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PART 1: Frank Lloyd Wright Age 0-19 (1867-1886) ror perx-w/audio MP4 YouTube

Context: Post Civil War recession. Industrial Revolution. Farm life. Preacher/Musician-Father, Teacher-Mother.
Mother’s large influential Unitarian family of Welsh farmers. Nature. Parent’s divorce.
Architecture: Froebel schooling (e.g., blocks). Barns/farm-houses (PDF PPTX-w/audio MP4 YouTube). Organic Architecture roots.

PART 2: Frank Lond Wright Age 20-33 (1887-1 900) PDF PPTX-w/audio MP4 YouTube.

Context: Rebuilding Chicago after the Great Fire. Wife Catherine and first five children.
Architecture: Architects Joseph Silsbee and Louis Sullivan. Oak Park. Home & Studio. “Organic Architecture” begins.

PART 3: Frank Lloyd Wright Age 34-41 (1901-1908) PDF PPTX-w/audio MP4 YouTube.

Context: First Japan trip (PDF PPTX-w/audio MP4 YouTube). Arts & Crafts movements. Six children.
Architecture: Prairie Style. Oak Park & River Forest, Unity Temple, Robie House, Larkin Building.

PART 4: Frank Lloyd Wright Age 42-47 (1909-1914) ror perx-w/audio MP4 YouTube

Context: Runs off with Mistress. Lives in Italy (Page MP4 YouTube). Builds Taliesin on family farmland. Mistress murdered.
Architecture: \WWasmuth Portfolio published(Germany).Taliesin. Many operable windows for health & passive cooling. Sculptures.

PART 5: Frank Lloyd Wright Age 48-62 (1915-1929) ror perx-w/audio MP4 YouTube

Context: WWI, Roaring 20’s. Short 2"¥ marriage. Lives 3 yrs in Japan, then California and Wisconsin. 3" marriage (Olga).
Architecture: Tokyo Imperial Hotel. Textile Houses in California (with Mayan influences).

PART 6: Frank Lloyd Wright Age 63-78 (1930-1945) roF ppTx-wiaudio MP4 YouTube T HIS LECTURE

Context: 1930’s Great Depression. WWII. Taliesin Fellowship/school. Utopian-ldeals(communal-living) Winters in AZ.
Architecture: Broadacre City, Fallingwater, Johnson Wax Building, Taliesin-West, Hanna-Honecomb House, Usonian Homes.

PART 7: Frank Lloyd Wright Age 79-91 (1946-1958++) ror vPs prTx-w/audio YouTube

Context: Post-WWII boom. Cold War. Communal living at Taliesin. FLW dies in 1959. Fellowship/school contip” eci_."a-_t__
Taliesin & Taliesin-West by Olga for 27 years -- and still exists today with some very recent change{: 20) |
Architecture: Price Tower, Churches/Synagogue/Auditoriums. The Guggenheim. AZ homes, Modern materials. NI
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o First, a quick review of:

PART 1 Ages 0 tol9

PART 2 Ages 20 to 33

PART 3 Ages 34 to 41

PART 4 Ages 42 to 47

PART 5 Ages 48 to 62
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FRANK LLOYD WRIGHT’S EARLIEST INFLUENCES

[FROEBEL 2013, PENN RARE BOOK 2014, HUXTABLE 2004, STORRER 2017, WRIGHT 1957, BURNS 2001] ©JT Wunderlich PhD

o FROEBEL influenced by Taoism and Buddhism

» Japanese Shinto rooted in Chinese Taoism

. . ' . FriedriCh Froebel —
o Shinto Gods in everything, especially nature 1782.1852 Germany

o FLW would later love Japanese Art, Design, and Culture

o Mother’s family were all UNITARIANS :
' Maria Montessori

. . . - - . B .
Inspiration from all religions, love nature, God in everyt.rllng = ;@é 1913 in Italy

Others in history homeschooled:
Leonardo da Vinci, Monet, Mozart, Bach,
Newton, Ben Franklin, Edison, Jefferson,
' Washington, Einstein, Teddy and

| Franklin-Delano Roosevelt, Churchill,
John Muir, and the Wright brothers

Y

FATHER MOTHER

Preacher, Lawyer, School Superintendent, Teacher, Musician Homeschool Teacher
B.A., M.A. Colgate University using Froebel System

