla 
apace to expand out into. (A panicked crowd raquire-t 
more space per person than an orderly carowd.)

It must be clear at once what to do in case of eraer— 
gency (fire, accidents) - both in the signing, na­
tural actions, communications^ and in the natural 
actions which the physical layout invites.

Workmen and emergency crowds must be able to get from 
the tracks into the station.

In case of fire, dense smoke will overcome passengers, 
reduce visibility and create panic unless vented away 
from passenger areas,

A passenger in distress should screa^i or shout for 
heip and be heard without having to overcome screening 
high background noise level, the fact that heip is out 
of range, the fact that the attendant has no way of 
knowing the difference between false alarms and x-sal 
distress, the feeling that it is useless.

Every point in the system must be within ±5’ - 30* 
of an alarm device (especially in the case of fire,^ 
accidents, or assault the passenger must have direct 
communication with the station agent.

Escalator should be located so that any accident is 
likely to have a witness. The shutoff must be in plain 
view so that the witness can stop the escalator e-zen 
under stress conditions, yet placed so that kids will 
not abuse it.

156.

157.

j

158.
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162.

163.

164.

165.
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166. Rescue, fire, and police equipment - (ladders
hoses, etc.) must be easily 

aamioted to aay point in the station in case of 
emergency.

In emergencies, a toilet, cot, hot water, quiet, 
warmth inust be available - close to all noten+ial 
acciaents, with easy surface vehicle access, and 
under the control of the station agent.

167.

ESCALATORS

-‘.■issssses

168. If escalators are restricted in number, peools who 
specially want to use them must know from the outs»>'i: 
Of their pssage through the station, where they must 
go so as to be in the escalator flow.

Since climbing up flights of stairs is 
impossible for some neoule (e.g., 
cases) there must be*at'least 
up at a_ll times.

People must always be able to choose 
of an escalator if the escalator is 
don^t like escalators.

Hake it possible for people in a hurry to pass others 
who are standing on a moving escalator.

People must not tr;^^ to walk up a dora-escalator. or 
down an up-escalator.

People must be able to judge accurately where the 
moving tread of an escalator starts and where the 
oreak between treads occurs.

It is annoying to encounter a shut down escalator
auring off hours, especially since the variable 
heights make it dangerous to use as a stair - make it 
poaaiole for a lone person to start the escalator for 
his oim use.

Every escalator requires a motor housing and 
for servicing underneath it.

169, actually
heart and astrmia 

one escalator travelling

170. a stair instead 
crowded or they

171.

172.

173.

174.

173. an area
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EXITS AIIE EITTRAITCES

Entrances should stand out so sharply from their 
surroundings that they are imiuediately visible from 
any point up to a quarter of a mile away.

Since entrances cannot be successfully distinguished 
from exits by an entering passenger, he must be able 
to enter through any opening in the exterior face 
of the station and still find his way smoothly 
and immediately to the train-bound flow,

Sises of various exits and entrances must be 
proportional to volumes of passengers going to 
and* comii^g from different directions.

There must be enoiigh doors and enough capacity just 
inside them so that entering passengers can walk 
straight into station, and will under no circum­
stances have to wait outside.

Passengers entering and exiting throiogh sidewalk 
entrances must not disrupt the pattern of normal 
sidewalk traffic.

There must be a hesitation point, just before 
people emerge into outside, where people can 
stop to put up an umbrella, fasten coat, decide 
which way to go.

176,

-m 177.
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181.*-

ESATIXG MID VE^ITIL.&TING

Reduce the difference between outside air tem- 
pers'trare and the inside temperature so that the 
passenger dressed for the outdoors not encoxinter 
uncomfortable changes.

Do not allow any wall, ceiling or floor surfaces 
near a passenger to have a lower temperature than 
air temperature; if it does have, the body will 
feiSl that the surroundings are dank and chilly.

