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Born 9 March 1943

In Grandmother’s Home
(Photo: 3 decades later, c./1973)



Thistall startediin' 1943 on the Canadian’ prairies
82 years ago whenl the only high-rise structure's
my young eyes saw, wereused to store grain:



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



Two Decades Later

At the University of British Columbia, three years in Honors
Physics was rejected by Jake Pauls in order to pursue something
more practical: Electrical Engineering.

This was also rejected after two years.

Then five years, of more general,

academic education, ended with a

three-year, experimental program

in the School of Architecture.



Two Decades Later

At the University of British Columbia, three years in Honors
Physics was rejected by Jake Pauls in order to pursue something
more practical: Electrical Engineering.

This was also rejected after two years.

Then five years, of more general,

academic education, ended with a

three-year, experimental program

in the School of Architecture.

Here, in 1966, he invented—then with

colleagues, engineered and built—a

new space-frame system the Univ.

of British Columbia sought to patent.



196/7- Summer

Stirling Ferguson, an Architect with
the National Research Council of
Canada (NRCC)—and colleague of
the UBC School of Architecture
Director—visited UBC to hire two
students for summer positions at
NRCC. As a result, two students,
Donald Henning and Jake Pauls,
were invited to join NRCC as
Summer Students, to assist Stirling
in national model building code
development work Stirling had lead
for decades in Canada.



1968 - Summer

Both Don Henning and Jake Pauls,
continued to work under Stirling
Ferguson, again as Summer
Students assisting with national
model building code development
work. Don got even more involved
on the code development issues
related to people with disabilities.
Jake got into more detail on egress
generally from human factors and
social behavioral points of view.



1969 all year

Both Don Henning and Jake Pauls
worked on issues related their prior
year fields of interest and research.
Both were awarded B. Architecture
degrees. Jake’s focus was best
served, not by faculty advice, but
with a state-of-the-art book, Man
and Society in Disaster, edited by
sociologists Baker and Chapman
published in 1962. Lessons from
this historic book were considered
in the context of building-scale
disasters, principally fire-related.



This 1962 book was the main
academic reference for Jake
Pauls’ report, “Responses to
Emergencies in Buildings” in
1969 for the BArch degree, also
based on student positions at
NRCC in 1967 and 1968.










“Responses to Emergencies
in Buildings” owes much to the
chapter by Stephen Withey.



As a direct

result of Jake’s

key discussions

with local fire officials

and building management,

he was invited to work with

such people on a full egress drill

in this BC Hydro Building in May 1969.
It had an office occupancy at that time.












c. 1970



John J. Fruin, PE, PhD#%

1928-2025
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My personal library started in the early 1970s with
works often written by people | knew and, in some
cases, was the product of personal collaboration
with authors and editors. My publications are a
small, but significant part of this.

Today, the library holds over 700 separate
publications. 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.
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JP was User and Committee Member
for 14 editions 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 Evacuation of WTC Occupants with Disabilities. 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 evacuation.












This presentation covers only a few pieces
of the whole puzzle of high-rise fire safety







History
Evacuation Time of







“Managing the Problems”

is @ 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.-







John Labriola’s photos of the WTC
evacuation were taken in one of the
two 44-inch, nominal width stairs in
Tower 1. They clearly show the
inadequacy of this stair width to
facilitate counter flow by fire
fighters.

Evacuees, on the right, have to stop
and twist to the side avoid collision

with the fire fighters.

A third stair had a width of about 56
inches, which readily facilitates such
counter flow, as well as permitting
two-abreast movement, while having
a flow capacity 37 percent better than
a 44-inch stair.



Joge

"

a A \\hat is actually
Ml happening here

{Outer side of stair
4 I 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

Interaction Options 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
{o defective
handrails
Increased
—even on

this NIST stair!
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Evacuee’s
path of
travel and
exposure
{o defective
handrails
Increased
—even on

this NIST stair!



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

of the starr.

Was this option
tested 7



Was this option
even
considered?



WTC Tower exit stairways
with defectively short
—by more than a tread}
depth—handrail here. |
This was a factor in the
1993 & 2001 evacuations
—especially as reported

by the study team in 1993
(shown again on next slide)

Evacuee’s
path of
travel and
exposure
to defective
handrails
Increased.



Study Team for 1993 Study of Evacuation of WTC Occupants with Disabilities.
From left to right, Bill Scott (wheelchair user); Edwina Juillet (Lead); Marianne Cashatt
(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)
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.-~ Consider, ~ Sao
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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 22" floor and 10t" 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.














































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.
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Postscript: The foregoing slides are only a tiny
fraction of Jake Pauls’ photo library of prints,
slides, and (most prolifically) digital images. There
are also many videos, some edited and about 30
streaming including an 18-
minute documentary film, The Stair Event, freely
viewable at along with 30 other
videos. Homes must be found for these as soon as
possible. Contact Jake at . 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-setting
use of an exit stair, some of which might
be referred to during our open
discussion. A selection will simply be
quickly discussed—Time Permitting.

Thank you for your interest in the topics.



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



The Pearl Bldg., Apt.#1007

Silver Spring, Maryland, USA



Apt.#1007
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Urban
High-Rise
Buildings
1{o] g
Jake
Pauls’
Residences
and Business Uses
have been the Norm
for years and The Pearl in
Silver Spring, MD comes close
to perfection in this regard.



















































URBAN
DESIGN
MANHAT TAN

REGIONAL PLAN ASSOCIATION






















































“I was on the phone
with Sean for the last half hour
of his life, beginning at 9:30 a.m.
He described the situation,
what escape routes he had
tried and asked me for
information based on what I
was seeing on TV.
He was calmly and rationally
trying to assess his options.
I reached 911 on another
phone but a full half hour
after the planes had struck
they had no information to
pass along. . . .
Sean died because of failures
in communication. . . .”

Beverly Eckert testifying at NIST Hearing, New York, June 24, 2002








































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

. *Original filming done at 18 fps
*  but film production was at 24 fps



Thanks to Ed Galea, Russ Timpson & Justin Francis
(not with us for this year’s pre-FDIC meeting)



From the humble
home where | was
born in Hague,
Sask., Canada, in
March 1943:

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

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