“Artist, photographer, and designer of furniture, graphics, books, and
buildings, his patronage of Chinese and Japanese art, his obsession
with every aspect of his surroundings, his dedicated collecting of 4
beautiful things, owed much to his father” [Huxtable 2004] [

| Most of childhood in rural WISCONSIN
+ Like Pennsylvania farmland

Future
Designers

Frank Lloyd Wright 1867-1959
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ORGANIC ARCHITECTURE DESIGN PRINCIPLES  Erank
CONFORM TO SITE, sun, topography, environment x =
PINWHEELED PLANES -- CRUCIFORM l * L I Oyd

- PRAIRIE-SCHOOL , BROAD CENTRAL CHIMNEY, LONG CANTILEVERS (overhangs & balconies) er g ht

FOLDED PLANE like origami ...continuity...walls, ceilings, and floors become one
SIMPLE GEOMETRIES

HUMAN SCALE FROEBEL NothER B>
OPEN FLOOR PLAN feacher
o DESTROY BOX, no Victorian box-type rooms, - FLOW between rooms, and inside/outside
o Walls become screens, BANDS of WINDOWS, FRAME VIEWS - like ENGAWA
o Use MATERIALS IN NATURAL STATE -- same on exterior and interior
FORM and FUNCTON are one! Harmony, not one following other, secondarily
A UNIFIED WHOLE - inside and out - ORCHESTRATE SUN
BRING NATURE OUT OF MATERIALS, but Innovate (Textile Blocks, Modular "Ken” Design, etc.)
STRUCTURAL ART like in Nature (e.g., the veins in Leaves) - Interior space made exterior as architecture
SOFT WARM OPTIMISTIC COLOR TONES of earth, and autumn leaves

Japanese Buddhism & Shintoism,
with some roots in Chinese Philosophy

ASSIMILATE FIXTURES into structure, BUILT-IN FURNITURE ..... many plants & planters
ARCHITECTURE = MUSIC Ny e

AT

Arts & Crafts, Italy, JAPAN

=/ |MUSICIAN  fem
| A )
) ' Preacher = 4. ARCHITECT
FATHER MENTOR

‘ @
\ |
\ )

NOTE: COMPRESSION & RELEASE is not Organic Design, but commonly
used by FLW to cramp/hide entries so as to magnify destination Architecture

Louis Sullivan

GARM,
ENRY(
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61 YEARS OLD (1928)

[Life of Olgivanna Lloyd Wright Reviewed, 2017 ]

RECOVERS FROM TRAUMA;
MARRIES Olga IN 1928 IN RANCHO SANTA FE, CA

OLGIVANNA FRANK LLOYD
WRIGHT WRIGHT

o Olga lvanovna Milijanov Lazovich, born in Montenegro
o Aristocratic with Military General mother, and Supreme Court Justice father

o Father went blind, so she read for him; newspapers, legal documents, poetry and
philosophy books

o Elementary school in Russia
o At age 20, married a Russian architect.
o In Russia, followed mystic/philosopher Georgi Gurdjieff

o Fled Russia with Gurdjieff during 1917 Russian Revolution, who established the Institute for
the Harmonious Development of Man in France in 1922, to develop the “complete
person”— MIND, HEART, and BODY

 His curriculum was holistic and strict, incorporating dance, exercise, personal hardship, physical labor,
and psychological discipline
o She emerged as a DANCER, MUSICIAN, EDUCATOR, and PHILOSOPHER A
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Recall: up to Age 62 (1929)

! s THE OGDEN STANDARD Em-—
-] ,[ THEJTERRIBLE FATE
AN OF MAMAH BORTHWICK IN
¥ HER BUNGALOWOF LOVE

Musician Teacher  and her influential Rural ~ Wife Catherlne& 60h||dren His mlstress murdered,
Father Mother  Wisconsin Unitarian family and Taliesin burned to

Arch|tect

the ground in 1914 :
A&E Professor a i Architect Marries Olga
Joseph Silsbee Louis Sullivan in 1928

Allan Conover

Late 1800’s Industrial Revolution, Rebuilding Chicago after 1871 fire, 1893 Chicago
Worlds Fair with Japanese Building, Visits pre-WW!I Japan in 1906 and 1913, and
lives in Italy 1909,10.