182,

183
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184. Eliminate excess humidity caused hy moisture 
so^l^css liha puddles, wet walls, crowds, wet 
raincoats. Humidity is \indea4rahle because it 
accentuates heat, cold, mustiness and smells.
The quantity of fresh air and the rate of air 
movement must be adequate to eliminate stuffi­
ness and smells.

-' A-J

185.
M

186. Passageways and entrances must not act as channels 
for high speed air movement and flying dust.
The stale txinnel air brought into the station 
by trains must be vented out so that it does 
not bother passengers.
Collect condensation where warm moist air meets 
cold surface so that it will not drip onto passen­
gers or floors (stations and transit cars).
A crowded hot train must be adequately ventilated.
Any draft, whether from vents or windows, is irri­
tating to passengers particularly when it blows on 
legs, disarranges hairdo, etc.

187.

188.
mr

189.
190.

INPORIilTIOH

mm
191. At every point in the station and surrounding shops 

and parking lots a passenger must know how many 
minutes and seconds he has before his train.

192. Departing passenger shoiild not be aware that train 
is coming, or about to leave, if he cannot catch it 
from where he is (this woxild only include frustation),
If the level of information a passenger wants is too 
detailed to be displayed at a given point, there 
must be a sign at that point indicatixig where he can 
get this information.
Wherever people need it, there must be a system map, 
schedule and other overall system information (at 
station entrance, transfer points and on the trains).

193.

Ir
194.
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195» Information about schedule changes, temporarily 
closed station, exits under repsir, forthcoming 
system changes, must reach all passengers.
Everyone in the train or station must be able to 
hear the loud speaker messages in times of 
gency or sudden schedule change or train delay.

196.
emer-

:#is
197. Each community mrill want to give passengers infor­

mation about all thair own special features which 
are near the station (stores, theaters, parks, zoo, 
btiildings, mase\ims).

m
j:—"hrm

198, People need information about constantly changing 
events, concerts, movies, sales, ets. - if it is 
always displayed in some characteristic way, people 
will be able to find it at once.

At certain points, particularly when leaving the 
train, passenger wants to know what time it is.
Every waiting area, including places where peonle 
are standing in line, requires a level of illumina­
tion which allows people to read comfortably.
The floor needs enough light on it to make people 
confident that they can walk as fast as they want.
Grills, litter, treads, and breaks in walking sur­
faces must be easy to see.

The lighting of signs, advertisements should coin­
cide with the lighting of general spaces so that 
special lighting of signs and ads is not required.
Any area under surveillance requires a high enough 
level of illumination so that details can be observed 
at the maximum surveillance distance.

To increase the legibility of the characters 
sign, the brightness contrast between the background 
surface of the sign and the surrounding illxxmination 
must be minimum.

At those points where the eyes are forced to adjust 
to a very extreme change in overall brightness the 
walking surface must remain continuous to prevent 
stumbling and falling accidents.

rvr
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207, There must he a provision for emergency lighting 
which will provide the minimum necessary lighting 
in the case of a power failure.

The whole interior of the cars require a level of 
illtimination which allows people to read comfcnrcably.

SI?’.
■ •
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MAINTMANCS

if
209, Since any maintenance or replacement to he done on 

site must he done during the repairman’s working 
day (8 M to 5 PM), on site maintenance must not 
interfere with normal daytime operations.
At any place where people change their pace, there 
is intanse wear on the floor surface, which must 
therefore he easy to replace.

Since maintenance of mechanical and electid.cal gadgets 
^^iCh as window shades, doorswitches, etc 
skilled labor and is therefore very expensive, eli­
minate all such fixtures wherever possible.
Glass should only be used if absolutory necessary 
and must then be placed in such a way that it is 
least vulnerable to accidents, vandalism and people 
walking into them.

It must be easy to replace ads, especially those 
which must be changed often.

