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When  we  th i nk  o f
Leonardo  da  Vinci,
images  of  the  Mona
Lisa  and  The  Last
Supper  immediately
come  to  mind.  As  a
p a i n t e r ,  h e  i s
unmatched.  Yet,  his
genius  extended  far
beyond  the  canvas.
A m o n g  h i s  m a n y

pursuits, Leonardo Da
Vinci  architecture
work  represents  a
fascinating,  though
often  over looked,
d i m e n s i o n  o f  h i s
career. He never built a
single  structure  that
stands  today,  yet  his
architectural  drawings,
manuscr ip ts ,  and
visionary  city  plans
reveal a mind centuries
ahead of its time. This
article  delves  into  the
depth  of  Da  Vinci’s
a r c h i t e c t u r a l
c o n t r i b u t i o n s — h i s
t h e o r e t i c a l
explorations,  designs
f o r  c h u r c h e s ,
fortifications,  bridges,
a n d  u r b a n
utopias—showing  how
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h i s  e n g i n e e r i n g
prowess  and  artistic
vision converged in the
realm of architecture.

THE FOUNDATIONS
OF DA VINCI’S
ARCHITECTURAL
PHILOSOPHY

Leonardo’s approach to
a rch i tec tu re  was
deeply  rooted  in  the
Renaissance  ideal  of
bel  composto—the
beautiful  whole.  He
b e l i e v e d  t h a t
architecture  must
harmonize with nature,
geometry,  and  human
propor t ions .  Th is
echoed  the  Vitruvian
principles he famously
i l l us t ra ted  in  the
Vitruvian  Man.  For
Leonardo,  a  building
was not just a shelter
but  an  organic  entity,
where  every  line  and
curve  had  a  purpose
derived  from  natural
f o r m s  a n d
mathematical ratios.

His  architectural  work
was  heavily  influenced
b y  h i s  s t u d i e s  o f
hydraulics,  mechanics,
a n d  a n a t o m y .  H e
observed  how  water
moved,  how  muscles
worked, and translated
those  principles  into
structural  design.  This
i n t e r d i s c i p l i n a r y
t h i n k i n g  s e t  h i s
architecture apart from
contemporaries  like
Bramante  or  Alberti.
While they focused on
classical  orders  and
symmetry,  Leonardo
sought  to  integrate
movement,  light,  and
fluid  dynamics  into
static  forms.

Early
Architect
ural
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Drawings
and

Patrons
Leonardo’s  first
recorded  architectural
works  date  to  the
1480s in Florence and
Mi lan.  In  1482,  he
wrote  a  famous  letter
to  Ludovico  Sforza,
Duke of Milan, touting
his  skills  in  military
engineering,  bridge
d e s i g n ,  a n d
architecture. This letter
is a testament to how
Leonardo  Da  Vinci
architecture  work
was  often  tied  to  his
r e p u t a t i o n  a s  a n
engineer. He promised
to  create  innovative
fortifications,  portable
bridges,  and  even  a
m e t h o d  f o r
constructing  siege
tunnels .  A l though
many of these projects

remained  on  paper,
t h e y  e a r n e d  h i m
access  to  the  ducal
court and commissions
for  ecclesiastical  and
civic  design.
One  of  his  earl iest
architectural ideas was
a plan for a city on
two  leve ls ,  w i t h
pedestrian  walkways
above  and  canals  for
g o o d s  a n d  w a s t e
below.  This  concept,
conceived  during  a
p lague  outbreak ,
a imed  to  improve
s a n i t a t i o n  a n d
circulation—foreshado
wing  modern  urban
planning.

KEY PROJECTS IN
LEONARDO DA
VINCI
ARCHITECTURE
WORK

W h i l e  m o s t  o f
L e o n a r d o ’ s
architectural  designs
were  never  executed,
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his surviving notebooks
contain  hundreds  of
sketches  that  outline
his  vision.  Below  are
the  mos t  no tab le
ca tego r i e s  o f  h i s
architectural  work.