From 1917 to 1922 (ages 50 to 55), lived three full years in Japan
.. then lives in California. And short bad “Rebound-Marriage” (Maude Miriam Noel)

1928 Marries Olga, who will be his soulmate for the rest of his life (30 more years)

e [/ 9 ||\\II
1929 stock market crash starts the Great Depression N4
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S0 now, at age 61:

The Great Depression (1930’s)
Living with no money at beginning of Great Depression
Taliesin Fellowship (Olga's idea)

Communal Living

Utopian Egalitarian Ideals
MIND, BODY, SPIRIT

World War Two (1939-45)

U.S. fought Nazi Germany, Imperial Japan, and fascist Italy (Mussolini)
Modernism (although he’s different from the other Modern Architects)

O
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https://en.wikipedia.org/wiki/Olgivanna_Lloyd_Wright

63-78 YEARS OLD (1930-1945)

[BURNS 2001]

OLGIVANNA FRANK LLOYD
WRIGHT WRIGHT

The Great Depression (1930's) resulted in less wealthy clients

So in 1932, created Taliesin Fellowship (school) -- Olga's idea, somewhat of a
socialist utopian architectural commune

New socialist utopian ideals of equal distribution of land:
1-acre suburban plot per person (1935 Broadacre City)
And later, after WWII (1939-1945), small “affordable” homes (Usonian Homes)

In 1937, the Fellowship expanded to Taliesin West in Arizona

However noteworthy wealthy clients resulted in:
Fallingwater in 1935
The Johnson Wax building in 1936

o
NN
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65 YEARS OLD (1932)

[(BURNS 2001]

OLGIVANNA FRANK LLOYD
WRIGHT WRIGHT

o 2l
In 1932, created Taliesin Fellowship (school) -- Olga's idea, somewhat I
of a socialist utopian-ideal architectural commune ﬂ

A
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68 YEARS OLD (1935)

[BURNS 2001]

OLGIVANNA FRANK LLOYD
WRIGHT WRIGHT




68 YEARS OLD (1935)

[STORRER 2017]

S.230 Fallingwater, Mill Run, Pennsylvania, 1935

FRANK LLOYD
WRIGHT

Images from
Wunderlich’s 2006
Architecture Theory
Lecture

See more recent lectures
in Wunderlich

Architecture Theory
Lecture Series

N 74
Rhotograph by other
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2015 Etown Architecture field trip

Professor Kozimor
works at Fallingwater




68 YEARS OLD (1935)

2015 Etown Architecture field trip to Fallingwater

FRANK LLOYD
WRIGHT
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FRANK LLOYD

68 YEARS OLD (1935)

2015 Etown Architecture field trip to Fallingwater

i
(]

[ »”:h?'l

%ﬁ\l
iR
iy

I
Gl
’\m|

'
&

"1’/4“/ Sh

7
!

ik
U

%

]
d

¢
(-
I/
x

[l




68 YEARS OLD (1935)

2015 Etown Architecture field trip to Fallingwater

Joseph T Wunderlich PhD
Co-Coordinator of Architecture Minors and Individualized Majors FRANK LLOYD

Associate Professor, and Computer Engineering Program Coordinator WRIGHT
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68 YEARS OLD (1935)

2015 Etown Architecture field trip to Fallingwater

Patricia L. Ricci PhD
Co-Coordinator of Architecture Minors and Individualized Majors
Director of Fine Arts

Associate Professor of Art History

FRANK LLOYD
WRIGHT
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68 YEARS OLD (1935)

2015 Etown Architecture field trip to Fallingwater

% . FRANK LLOYD
Milton D. Friedly MFA WRIGHT

Professor of Art




68 YEARS OLD (1935)

2015 Etown Architecture field trip to Fallingwater

Kristi L. Arnold
Assistant Professor of Art

FRANK LLOYD
WRIGHT




68 YEARS OLD (1935)
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68 YEARS OLD (1935)

2015 Etown Architecture field trip to Fallingwater

FRANK LLOYD
WRIGHT




The following slides are from
Wunderlich Lectures on Masonry, Stone, and Concrete
(specifically “PART 5 CONCRETE”),

1n his Materials and Methods course

- "MASONRY, STONE, & CONCRETE

~~ PART-5 CONCRETE

\ . Ioseph T Wﬁnderliéh PhD : : ' [/ ,
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Masonry, Stone, and Concrete POST-TENSIONED REINFORCED CONCRETE

U POST-TENSIONED CONCRETE
U Repair of DROOPING CANTILEVERS in Frank Lloyd Wright’s Fallingwater

‘ o Living room
T
i

iHe 2} J
: Ry ;
] i T s
— ,,_;\ R (e S 7 S | h"‘ ‘_‘g>; ‘
' T
Concrete pier o T
Suspended staicase | ©
FALLINGWATER Art galiery EAST/WEST SECTION