Repair and replacement needs must come to the atten­
tion of maintenance department immediately.
All light bulbs should be easy to replace.
Since train windows are constantly getting broken 
by vandals throwing rocks, these windows must be 
very easy and cheap to replace.
Seats in cars will take a lot of wear; either the 
whole seat or the surface should be easy to replace.

tt
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218. To reduce payroll, use miniauin number of personal 
to run, clean, police, supervise, patrol,'and 
maintain the stations and transit cars.

219. In view of uncertain information about expected 
and future volumes, it must be possible to add 
extra ticket machines, change machines and ticket 
gates.
System must be able to accommodate rush hour 
traffic without wasting'capital investment on 
space and machines that are idle for 23 hours of 
the day.
Plesible operation demands that the car be able 
to travel in both directions; seating arrange­
ment, driver’s compartment, door poitioning.
Operation of a two car train must be as efficient 
as the operatic of a ten car train; in particular, 
passengers must never go toward boarding areas 
from which they cannot reach a car.
There must be no way for a passenger to reach the 
trains without passing through a ticket control.
Women who ccme into downtown stations :l’or a day’s 
shopping, need a place to leave extra pairs of 
shoes, coats, parcels, locked up.
Special provision must be made handicapped persons - 
the blind, deaf, deformed, cripplsd, and old ( 
cane guides, seeing eye dogs, a way of attracting 
the attendant’s attention, etc.).
There must be no places where it might become 
difficult or anbiguous to assign responsibility 
for maintenance or liability for accidents (
BAHT vs. city or BART vs. private oxmer).
There must be an alternate machine ( or person ) 
to take over the instant an operating machine 
breaks dom.

m...
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Any device intended as a barrier must not allow 
people to vault over, climb over, squeeze past, 
or crawl under it.

228.

It is wasteful, from the company's point of view, 
if there is any unused space in the car, under seats, 
between seats, in front of seats if they are widely 
spaced, in comers, on the steps where the doors open, 
and all such waste must be eradicated.

229.
•i

!

Trainman must be able to check all train doors before 
they close ,
Prevent people from leaving parcels, clothes and 
belongings in the train by mistake.
It must be possible to turn an individual car thru 
180*^ and still have it marry with the rest of the 
train.

230. 11
!1

231.-ir.

- 232.
sfe.'

Very easy access to electronic train control equip­
ment and fixtures in the station. (This is likely 
to be such a frequent need that the access must be 
possible without 'causing any disr^^p-tion of service 
or delay to passengers).
However a person orients himself in the city nor­
mally he must be able to maintain this orientation 
as he moves throiigh the station.
To avoid the feeling of being in some undeterminate 
underground cavern while in a subway station people 
like to see the sun, daylight or some indication of 
a maintained connection with the outside world whicli 
they have temporarily lost touch with.
Pattern of movement through the station should be 
so simple in form that even a stranger can grasp 
it without thinking about it.
Passengers must know which exit will get them onto 
the street where they want to be.
After exiting passenger reaches the street, he must 
know exactly where which parts of the city lie and 
which way he must go to continue his joumey.

233.
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PARKIITG AND PESDSRS

Passengers who transfer from train to feeder should 
not feel that his trip is being interrupted. The 
trip from door to door should '^read"as a planned 
part of a total transportation operation.

’’Distance'’ from bus to train should be minimal.

Passengers must immediately be able to find the bus 
they need as they leave the station.

Groups of people waiting for the bus must not inter­
fere with people going in and out of the station.

Buses and cars must be able to load and unload, 
without impediment, on their right hand side.

Incoming cars and buses must not spray waiting' 
passengers during rainy weather.

All the buses that ever need to be at the station 
at one time must be able to wait either at the 
boarding platforms or else in view of the boarding 
platforms.
Passengers coming home at night must be able to 
find the car waiting for them without trouble.

The wife piciciag her husband up at the station must 
be able to wait and have something to do for a few 
minutes in the uncertain interval before the train 
he is on arrives.
There must be a way for the kiss-and-ride coipiuter 
to be driven to within a few feet of the train.

