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Born	
  9	
  March	
  1943	
  
In	
  Grandmother’s	
  Home	
  

(Photo:	
  3	
  decades	
  later,	
  c./1973)	
  



	
  



March 3, 1943: Bethnal Green  
London Underground bomb shelter  

access on stair originally located here.  



Crowd disaster on a London bomb shelter  
stairway a week prior to Jake Pauls’ birth 



















	
  	
  	
  











c.	
  1970	
  



John	
  J.	
  Fruin,	
  PE,	
  PhD	
  
	
  1928-­‐2025	
   PhD	
  Disserta<on	
  

1970	
  



My	
  personal	
  library	
  started	
  in	
  the	
  early	
  1970s	
  with	
  
works	
  oGen	
  wriHen	
  by	
  people	
  I	
  knew	
  and,	
  in	
  some	
  
cases,	
  was	
  the	
  product	
  of	
  personal	
  collaboraKon	
  
with	
  authors	
  and	
  editors.	
  My	
  publicaKons	
  are	
  a	
  
small,	
  but	
  significant	
  part	
  of	
  this.	
  
	
  
Today,	
  the	
  library	
  holds	
  over	
  700	
  separate	
  
publicaKons.	
  Most	
  of	
  these	
  are	
  held	
  in	
  my	
  Toronto	
  
apartment-­‐based	
  office	
  and	
  the	
  rest	
  in	
  my	
  Silver	
  
Spring,	
  MD,	
  apartment.	
  All	
  now	
  need	
  a	
  new	
  home.	
  







c.	
  1890s	
  







c.	
  1983	
  



JP	
  was	
  User	
  and	
  CommiCee	
  Member	
  
for	
  14	
  edi<ons	
  of	
  this	
  ANSI	
  Safety	
  Code	
  



Jake	
  Pauls	
  as	
  videographer	
  and	
  Producer	
  to	
  Honor	
  a	
  Treasured	
  Colleague	
  



Jake	
  Pauls	
  as	
  Videographer	
  and	
  Producer	
  to	
  Honor	
  a	
  Treasured	
  Colleague	
  
(At	
  the	
  reported	
  request	
  of	
  the	
  Family,	
  the	
  DVD	
  is	
  not	
  publicly	
  available.)	
  



February	
  1993	
  



	
  	
  	
  	
  	
  	
  Study	
  Team	
  for	
  1993	
  Study	
  of	
  EvacuaKon	
  of	
  WTC	
  Occupants	
  with	
  DisabiliKes.	
  Fire	
  
	
  	
  	
  Engineering	
  published	
  highlights	
  (by	
  Edwina	
  Juillet)	
  of	
  this	
  study	
  in	
  the	
  very	
  extensive	
  	
  
	
  	
  	
  	
  	
  Dec.	
  1993	
  issue	
  covering	
  many	
  apects	
  of	
  the	
  bombing	
  and	
  large-­‐scale	
  evacuaKon.	
  





Jake	
  Pauls.	
  Movement	
  
of	
  People	
  in	
  Building	
  
Evacua<ons.	
  In	
  Human	
  
Response	
  to	
  Tall	
  
Buildings.	
  Community	
  
Development	
  Series,	
  
Ed.	
  Donald	
  Conway	
  AIA,	
  
1972.	
  pp.	
  281-­‐292.	
  	
  



The	
  Jake	
  Pauls	
  Award	
  For	
  
Outstanding	
  Advocacy	
  for	
  
Building	
  and	
  Fire	
  Safety	
  (from	
  
RACERS	
  at	
  John	
  Jay	
  College,	
  
NYC)	
  conferred	
  on	
  Author	
  
Peter	
  Apps,	
  December	
  2024.	
  