Master room

FALLINGWATER NORTH/SOUTH SECTION




Masonry, Stone, and Concrete POST-TENSIONED REINFORCED CONCRETE

U POST-TENSIONED CONCRETE
U Repair of DROOPING CANTILEVERS in Frank Lloyd Wright’s Fallingwater

Cantilever Concrete m& W . -
beam anchor i _
- 3 d 4 A\?\\\\\\\
Watefal — C 2))
= Steel cable Concrete anchor NIKY
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Masonry, Stone, and Concrete POST-TENSIONED REINFORCED CONCRETE

U POST-TENSIONED CONCRETE
U Repair of DROOPING CANTILEVERS in Frank Lloyd Wright’s Fallingwater




Masonry, Stone, and Concrete POST-TENSIONED REINFORCED CONCRETE

U POST-TENSIONED CONCRETE
U Repair of DROOPING CANTILEVERS in Frank Lloyd Wright’s Fallingwater




Masonry, Stone, and Concrete POST-TENSIONED REINFORCED CONCRETE

O POST-TENSIONED CONCRETE

U Repair of DROOPING CANTILEVERS in Frank Lloyd Wright’s Fallingwater




Masonry, Stone, and Concrete POST-TENSIONED REINFORCED CONCRETE

0 POST-TENSIONED CONCRETE
O Repair of DROOPING CANTILEVERS in Frank Lloyd Wright’s Fallingwater

0 Read page 57 and 58 of “POST-TENSIONING MANUAL?” by Post
Tensioning Institute

POST-TENSIONING
MANUAL

SIXTH EDITION

) posTTENsIONING
I22=! INSTITUTE *
8601 N. Black Canyon Hw


https://drive.google.com/file/d/1IycZTiSc8zOtMPIX-Zcwpg4rvEaZ1dGo/view

POST-TENSIONED REINFORCED CONCRETE

Masonry, Stone, and Concrete

O POST-TENSIONED CONCRETE
U Repair of DROOPING CANTILEVERS in Frank Lloyd Wright’s Fallingwater

2.13.4 Fallingwater, PA

Painted into the picturesque southwestern Pennsylvania
landscape 15 a national treasure that is also one of Frank
Lloyd Wright’s most famous architectural home designs;
Fig. 2.89. Unfortunately. the famous structure, Fallingwa-
ter, was at nisk of failure. The challenges date back 1o the
onginal construction in 1937, The concrete beams that
support the hung-in-space living room, its two adjoining
terraces, and the master bedroom terrace above were
under-designed. The beams sagged during construction
and continued to creep every year. By 1994 they were an
alarming 4 to 7 inches out of level. Given the great amount
of concern to public safety, the owner chose to install tem-
porary shoring beneath the main level terrace until & per-
manent strengthening scheme could be designed

I'he primary requirements for the permanent repair system
were strength and aesthetics. The system would need 1o be
strong enough to halt vertical creep while being invisible to
visitors. After careful review. the design team selected
external post-lensioning to retrofit the structure. Since
post-tensioning was an active system, in addition 1o the

Thirteen-strand tendons were placed on cach side of two of
the girders. One 10-strand tendon was placed on the west-
ern side of the third girder. Eight 0.6-inch single-strand
tendons were slated for the east-west direction. Reinforced
concrete blocks doweled into the sides of the existing gird-
ers were used 1o anchor and profile the post-tensioning
tendons. Small openings were cut into the existing south
parapet wall to gain access for multi-strand tendons for
stressing. Dead-end anchors were placed at the north end
of the girders.

Stressing operations were carefully staged and sequenced.
The four single-stmnd tendons were stressed in the cast.
west dircction and then the four multi-strand tendons were
stressed in the north-south direction. Stage stressing was
beneficial because it allowed engineers to visually inspect
the structure and monitor strains and deflections periodi-
cally, The single-strand tendons were tensioned to jacking
forces of approximately 43 kips each. The 10-strand and
13-strand tendons were post-tensioned to jacking forces of
300 kips and 390 Kips respectively. The multi-strand ten-

dons were grouted with a high quality, low-bleed cementi-
tious grout mixture,

All of the renovation work on the project was completed in

increasing the capacity it offered a means of reducing the
current deflections. Post-tensioning was also attractive
from an aesthetic viewpoint because it could be hidden in
the floor cavity between the girders and be virtually invis-
ible to the public

a 10-week period during the winter months when the

building normally closes to the public. No time was lost for

visitor services. The client was thrilled with the entire

process. The final result exceeded everyone's expectations

and is a testament to its success. The renovation process

did not have any architectural impact on the project. The

team proudly claims that the house looks exactly the same §)>
after the renovation as it did before the work started.