The kiss-and-ride commuter does not want to get out 
of his car in a great hurry because someone behind 
is hooting at his wife to move on and make room.

People shoTild be able to get to and from their cars 
without crossing high volume streams of moving vehi­
cles or walking so close to them that they get spla­
shed in rainy weather.

239.

240.
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250.



Entrances to parking lots siiould ’os easy to see 
and easy to reach, iron surrounding streets.251.

When you drive into a parkir^ garage or parking lot, 
want to know exactly where to go to find an252, you

empty parking space.
of the system from using parkingPrevent non-userswhen the system users need tnem.253, spaces

the transit system rs.^uire freePeople who use parking; they consider this a privilege that goes
along with the ride.

254,

Hake it very easy for passe^ers to rem^ber where 
they left their car parked (in station lot) so tnat 
they have no troi^ble finding it in the evening.
Parking lots and structures must not create oppor­
tunities for night-time crime.

255.

256,

Provision must be made for all those vehicles di­
fferent from the standard auto: bicycles, small 
autos, motorcycles and motorbikes.

257.

for sevtaocis to wait right next toProvision 
station exit at rush hour.258.

Provide light automotive service at station so that 
people can leave their car all day for service.
Waiting areas must accommodate the maximum crowd 
which can accumulate during the worst 90 second 
head at oeak hour with a safety factor to allow 
for a five-minute train delay.
Peoule will not tolerate a wait of more than^ three 
minutes at any point in the station without oecoming 
restless and annoyed.
It must not he boring to wait whether the wait is 
5 minutes or 30 minutes.
Many peonle like to pace up and down when they are 
waiting knd must be given the opportunity to do so 
without moving away from whatever they are waiting for.

259.

260.

261.

262.

263.



Passengers carrying packages must be able to put 
tbem do’-m wnile tbey’re "waiting.
People waiting should feel certain that they will 
get on the train and get a seat without having 
anxiously to keep their place in line*

264.

265.

PSYCHOIQGICAI BF75CTS

iisPIliifiiisr
Eliminate the feeling of claustrophobia caused by 
being underground, in a packed transit car, crowded 
passageways, windowless rooms, etc.

266.

267.

sense of control over your o^m destinyhave whenI'leed for a268. as you ride the system (the same as you 
you drive a car).

need to rely on habit.SElS'LrSliferi?? tSf ’
seoueace of operations (comparable to whe *eel^^..g5 
0? rltlhini f?r a familiar light awitah in the dark). 
For examnle, the position of a^its in "tha =ar ^.d 
the relation of entrances to ticket macnines, etc. 
should always be the same.

269*

Need for feeling of luxury associated with deep 
carnets, slow motion, measured pace, ^quiet, dc_rx 
rich colors, acoustic absorption, muille.

270,

People have a need for "bhe psychological s^PP°^ 
something (like a column or wall) to stand b^271.

Nobody likes the eerie quality of an empty oj^ear 
empty'^train or car; it carries ecnoes of danger ..nd 
uncertaindiy and must be eradicated.

272,



Incoming train ahoxild not be frightening; people 
do not feel safe if they are too close to moving 
train as it comes into station.

People want a chance to wake up on their way to 
work (breakfast, newspaper, fresh air, walking 
further) to make a sucessful transition from the 
relaxed quality of family to the bustle of city and 
office.

People want to relax on the way home from work.

People seek (need) the definition of area provided 
by pools of light.

273.

274.

275.
276.

SIGNS

At any point in the system, a passenger must always 
be able to tell from his surroundings and from the 
signs visible to him at that point. Just which point 
he needs to go to next.

Wherever possible information should not be carried 
by signs, but by the architecture itself, which is 
both more potent, and less liable to confuse the 
reader by proliferated messages.

On any path whatever through the station, 
a passenger encounters must form a properly coordi­
nated sequence.