This	
  presenta<on	
  covers	
  only	
  a	
  few	
  pieces	
  
of	
  the	
  whole	
  puzzle	
  of	
  high-­‐rise	
  fire	
  safety	
  	
  









“Managing the Problems”  
is a major emphasis in this 
presentation. Significant 
problems—that warrant more 
study and implementation 
efforts—include what happens 
in exit stairways as affected by:     
-  facility design, construction and 
   management,  
-  fire service policies and 
   activities, 
-  the building’s occupants.- 







What	
  is	
  actually	
  	
  
happening	
  here	
  

Outer	
  side	
  of	
  stair	
  
bad	
  for	
  evacuees.	
  



Especially	
  on	
  the	
  WTC	
  stairs,	
  
and	
  generally	
  on	
  switchback	
  
stairs,	
  descending	
  evacuees	
  	
  
should	
  have	
  priority	
  use	
  of	
  
the	
  inner	
  side	
  of	
  the	
  stairs	
  
where	
  proper	
  handrails	
  are	
  
available	
  and	
  overall	
  descent	
  
would	
  be	
  significantly	
  faster—	
  
and	
  significantly	
  safer.	
  



Post-­‐911	
  NIST	
  Study	
  
of	
  Firefighter-­‐Evacuee	
  

InteracKon	
  OpKons	
  on	
  44-­‐in	
  	
  
Nominal	
  Width	
  Exit	
  Stairway:	
  

	
  

WHO	
  WALKS	
  ON	
  WHICH	
  SIDE?	
  	
  



Post-911 
NIST Study: 
Counterflow 
Interaction 
Options on  
44-in Stair  



WTC-911 
Photo of 

Conterflow 
in WTC 
Stairwell 
by John 
Labriola  



Evacuees 
being forced to  

WTC stairs’ 
outer side 

wasn’t good 
practice—in 

hindsight. 



Evacuee’s 
path of 

travel and  
exposure 
increased 

to defective 
handrails  



Notably, none 
of the illustrated 
examples show 
the firefighter on 
the outside lane 

of the stair.  
Was this option 
even tested by 

NIST? 



Evacuee’s 
path of 

travel and  
exposure 

to defective 
handrails  
increased 
—even on 

this NIST stair! 



Evacuee’s 
path of 

travel and  
exposure 

to defective 
handrails  
increased 
—even on 

this NIST stair! 



Evacuee’s 
path of 

travel and  
exposure 

to defective 
handrails  
increased 
—even on 

 this NIST stair! 



Evacuee’s 
path of 

travel and  
exposure 

to defective 
handrails  
increased 
—even on 

 this NIST stair! 



Notably, none 
of the illustrated 
examples shows 
the firefighter on 
the outside lane 

of the stair.  
Was this option 

tested ? 



Was this option 
even 

considered? 



Evacuee’s 
path of 

travel and  
exposure 

to defective 
handrails  
increased. 

WTC	
  Tower	
  exit	
  stairways	
  
with	
  defec<vely	
  short	
  
—by	
  more	
  than	
  a	
  tread	
  	
  
depth—handrail	
  here.	
  
	
  
This	
  was	
  a	
  factor	
  in	
  the	
  
1993	
  &	
  2001	
  evacuaJons	
  
—especially	
  as	
  reported	
  	
  	
  	
  
by	
  the	
  study	
  team	
  in	
  1993	
  
(shown	
  again	
  on	
  next	
  slide)	
  	
  



	
  	
  	
  	
  	
  	
  Study	
  Team	
  for	
  1993	
  Study	
  of	
  EvacuaKon	
  of	
  WTC	
  Occupants	
  with	
  DisabiliKes.	
  
	
  From	
  le2	
  to	
  right,	
  Bill	
  Sco8	
  (wheelchair	
  user);	
  Edwina	
  Juillet	
  (Lead);	
  Marianne	
  Casha8	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (wheelchair	
  user);	
  along	
  with	
  family	
  and	
  friends.	
  