Read more from “POST-TENSIONING MANUAL”
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69-72 YEARS OLD (1936-39)
Johnson Wax Building

He’s often been criticized for the
engineering involved with his FR%E éﬁgYD
architecture,

ARCHITECTS SPRCIFICATIONS.

ENGIWFEERING PRINCIPLES TO BE APPLIED IN CONSTRUCTION OF

However- IMPERIAL HOTEL, TOKIO, JAPAN.

CORDITIONS: Soft ground; Rarthqueke tremors; High winds; Great humi@ity;
Downpours; No frost.

MATERIALS : No fabricuted Steel; Reinforced Cencrate; BGommercial round rods
. I . 1 only; Structure faced with Meugonry materiel throughout;
1) AS Shown Wlth the Japanese |||per1a Foundztion - Cushion; Soil reinforced to depth sufficient to
tnke loeds safely by casting into it's texture smell needles
of Goncrete - 2'-0" on centers - to the required nurber or to

Hotel that was one of only a few ne” soomonia 1init.

. . . SUPPORTS: Intermadiate, - exaggerated ; horizontsal bond; Concrete frced
bulldlng Standlng after the 1928 with other materirl; hollow wherever practiceble,
WALLS : Fxaggerated (less than piers); battered and cast solid, leyer

upon layer, within thin shells of facing material, with horizen-
earthquake thanks to hlS Selsmlc tal bond - facing thus becoming part of wall; %alls to bhe divided
. verticelly into sections rot over 40 feet; No piers or wells to
t t 1 . t be"puddled”.
structural engineering concepts
LATERALS: Slabs wherever possﬂf)lu continnona from side to side of building-
: with continuous reinfercement; Al) slabs and beams homogenenss
learned fI'O[“ the 1906 San FranCISCO as far £s possible; Steel reinforcement sub-divided into smellest
units possible; No aingle rod permitted to stend where two or
th k —> more could- take it's place; The more numsrons the strends, the
more homogeneous the mess of steel and concrete; No slabs to be
ear qua e “Euddlod";_ iwhere continuous homogenaous construction is used,
the Iactor of safety in the materirls and formulse is sufficient
to cere for exigencies of live load; In floors assume & low

live load; In figuring besms - ena helf the amount; In Tootings
one tenth; Vherever possible construction is to be balenced

2) He loaded a mockup Of these Johnson :;;rc:;:ﬁév:;d;g}:gigi.:l:r spens, empoloying the continuous beem

Always the structura)l form shall give tho ground-work for the
finished surfaces unless otherwise required for ducts or for

Wax building columns with twice the <,

Continuous flat slebs to be given preference to beam £nd sled
construction wherever sconomically rasasonable-

deSign load just to prove tO hiS T™wo way reinforcing To be used wWhemevaT comditiond do not

render it rn’economic ebeurdity,
Horizental slabs and heams are to continue through the walls

detractors that this revolutionary idea they encounter and to the br ok of the faoing.
Of Lillypad-like CO]'umnS Cou]'d h01d up Figure 9 "Architects Specifications. Engineering Principles to Be Applied in Construction of Imperial Hotel,

this building o
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Johnson Wax Building (1938) - Building
Ahead of Its Time

Posted on May 18, 2018 | By Hugh Maorrison | Mo comments

1930s State of The Art Dendiform Columns Tested

This post reviews briefly testing to destruction of a tapering reinforced concrete column,
conceived in ‘organic style' like a flower stem with caly:

The image to the left shows the vast
open plan offices for the Johnson
Wax company headquarters in
Racine Wisconsin which was
completed in 1938,

The dimensions of the columns
were as follows: height 211t (6.5m),
base %in (225mm) diameter, head
21in {533mm) diameter = hollow,
opening out to a concrete dish at
the top (calyx) 18.5ft diameter
(5.7m). the columns supported
glass skylights on a grid

approximating to m (actual dimension not known).

The two engineers who made caloulations for the columns were Mendel Glickman and
Wesley Peters, the son in law of Frank Lloyd Wright.