Each sign of different operational type needs a 
distinctive graphic character (e.g,, green triangle 
for the station name, blue and yellow stripes for 
the exit).

People do not want to stop in order to read a sign; 
especially when they are walking or running they 
must still be able to absorb the information in every 
sign. Signs must be at right angles to the line of 
sight and direction of travel.

277.

278.

the signs279.

280,

281.



]

At any point where a passenger tries to read a 
sign, the sign must subtend an angle small enough 
to fall within the foveal cone and large enough 
for its characters to be legible.
The total amount of information in any one sign 
or collection of signs should not be so great that 
a Tiewer cannot easily pick out the item he is looking 
for at a single glance.
Train bound passenger must Imow how to get to the 
train he wants.
A passenger should not have to know more than the 
name of his destination station in order to reach 
that destination. The signs he follows should not 
require him to know its compass direction, the line 
it is on, the terminal station, etc.
Every sign must have enoxigh light on it day and 
night; they must be as easy to see by daytime natural 
light as by nighttime artificial light.
Total amoiont of visual information in sight (in­
cluding visual clutter, handrails, light bvlb?'# 
k2-'>bs3< sr'canchions) must be very restricted so that 
it does not fight the information in signs.
Passenger will require a great deal of redundant 
information for the sake of his own peace of mind 
fiTid confidence. That is, he must be assured that 
he is in the right place, even when he could not 
possibly be in the wrong place,
Ho sign should have as a possible outcome that the 
passenger has to go back where he came from; in 
other words, it should never be necessary to go 
up to a sign in order to find out that one ought 
to be going the opposite way.
Since signs which prohibit actions (i.e. "don’t 
spit", "no smoking", etc.) are irritating, these 
messages must be conveyed by other means.
Signs should not be obscured by crowds.

282.
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287.

288.
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291.



All signs in tiie cars must be placed in such, a 
way that people, either standing or sitting, do not 
have to lean over others to read the sign.

Passenger does not want to be forced to be near 
other passengers he finds undesirable. This re- 
auireaent becomes most critical at rush hour,

Mobody wants to sit touching a stranger-; each person 
wants a clearly demarcated space around him which 
is '’his'*,

Peonle partictLLarly want to avoid xanexpected contact 
with each other. If circulation difficulties make 
people feel they are being pushed or shoved by others- 
they will stereotype the offenders and decide the 
system is no good.

292.

293.

294.

295.

System should encoirx'-.'ge friendliness rather than 
fear, (smiles, nods, casual conversation). In pre­
sent systems, people are usually on the defensive 
and basically mistrustful of each other.

System must be designed to serve many kinds of people 
(sizes, occupations, pleasures, purposes, status 

and nationalities).

296.

297.
groups.

Prevent any form of segregation or any situation 
where defacto segregation might become a practice.

Convention, enforced by social pressure, should be 
used to control people rather than brute force, 
fixed rules, or directions.

Family grouos (mother with child, parents with small 
children), couples, card playing commuters have need 
of a seating arrangement which allows them to main­
tain an inward privacy and in appropriate contact 
with each other.

Teenage kids and other special groups who move about 
6 or 10 at a time must not be allowed to dominate a 
place to such an extent that everybody else feels 
xmcomf ort able,

Seat and car layout must not allow missionaries, 
hibitionists, drunks, 
to isolate captive passengers.

298,

299.

300,

301.

ex-
and other undesirable characters302.
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STAIRS

High coat of stairways and escalators makes it 
necessary to reduce their total nvunher and get 
the maximxsiQ use from each.

The total amo\mt of climh that people are forced 
to make by stair must never be a strain.

Unless angle of climb and the number of risers in 
flight of stairs are standard, comfortable for 

normal walking rhythm, people will trip, misjudge 
the stairs, slow up the people behind them, etc.