	
  	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Overhead	
  view	
  of	
  Exit	
  Stair	
  1	
  in	
  The	
  	
  
	
  	
  	
  	
  Pearl	
  Apartment	
  Building	
  in	
  Silver	
  Spring,	
  MD	
  

(More	
  on	
  that	
  building	
  later)	
  
	
  
	
  
	
  	
  	
  	
  	
  	
  Stair	
  width,	
  wall-­‐to-­‐wall:	
  104	
  in.	
  (2642	
  mm)	
  
	
  

Flight	
  width	
  at	
  hand-­‐	
  
rail	
  centerlines:	
  41.6	
  

in.	
  (1060	
  mm)	
  	
  



UpdaKng	
  Priority	
  AssumpKons	
  for	
  Fire	
  
Department	
  Responder	
  OperaKons	
  whenever	
  
Evacuees	
  are	
  also	
  using	
  the	
  EXIT	
  stairway	
  



UpdaKng	
  Priority	
  AssumpKons	
  for	
  Fire	
  
Department	
  Responder	
  OperaKons	
  whenever	
  
Evacuees	
  are	
  also	
  using	
  the	
  EXIT	
  stairway	
  



   Building on six Decades of Professional Work: 
!  In Building Use Research and Consulting, 
!  To Facilitate Counterflow in Exit Stair Use, 
     by Evacuees and Fire Service Responders, 
!  Focused on Ergonomics of Stairway Use in 

 Emergency Situations including Fire. 
 

Presented by Jake L. Pauls, BArch, CPE, HonDSc 

Presentation is based partly on images from videos  
shot in ordinary and state-of-the-art exit stairways  

of high-rise apartment buildings occupied for years  
by Jake Pauls in Toronto, ON and Silver Spring, MD. 

Here follow some ordinary and extraordinary examples.  



Handrail Use on Dogleg (Switchback) Stairway 
 

Demonstrated by Jake Pauls, BArch, CPE, HonDSc 
 

Based on images from videos shot in  
Jake Pauls’ apartment buildings, in 2024, in 

Toronto, ON and Silver Spring, MD, respectively 
 at 22nd floor and 10th floor EXIT stairways. 

 
Each sequence—descent and ascent— 

depicted lasted about 6 seconds. 



Handrail Use on Dogleg (Switchback) Stairway 
Demonstrated by Jake Pauls, BArch, CPE, HonDSc 

 

Now, to be addressed with crowd-use studies, 
is to what extent such handrail usage patterns— 

which are supported by handrail erosion patterns 
—is, or is not, also found in crowd use of stairs.  

For example, during an emergency evacuation, the use 
of handrails is both more extensive and critical to safety. 

 

This would be even more critical if there was simultaneous 
use of the stair, in counterflow, by emergency responders. 

  
The latter should be using the outer part of the stairway so  

they ascend with less interference to occupant descent flow.   
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Handrail Use on Dogleg (Switchback) Stairways 
Jake Pauls has collected handrail erosion records showing 

fairly consistent patterns of erosion from hands of 
 stair users for a variety of public, dogleg stairs. Note that the hand 

grip rotates around the circular-section railing in this behavior, 
creating friction potent enough to erode and polish the railing coating. 

 









	
  	
  Postscript:	
  The	
  foregoing	
  slides	
  are	
  only	
  a	
  Kny	
  
fracKon	
  of	
  Jake	
  Pauls’	
  photo	
  library	
  of	
  prints,	
  
slides,	
  and	
  (most	
  prolifically)	
  digital	
  images.	
  There	
  
are	
  also	
  many	
  videos,	
  some	
  edited	
  and	
  about	
  30	
  
streaming	
  www.bldguse.com	
  including	
  an	
  18-­‐
minute	
  documentary	
  film,	
  The	
  Stair	
  Event,	
  freely	
  
viewable	
  at	
  bldguse@aol.com	
  	
  along	
  with	
  30	
  other	
  
videos.	
  Homes	
  must	
  be	
  found	
  for	
  these	
  as	
  soon	
  as	
  
possible.	
  Contact	
  Jake	
  at	
  bldguse@aol.com	
  .	
  Here	
  
follows	
  a	
  sampler	
  of	
  images,	
  some	
  of	
  which	
  might	
  
be	
  referred	
  to	
  during	
  open	
  discussion.	
  	