Their design was not believed to be sufficient according to the state engineers, who stated
that the base of the columns should be at least 30in (762mm}).

It would not take a lot of imagination, looking at the columns in the image to the left, to
see the effect of tripling the column diameter = they would look stupendously large.
Intuitively, looking at the proportions of the columns and the fact that they are not
carrying a large load - lightweight roofing and their own self weight - the stems look
proportienally correct.

To prove to the authorities that the columns were strong enough a column was tested to
twice its design load - 24tons (24,000 |bs; 11,000kg;110kN). Frank Lioyd Wright stood next
to the column at the design weight of 12 tonnes and tapped the shaft with his walking
stick.

The column was loaded further 60 tonnes (5 times design load), when cracks appeared,
bt it still withstood the loading, only collapsing after a crane pulled away one of the
timber props.

09-72 YEARS OLD
(1936-39)

FRANK LLOYD
WRIGHT

He loaded a mockup of these
Johnson Wax building columns
with twice the design load just
to prove to his detractors that
this revolutionary idea of
Lillypad-like columns could
hold up this building

S OURC E . http://struartapp.com/johnson-

wax-building-1938-building-ahead-of-its-time/



http://struartapp.com/johnson-wax-building-1938-building-ahead-of-its-time/

Structural Appraisal 69-72 YEARS OLD
Might the design be judged conservative by modern standards? ( 1 9 3 6 _ 3 9)

Can the maximum 60 tonne load be justified by our old friend, the Euler
buckling equation?

The testing
was carried
out using sand
bags and sand
to load up the
columns.

FRANK LLOYD
WRIGHT

Cectraines He loaded a mockup of these
| Ginimgeaa Johnson Wax building columns
the left shows with twice the design load just

the test

column. It was to prove to his detractors that
A this revolutionary idea of

leaning shores

which were braced in plane. Llllypad-hke COlumnS COUld
By appearance the shores provided partial restraint to the top of the column, but for the hOld up thlS blllldlng

purpose of this blog it will be assumed that they are well held in position.

Eccentricity
There is bound to be some eccentricity of loading. This is assumed to be 150mm or circa
30% of the top diameter.

Design Check SOURC E . http:/struartapp.com/johnson-
wax-building-1938-building-ahead-of-its-time/

If the initial 2xdesign load is considered to be the ultimate load to limit state design, then
a simple chart for circular columns can be used. In this example the UK design standard
chart BS8110 is shown below.



http://struartapp.com/johnson-wax-building-1938-building-ahead-of-its-time/

Calculation Check to BS8110

A caloulation was carried out based on a design ultimate koad of 110kN, with moment of
16.5kNm Trom thie 150mm eccenaridty and an average assumed column dlameter of
Z50mmL...

See (aloulation Nni Delow..
column calculadon

Lising the paramerers on the chart below, It 5 oear that tha column 1S not oesigned
anywnara near Its pradical Bmics, with cnly minimum reinforcement needed 1o comply
with @ modern code. The main vertical reinforcement may be shown o be approximately
0.4% of the columin area (as5UMINg an average diameter of 230mm or 117). This 15 &
mindmum amount generally used In conemparary deskgn.

MOTe that the CoUMmn 5 Sansitive o the eccentric B2nding mament in this example.

- 2

g = A
L

Slenderness
Is thie column slenoar?
The ratia of weideh to halg"rls GO 250 ap[}'l:\)ill'laleljl...IEi.

B38110 gives a limiting ratks of Nesght Damween raswains to minimum width approaching
6.

The codumn Is not partlcularly slender, although visually It appears sa.

Failure? Using Euler....
Fallure of the test column Is envisaged as a buckiing of the saction.

T test this Euber crivical koad Is readily found as the column |s siender.....with reference w
the book page 78, aside._

Per (Critical buckling load) = n2El/Le?

where I=nd"4/64 and Le=6_.4m and E short term concrete
= 20E3mPa [N/mmZ)

Caltulate | = 314225004084 = 19266 mm~4 (19177 amtd}

Therefora....