People shoTild not have to make both ascending and 
descending movements along any single path,

A person walking in a crowd cannot see the ground 
and, therefore, cannot tell where stairs start 
(esnecially at down flights); there must be some­
thing to make the beginning of stairs, above head 
height.
Stairs should be placed so as to discourage and 
make unnecessary any diagonal or lateral movements 
across it, because these lead to accidents and flow 
constrictions and general instability.

303.

304.

305.
a

306.

307.

308.

STATION ATTENDANT

The station attendant should have a general ca'-e3rri9w 
of the station as a whole and must be s-bleto inves­
tigate any one incident in detail without losirg 
this general oveanriew.
Station attendant and other system personnel who 
have to deal with the public should not be so 
pressed for time that they cannot be courteous and 
accommodating to passengers,

A passenger caught without money, unable to work 
machines, needing rest rooms etc., must be able to 
find the attendant instantly.

309.

310.

311.
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312. Attendant’s booth must be large enough and pleasant 

enough so that he does not get cramped if he spends 
a long time there, and so that he can modify it with 
his own belongings. Materials he touches inside the 
booth should be comfortable (warm and soft instead 
of hard and shiny).

Station attendant, concessionaires and other system 
perso2s«l require washroom, lavatory, and personal 
storage.

Transition from outside of the station to the inside 
must be psychologically immediate: interior of the 
station, trains, boarding and alighting, etc 
be so visible and accessible from the outside that 
no one will think it too much trouble to use the 
system.

At any point where a passenger is aware that he is 
entering the station,, he needs to be met by a wel­
coming atmosphere.

Prevent feeling of tiredness, gloom and low illu­
mination associated with transit and subway stations, 
even when walls are faced or under a thin skin of 
aging dirt, by maintaining a high overall brightness 
contrast.

5
iv

313,

314.

should♦ >

315.
.a.

316.
m

m 317. To get system accepted as part of the city, the 
station and tracks should face streets rather than 
backyards and alleys.

The system should encourage people to be on their 
best behavior by making them feel over-awed by a 
situation better than they are used to (the hick 
in the V/aldorf Astoria).

System should encourage courtesy - young people for 
old, old people should feel they are going to be 
treated courteously, men giving up their seats to 
women, etc.

Avoid situations where mechanization is oppressive.

Certain parts of the design shoxild activel3'- communicate 
to the passengers the fact that their needs are of 
primary impoz^ance and that the 53/stem is talcing care 
of them.

1 31s,s3m
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Passengers, especially womea, shoiad be able to enjoy 
the Pifth Avenue feeling of being looked at (a kind 
of Easter parade where people go to see and to be seen)* 
Encourage the pleasure of flirtation which people 
thrive on ~ the flash of the eyes that pass between 
a man and a girl, even if it leads to nothing, can 
make the day for both of them.

322.

The system must appeal to the California temperament 
of being on the go, out-of-doors,quick and easy, etc.
So that the ride makes positive use of the passenger’s 
time and is therefore a worthwhile alternative to 
automobile commuting, provide facilities on the trains 
for letter writing, reading, shoeshines, coffee and 
donuts, telephones, etc.
Arrange waiting facilities so that a woman will not 
become xineaay if she has to wait alone at night,

etc, annoying

323-

324.

325.

Prevent lechers, minor assaultants, 
women on crowded rush hour trains.

326.

Wherever they are, people prefer a view of living 
things (people, automobiles, movement, color) to a 
view of dead things (btiildings, rooftops, parking lots).

327.

There is a need for rendezvous points. These must be 
easy to describe (so that people will actu^ly_ use 
them for meeting), very easily accessible to the 
outside, and close to the tickets and trains.

328.

TICKETING

Prepare people so that by the time they reach any^ 
machine they have in their hand, exactly what that 
machine requires (correct change, ticket oriented 
the right way, etc.)
At no noint should a passenger be confronted with 
an operation that he cannot complete because of no 
change, inadequate ticket, etc.

32S.