1.
Designs
for
Churches
and
Central-
Plan
Buildings
L e o n a r d o  w a s
fasc inated  by  the
central-plan  church—a
structure  symmetrical
around a central dome.
He produced numerous

studies  for  domed
c h u r c h e s ,  o f t e n
influenced  by  the
Byzantine  and  early
Renaissance traditions.
However,  his  designs
w e r e  u n u s u a l l y
dynamic. In Manuscript
B (Paris), he sketched a
c h u r c h  w i t h  a n
o c t a g o n a l  d r u m ,
towering  buttresses,
and  an  innovat ive
system  of  ribs  that
distributed  weight  like
a skeleton.
H i s  m o s t  f a m o u s
architectural  drawing,
“Plan  of  a  Centralized
C h u r c h ”  ( c .
1488–1490),  shows  a
complex  geometry  of
radial chapels around a
m a i n  s p a c e .  T h i s
design  later  influenced
the development of the
h igh  Renaissance
church, particularly St.
Peter’s  Basi l ica  in
R o m e .  A l t h o u g h
Bramante  receives
credit  for  the  original
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plan  of  St.  Peter’s,
some  art  historians
argue  that  Leonardo’s
earlier  studies  paved
t h e  w a y  f o r  t h e
centralized  church
ideal.

MS B, f.
24v-25r: A
detailed plan for
a church with a
central dome and
four surrounding
towers,
demonstrating
an early grasp of
structural
mechanics.
Codex
Atlanticus, f.
46r-b: A design
for a mausoleum
or chapel with a
complex double-
shell dome,
similar to later
Baroque
solutions.
Study for a
Dome over the
Crossing of a
Church: A series

of drawings
exploring how to
support a dome
using multiple
arches and piers,
anticipating
Brunelleschi’s
work in Florence
but with greater
verticality.

2. The
Ideal City
of the
Renaissa
nce
Leonardo’s  urban
planning  concepts  are
arguably  h is  most
f o r w a r d - l o o k i n g
contribution.  In  the
Codex  Atlanticus,  he
outlines a vision for a
“new  city”  built  on
multiple  levels.  His



6

6 Leonardo Da Vinci Architecture
Work

2023-06-01

idea l  c i ty  p lans
included  canals  for
transportation  and
sewage,  wide  streets
for air  circulation, and
elevated  walkways  for
pedestrians.  He  even
designed  a  complex
system  of  locks  and
dams to control  water
flow.  This  was  a  direct
r e s p o n s e  t o  t h e
crowding  and  disease
in medieval Milan.
Although his  plan was
never  realized,  these
ideas  influenced  later
urban  theorists  like
Ildefons  Cerdà  and
Ebenezer Howard. The
separation  of  human
and  industrial  traffic,
the  integrat ion  of
green spaces, and the
use  of  underground
utilities  all  appear  in
embryo  in  Leonardo’s
notebooks.

3.
Bridges
and
Military
Architect
ure
Leonardo’s engineering
side  is  fully  displayed
in  his  bridge  designs.
The most famous is his
s e l f - s u p p o r t i n g
bridge, which requires
no nails or ropes—only
interlocking  beams.
This  design,  often
called  the  “Leonardo
br idge,”  has  been
recons t ruc ted  i n
modern  times  and  is
still  studied  by  civil
engineers.  He  also
designed  a  massive
single-span  bridge  for
the  Golden  Horn  in
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C o n s t a n t i n o p l e
(Istanbul)  for  Sultan
B a y e z i d  I I .  T h e
proposed bridge would
have been the longest
in  the  world  at  the
time, with span of 720
f e e t .  T h e  s u l t a n
rejected it,  but  recent
computer models show
it  would  have  been
structurally  feasible.
In  fortification,
Leonardo  designed
low, angled bastions to
deflect  cannonballs,
rep lac ing  the  ta l l
medieval walls. He also
studied  the  geometry
o f  f o r t r e s s e s  t o
minimize  dead  zones.
His  drawings  of  star
forts  and  earthworks
are  scattered  across
the Codex Atlanticus
a n d  C o d e x
Trivulzianus .

Milan1.
Cathedral
Project (1487):
He was one of

several
consultants
asked to propose
a design for the
cathedral’s
tiburio (lantern).
His solution
involved a
double-shell
structure, but it
was not chosen.
Sforza Castle2.
Renovations:
He designed new
staircases, water
systems, and a
three-level
courtyard with
arcades.
Villa of Charles3.
d’Amboise: A
set of garden
and water
feature designs
for the French
governor of
Milan, showing
his integration of
architecture with
landscape.
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THE ROLE OF
WATER AND
LANDSCAPING IN
DA VINCI’S

ARCHITECTURE

One  cannot  discuss
Leonardo  Da  Vinci
architecture  work
without  emphasizing
his  obsession  with
hydraulics.  He  saw
water  as  a  structural
element  in  itself.  In
many  architectural
drawings,  he  includes
canals,  fountains,  and
irrigation channels. For
example, his design for
a  “water  organ”  or
hydraulic  pump  in  a
garden  was  intended
to  power  mus i ca l
i n s t r u m e n t s  a n d
automate fountains.
He  also  designed  a
pressur ized  water
supply  system for  the
Palazzo  dell'Arte  della
Lana in Florence and a
sewer  sys tem  fo r
Milan.  These  projects

were  never  built,  but
they demonstrate how
h i s  a r c h i t e c t u r e
extended  beyond
b u i l d i n g s  i n t o
infrastructure.