Per = 3.1422x20E3x192E6/64002 = 925,515N
(92,000kg;202,0001b;101 tons)

Answer - critical buckling load is 107 tons which is 40%
greater than the final test load of 60 tonnes.
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He loaded a mockup of these
Johnson Wax building columns
with twice the design load just
to prove to his detractors that
this revolutionary idea of
Lillypad-like columns could
hold up this building
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Conclusion 069-72 YEARS OLD

The codumn wias designed well within 15 capabiities, assuming a reasonably srang (1 9 36_ 89)
concrete, well compacred with nominal reinforcement mesh. Whnen e props wWere
remaved the Ipose material (sand bags and sand] might have wery guickly Increased any

eccentric kxading Into a progressive collapse. The column was vulnerable o an increase In He loaded one of these

MamEent (seg above) and the second order effect of shifting load and lack of resraint. columns with twice the design ‘
Framk Liayd Wrignt Included many other ground Dreaking fearures In the design - PErSpey load to prove to hlS detractors

fubes o provide a dappled Bght effect, underfloor heating, caviny flled axrernal bricks - . ] . FRANK LLOYD
with Insulating cork and condrate. that this revolutlonary 1dea of WRIGHT

& WEry INformatide youtube vides kasting abour 30 minutes ghves a fascinating history (o Llllypad-hke columns could

the bullding. hold up

WATCH THIS:

https://www.voutube.com/watch?v=lgQCLm7k mo

> > ) 200/27.07

Frank Lloyd Wright - Johnson Wax Administrative Building | 07/23

114,952 views * Jun 25, 2011 il 954 @1 15 & SHARE = SAVE

SOURCE:

http://struartapp.com/johnson-wax-building-1938-building-ahead-of-its-time/
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JdJ and JT Wunderlich in Arizona 2020
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Taliesin West, Pheenix Arizona, 1937 Frank Lloyd Wright
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Taliesin West, Phoenix Arizona, 1937 Frank Lloyd Wright
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JdJ and JT Wunderlich in Arizona 2020

Watch:

Taliesin West, Phoenix Arizona, 1937 Frank Lloyd Wright






JdJ and JT Wunderlich in Arizona 2020

Because they new I was an architecture professor, and because they
knew my son was looking into graduate schools for architecture, they
gave us a private tour of more of the Frank Lloyd Wright school.

Including their performance space, their library/study-room, and where
they build their own dwellings in the Desert.

<)

Taliesin West, Phoenix Arizona, 1937 Frank Lloyd Wright
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70 YEARS OLD (STARTING IN 1937)

[STORRER 2017]

Small “affordable” homes (Usonian Homes)

OLGIVANNA FRANK LLOYD

WRIGHT WRIGHT
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The Usonian Exhibition House floor plan created approximately 1,700 square feet of living space.

N\

y \\'-\'-. \'|
)

| 4)
~ A



Usonian Houses (from Wikipedia)

Lowell and Agnes Walter House 1950, Quasqueton, lowa
Kraus House 1950, Kirkwood, Missouri

Kenneth and Phyllis Laurent House 1951, Rockford, lllinois
Nathan Rubin House 1951, Canton, Ohio

Muirhead Farmhouse 1951, Hampshire, lllinois
Zimmerman House 1951, Manchester, New Hampshire
John D. Haynes House 1952, Fort Wayne, Indiana

Frank S. Sander House 1952, Stamford, Connecticut

Kentuck Knob 1953,

Stewart Township, Fayette County, Pennsylvania
John and Syd Dobkins House 1953, Canton, Ohio
Bachman Wilson House, Millstone, New Jersey 1954
Ellis Feiman House 1954, Canton, Ohio
John E. Christian House "Samara" 1954, \West Lafayette, Indiana
J. Willis Hughes house "Fountainhead", 1954, Jackson, MS
William L. Thaxton Jr. House 1955, Houston, TX
Louis Penfield House 1955, Willoughby Hills, Ohio
Cedric G. and Patricia Neils Boulter House 1956, Cincinnati, Ohio
Dudley Spencer House 1956, Wilmington, Delaware
Donald C. Duncan House 1957, Donegal, Pennsylvania (dismantled
and relocated from its original location in Lisle, lllinois)
Evelyn and Conrad Gordon House 1957, Wilsonville, Oregon (later
moved to Silverton, Oregon)
Lovness House and Cottage 1957, Stillwater, Minnesota
Robert H. Sunday House 1957, Marshalltown, lowa
John Gillin Residence 1958, Dallas, Texas
Paul J. and Ida Trier House 1958, Johnston, lowa

Herbert and Katherine Jacobs First House, "Jacobs I," 1937,
Madison, Wisconsin

Paul and Jean Hanna House, "Honeycomb House," 1937, Palo
Alto, California

Bernard Schwartz House 1939, Two Rivers, Wisconsin
George Sturges House 1939, Los Angeles, California