330.
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Strangers to the system sho^0.d have sufficient 
naming of the need for an automatic ticket and how 
to get it so that they do not make mistakes based on 
assumptions about the way other systems work.
- the high cost of ticket machines makes it nece­
ssary to justify investment by gsstaranteeing a minimum 
amoiint of business for each machine.
Purchaser requiring change should not have to go to 
more than one machine to get a ticket, i.e, automatic 
change making vendor.
Station agent must be watching entering ticket gates 
and in case of a malfunction or passenger difficulty 
be able to reach them.
If a line forms anywhere, people at the back of the 
line must know what the line is for so that they do 
not join it by mistake thinking it is for something 
else.
So he can choose the fastest queu, a passenger appro­
aching a set of queus must be able to see all of'them.
People waiting in a line for one purpose, will be 
irritated if there are others ahead of them in the 
line waiting for other more time-consuming purposes,
A passenger who gets stopped at the ticket control 
because of an incorrect ticket, must not hold up 
the flow of passengers behind him.
Passengers who need them must know where to find 
ticket machines and change machines.
People who accumulate in front of one machine 
must not interfere with people trying to reach 
another or with a through flow,
V/herever the manipulation of small objects occurs 
(coins, tickets, tokens), it is certain that every 
now and then someone will drop one. These places 
should be designed to reduce this effect and should 
be organized so that people can recover their lost 
objects with the least effort, causing the least 
trouble to others. In particular, eliminate cracks 
between machines and walls, holes between ticket 
gates, downhill paving iinder change machines, etc.

331.
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TRACICS, STRUCTURE. AjTD POWER

542. Minimize the effect of extreme subterranean forces 
due to soil loads and hydrostatic prsssui’e 03^ keening 
any non-cylindrical volumes near the surface.
Structural columns must not obstruct 
view of trains, people signs.

Each station must have an internal drainage system 
which collects all rainwater, water from incoming 
trains, cleaning and seepage.

Minimize the transmission of track-train vibration 
to station structure.

Each station needs an electrical substation placed 
so that transformers can be installed and removed.

543, any essential

544.

545.

346.r
r
£
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TRAHSPERRIITGII
547. Any passenger transferring from one train to another 

must know exactly where to go and what to do.

Transferriiig between trains on different tracks must 
be quick and easy.

Transfers must be easy between different trains tra­
velling on the same track.

It must be possible to get easily (and -jrlthout paying 
again) from the up line to the doxm line, 
versa, so that the person who goes cast his stop, 
or changes his mind, can change direction.

348.

549.I'.

350.
or vice

>

TRANSIT CAR

551. The longer the distance a passenger is travelling,
the more comfortable and accommodating the ride could b-^.

. i
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The shorter the distance a passenger is travelling, 
the closer he -v’-ants to sit to the door of the train.

Allow each person his own pectiliar way of sitting 
so that he is not reginenttad to sit in an Identical 
fashion in one of a i*ow of identical seats.

Seating should provide room for feet and knees of 
the largest sitting passenger and should allow people 
of all sizes and ages to sit with their feet firmly 
on the ground.

Passengers walking in the car must hot trip over the 
feet or legs of seated passengers.

The train car will be 10 feet by 70 feet and must 
hold at least 75 seated passengers.

Reduce the danger, apparent danger, difficulty, end 
unpleasantness of passing from one car to the next.

Many passengers want to sleep while they travel; seat 
should provide head rest and hold drowsy passenger 
firmly enough so that does not spill over into the 
next seat, get bumoed from side to side or against 
the steel aide of the car as the train accelerates, 
sways and decelerates.

Make it easy to get in and out of seats without 
bumping your head, tripping over another passenger's 
legs, having to excuse yourself as you push past him, 
disturbizig his paper, havir^g to bend your body as you 
slip sidevrays into the seat, etc.

Some people prefer to stand even when there are va­
cant seats and want a place to stand so as not to be 
disturbed in conversation or while readir*g by people 
squeezing and walking past.