  



	
  	
  Postscript:	
  	
  Here	
  follows	
  sampler	
  of	
  
images	
  &	
  video	
  of	
  world	
  record-­‐sejng	
  
use	
  of	
  an	
  exit	
  stair,	
  some	
  of	
  which	
  might	
  
be	
  referred	
  to	
  during	
  our	
  open	
  
discussion.	
  A	
  selecKon	
  will	
  simply	
  be	
  
quickly	
  discussed—Time	
  PermiOng.	
  
	
  
Thank	
  you	
  for	
  your	
  interest	
  in	
  the	
  topics.	
  	
  



Jake	
  Pauls,	
  BArch,	
  CerKfied	
  Professional	
  	
  
	
  	
  	
  Ergonomist,	
  HonDSc	
  (U.	
  Greenwich)	
  



The	
  Pearl	
  Bldg.,	
  Apt.#1007	
  
Silver	
  Spring,	
  Maryland,	
  USA	
  



Apt.#1007	
  



245	
  sq.].	
  of	
  Elevator	
  lobby	
  
with	
  automa<c	
  closing	
  doors	
  
in	
  foreground)	
  serving	
  two	
  	
  
passenger	
  elevators	
  on	
  le]	
  side,	
  
freight	
  elevator	
  on	
  right	
  with	
  	
  
door	
  to	
  exit	
  stair.	
  	
  

245	
  sq.G.	
  
Protected	
  Elevator	
  	
  	
  
Lobby	
  



245	
  sq.G.	
  
Protected	
  
Elevator	
  	
  	
  
Lobby	
  



A	
  neighboring	
  Apt.	
  Bldg.	
  
Viewed	
  from	
  The	
  Pearl	
  





Urban	
  
High-­‐Rise	
  
Buildings	
  

for	
  
	
  Jake	
  	
  
Pauls’	
  

Residences	
  
and	
  Business	
  Uses	
  
have	
  been	
  the	
  Norm	
  

for	
  years	
  and	
  The	
  Pearl	
  in	
  
Silver	
  Spring,	
  MD	
  comes	
  close	
  
	
  to	
  perfec<on	
  in	
  this	
  regard.	
  































































































The	
  
Stair	
  
Event	
  



Movie	
  Clip	
  from	
  “The	
  Stair	
  Event”	
  (Click:	
  47	
  Subjects)	
  
Correct	
  Flow	
  DuraKon:	
  25	
  sec:	
  *Mean	
  Flow:	
  110	
  p/min	
  

•  	
  	
  *Original	
  filming	
  done	
  at	
  18	
  fps	
  
•  	
  	
  but	
  film	
  producKon	
  was	
  at	
  24	
  fps	
  



	
  Thanks	
  to	
  Ed	
  Galea,	
  Russ	
  Timpson	
  &	
  Jus<n	
  Francis	
  
	
  (not	
  with	
  us	
  for	
  this	
  year’s	
  pre-­‐FDIC	
  meeKng)	
  	
  



Grades	
  7	
  &	
  8	
  teacher	
  	
  
Phil	
  Molberg	
  at	
  90,	
  on	
  
his	
  favorite	
  apartment	
  
stairway,	
  was	
  an	
  early	
  	
  
influence	
  model	
  to	
  me	
  
-­‐	
  and	
  will	
  be	
  forever.	
  

From	
  the	
  humble	
  
home	
  where	
  I	
  was	
  

born	
  in	
  Hague,	
  
Sask.,	
  Canada,	
  in	
  

March	
  1943:	
  

to	
  the	
  modern,	
  state	
  of	
  the	
  art,	
  
apartment	
  building,	
  “The	
  Pearl,”	
  
in	
  	
  Silver	
  Spring,	
  Maryland,	
  USA.	
  
where	
  my	
  life	
  might	
  soon	
  end	
  
well.	
  
	
  