John and Ruth Pew House 1939, Shorewood Hills, Wisconsin
Hause House 1939, Lansing, Michigan

Bazett-Frank House 1940 Hillsborough, California
Goetsch-Winckler House 1940, Okemos, Michigan
Rosenbaum House 1940, Florence, Alabama

Clarence Sondern House 1940, Kansas City, Missouri
Pope—Leighey House 1941, Alexandria, Virginia

Stuart Richardson House 1941 (built 1951) Glen Ridge, New
Jersey

Alvin and Inez Miller residence 1946, Charles City, lowa

Erling P. Brauner House 1948, Okemos, Michigan

Usonia Homes, Pleasantville, New York

Sol Friedman House 1949

Edward Serlin House 1951

Roland Reisley House 1951

Melvyn Maxwell and Sara Stein Smith House 1949, Bloomfield
Hills, Michigan

Robert and Rae Levin House 1949, Kalamazoo, Michigan
Weltzheimer/Johnson House 1949, Oberlin, Ohio

Donald Schaberg House 1950, Okemos, Michigan

J.A. Sweeton Residence 1950, Cherry Hill, New Jersey | ..
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And we also visited nearby Kentuck Knob that he designed much later (1956 at age 89)
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70 YEARS OLD (1937)

HEXAGONAL

Hanna-Honeycomb House, Stanford California, 1937 o



JT Wunderlich III 1977 (age 16), 3™ prize Regional Design Competition (PA, NJ, DE)
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78 YEARS OLD (1945)

World War Il ends in 1945 e T

Nazi Germany defeated with a mass invasion by allied troops
Imperial Japan defeated by dropping of two atomic bombs
Taliesin Fellowship (Olga's idea) continues

NOTE: JT Wunderlich’s Father (JH Wunderlich II) served two years in the United
States Army fighting the Japanese in World War II in the South Pacific, then
served in the Texas air national guard and almost went to the Korean War (a
Proxy Civil-War over communism). He died in 2008.
Here’s a website made I for him:
http://users.etown.edu/w/wunderjt/DADhome page.html {‘ AN



https://en.wikipedia.org/wiki/Olgivanna_Lloyd_Wright
http://users.etown.edu/w/wunderjt/DADhome_page.html

JH Wunderlich (II)
WWII stories, and more, here:
http://users.etown.edu/w/wunderjt/DAD

ome pageSTORIES.html
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1930's -- THE GREAT DEPRESSION
"Parents loose large savings when banks close”
"My father {Joseph Wunderlich I) works a four-day week to help others stay employed”

1940's -- WORLD WAR 11

"A teenager preparing for war"

"Father refuses my enlisting as an Airforce officer at age 17"

"Drafted into the Army on my 18th birthday"

"One poor American soldier left in the pacific ocean”

"One poor hungry Japanese soldier”

"Still have ringing in my ear from exploding mortar that broke my watch"”
"Missionary work with the Headhunters of Borneo"

"The mayor of Mandoai has a tuxedo and top-hat, but no pants”

"Saved by penicillin in a Philippine jungle”

"Fishing with a hand grenade”

"Sharing a joke with 100 Japanese prisoners”

"Great structures that take years fo build can sadly be destroyed in seconds”
"The unparalled waste of war"

1940's -- TEXAS

"Becoming an Engineer at the Universily of Houston"

"Surviving a Houston hurricane in a college trailer”

"Flashbacks of war while finding screens for our college trailer”
"Founding a chapter of the Neumann Club at the University of Houston"
"The Texas Air National Guard”

"Seismic blasting in West Texas fo find water"

1950's

"Leaving Texas to be with my father after my mother dies"
"Seriously considering Seminary”

"l begin my 25 year career in Aerospace”

1960's

"My wife gives hirth to four children in less than three years"

"Helping the US win the space race"

"Convincing Pentagon Generals that fiber oplic glass wires don't break”
"Father dies in 1968"

1970's

"Turning down aerospace job in Pasadena to instead keep raising four children in PA"
"l end my 25 year career in Aerospace”

"Teaching fough teens at a vocational/Technical high-school”

"Helping my maverick teenage son(s) through the 1970's"

1980's
"Teaching calculus and physics in an all-female private school”
"Teaching physics at Villanova University”

"My son Joseph Il marries Karla in 1988" y
-
1990's |:
"My grandson Joseph Wunderlich IV is born in 1997" “
N
2000's

"My granddaughter Anna is born in 2002"
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