In the car, particularly when it is moving, you need 
something to hang on to as you change direction.
Thus getting un from your seat and going towards the 
door, you need' some kind of pole to swing yourself 
up and round by.

Peonle may want to stand near seats so that they can 
move in and occupy them as they are emptied.

552.
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363.

legs are not exposed, and women do not ??v»sss.r.?g.:Atf “ “ s s^”*
564. People sitting do not want 

crotch, bottom, briefcase, a view of someone else’3 etc.
365.

ssx a ss-g as-arr "f--
366, Make certain large suitcases, 

left in aisles where they will 
people,

^ passe^er must be able to see out of the transit
unoDstructed by columns outside^ 

coats and umbrellas, condensation’
oS t^L" gl^^r ’ ref?e^ct"iSn

a way in which passengers can han^ their 
coa^s, wet umbrellas, top coats, -tc without- annoying or obstructing other pL'^enger^’o- 
w.te. drip onto ^eatarpeoplo/o"^w^i%”

direction ot

packages, cannot be 
obstruct or tri.u

367.

t

l
368.

Iz
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riir.

369.I
I 370. Sr^Ir'^’^gs g” ~ S'.g

371. There needs to be a vray to rest 
i.ravel — sitting or standing. your elbows as you

372. train windows must be fired — people stick 
their aims out of open windows and let tart “

winaows need to be closed by ma1nt4nanoe 
orra eweiy time car is washed, people donn c^^

Balntenance
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r.
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USER HA5ITS

373. People will aoi walk more tlian a few feat from 
ary entrance into a waiting area, and, therefore, 
tend to congregate about the entrance.
People tend to follow one another sheep-like, 
tend to gravitate toward exiting lines, and to 
use the person in front of them as the best 
indicator of where to go next.

Friends who get separated at escalators, exit 
and entrances, t^ain doors, etc, tend to ston 
and turn and wait for each other,
Idaerever paths diverge, people will ston to talk 
and say goodbye etc.
People are used to keeping to the right,
Wheerever there is more than one opening, people 
tend to go to the nearest one even if they are not 
sure it is the right one.

In loose crowds of moving people, individuals will 
dodge and run towards gaps and openings in the 
moving crowd.

If he has a choice the person will'^always go to 
a man rather than a machine.

People are prepared to wait longer getting into 
the system than they will wait to get out of the 
the 337-stem: i,e

The means of litter disposal must reflect of
People have a tendency ( 

hence a need) to throw litter into comers, gutters, 
secret places where it cannot be seen and where 
the act of disposal can be concealed.
People tend to buy when getting off the train rather 
than when getting on (so that they do not risk 
missing any tirains).

374,
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375.

377.
378.; t
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I 380.
If 331.f1

exiting ticket gate delays.♦ 9

382.
throwing litter.

383.
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People need sometliing to stare at vacantly 
while they daydream.
Many people enjoy a chance to use mirrors, 
especially whan they are waiting or just before 
they emerge from the station.

3S4,

385.

WAILS AITI) FINISHES

386. Wall surfaces should be inviting to lean against. 
Since they are perpetually disfigured by Icids who 
spray paint and scratch naiaes and remarks on them, 
and by slow deterioration, there must be some way 
to freshen up or replace them.
Certain kinds of discoloration are beyond main­
tenance and must be prevented from occurring in 
the first place - dirt aroxind heating vent openings, 
seat backs where sweaty shirts stick in simmer, 
lights where moths beating themselves to death 
discolor ceiling, hair oil on glass panels and 
seat backs.

387.

Wherever the station is underground, seeping 
ground water must be carried past the structure 
and surfaces so that is will not seep through 
and crack and stain the finish and so create the 
"damp” feeling of being underground.
Ceiling surfaces must not be perforated, or irregular 
so that dirt can get into layers which periodical!:?- 
break loose and shower dirt on passengers below.

388.

389.

The bottom foot of walls, stair risers and other 
vertical surfaces must be scuff-proof.

390.