INFLUENCE AND
LEGACY OF
LEONARDO’S
ARCHITECTURAL
IDEAS

T h o u g h  u n b u i l t ,
L e o n a r d o ’ s
architectural  work  left
a profound mark on the
Rena i s sance  and
beyond. His studies of
central-plan  churches
influenced  Bramante
and Raphael. His urban
planning  ideas  were
revived during the 19th
century  when  cities
s t r u g g l e d  w i t h
industrialization.  Even
today,  engineering
schools  analyze  his
bridge  designs  for
efficiency  and
elegance.
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Fur the rmore ,  h i s
m e t h o d  o f  u s i n g
geometry  and  nature
as  a  guide  inspired
l a t e r  B a r o q u e
a r c h i t e c t s  l i k e
Borromini,  who  also
sought  organic  forms.
T h e  f a c t  t h a t  h i s
architectural  drawings
are preserved in major
collections—the Codex
Atlanticus  in  Milan,
the  Royal  Collection
a t  W i n d s o r ,  a n d
Manuscript  B  in  the
I n s t i t u t  d e
F r a n c e — a l l o w s
scholars  to  continue
studying  his  visionary
approach.

Why So
Few
Buildings

?
Why did a genius like
Leonardo  fail  to  build
any major architectural
monument?  Several
reasons  explain  this.
F i rs t ,  h is  rest less
curiosity  often  drove
him from one project to
another,  leaving many
unfinished.  Second,  his
patrons  frequently
demanded  practical,
immediate  solutions,
w h i l e  L e o n a r d o
preferred  to  explore
the perfect form. Third,
the  political  instability
of  I ta ly  in  the  late
1400s and early 1500s
meant that many ducal
p r o j e c t s  w e r e
abandoned.  Finally,
Leonardo  h imse l f
admitted he was not a
builder; his hands were
more  comfortable
holding a drawing pen
than  a  t rowe l .  He
remained  a  theorist,
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and  his  true  building
was  the  ideal  city  of
the mind.

SEMANTIC AND
GEOGRAPHIC
RELEVANCE:
WHERE TO SEE
LEONARDO’S
ARCHITECTURAL
LEGACY

Whi le  no  o r ig ina l
Leonardo  bui lding
s t a n d s ,  o n e  c a n
e x p e r i e n c e  h i s
architectural thought in
several locations:

Milan, Italy:
The Pinacoteca
Ambrosiana and
the Museo
Nazionale della
Scienza e della
Tecnologia house
exhibits of his
architectural
models.
Vatican City:
The overlap
between
Leonardo’s

centralized
church designs
and the
Bramante-
designed St.
Peter’s Basilica is
visible in the
structural plans.
France: The
Château du Clos
Lucé in Amboise
displays
interactive
models of his
architectural
machines,
including a
movable bridge.
Virtual
Collections: The
Royal Collection
Trust online and
the Codex
Atlanticus
digitized by the
Ambrosiana
Library offer
high-resolution
scans of his
architectural
drawings.

These  resources  are
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essential  for  anyone
researching  Leonardo
D a  V i n c i
architecture  work
and  i t s  impact  on
e n g i n e e r i n g  a n d
design.

CONCLUSION: THE
ARCHITECT WHO
NEVER BUILT

Leonardo  da  Vinci’s
architecture  work
remains a testament to
t h e  p o w e r  o f  t h e
i m a g i n a t i o n .  H e
env is ioned  c i t ies
w i thou t  d i sease ,
churches  that  seemed
to  float,  and  bridges
that crossed vast bays.
Though these  projects
stayed on paper,  they
c h a l l e n g e d  t h e
a r c h i t e c t u r a l
conventions of his time

a n d  l a i d  t h e
groundwork  for  future
i n n o v a t i o n .  H i s
approach  combined
ar t ,  s c i ence ,  and
h u m a n i s m — a
synthesis  that  is  the
very  definition  of
Renaissance  thought.
When  we  explore  his
notebooks, we are not
looking  at  abandoned
plans  but  at  vibrant
seeds  tha t  wou ld
g e r m i n a t e  o v e r
centuries.  In  many
ways,  the  modern
world—with  its  focus
on  sustainable  cities,
i n t e g r a t e d
infrastructure,  and
harmonious  design—is
still catching up to the
i d e a s  f o u n d  i n
Leonardo  Da  Vinci’s
architectural  work.


