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>56%
Percentage of world population who are “urban dwellers”
https://www.worldbank.org/ext/en/topic/urban-development
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COMMUNICATION (mHz)
+ Broadcast

+ Emergency

+ICT

+ ISP

+ Social Media

+ Weather

ENERGY (kWh)
+ Electrical

+ Natural gas

+ Petroleum

+ Steam

TRANSPORTATION (Miles, Trips)
+ Rail

+ Vehicular

+ Aviation

+ Transit

+ Seafaring

+ Aerial Tramway / Gondola

+ Cycling

+ Pedestrian

— WASTE (Tons)

+ Wastewater / Sewage
+ Stormwater

+ Combined WW/SW

+ Landfill & Recycling

+ Industrial

— WATER (Gallons, MGDs)

+ Dams, Reservoirs

+ Supply, Groundwater or Surface water
+ Treated / Treatment

+ Firefighting

+ Irrigation

+ Purple pipe

Lifeline Systems & Urban Dwellers
New York NY
Walk-through of expanded lifeline systems
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(18) Types of Infrastructure
Infrastructure > Critical Infrastructure > Lifeline Infrastructure
5 2021 Report Card for America's Infrastructure, ASCE
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FROM IDEA TO INFRASTRUCTURE 121029: Hurricane CATO Superstorm Sandy
Intensity & Trajectory
12 New York City, NY
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FROM IDEA TO INFRASTRUCTURE 121029: Hurricane CATO Superstorm Sandy
West 26 Street, looking north (Images: Iwan Baan)
13 New York City, NY
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COMMUNICATION

+ Broadcast

+ Emergency
+ICT

+ ISP

+ Social Media
+ Weather

mHz

121029: Hurricane CATO Superstorm Sandy
Failures to Lifeline Systems
Communication




e
- -




COMMUNICATION (mHz)
+ Broadcast

+ Emergency

+ ICT

+ |SP

+ Social Media

+ Weather

' ENERGY (kWh)
+ Electrical

¢+ Natural gas
+ Petroleum
+ Steam

TRANSPORTATION (Miles, Trips)
+ Rail

+ Vehicular

+ Aviation

+ Transit

+ Seafaring

+ Aerial Tramway / Gondola

+ Cycling

+ Pedestrian

Transportation




COMMUNICATION (mHz)
+ Broadcast

+ Emergency

+ICT

+ |SP

+ Social Media

+ Weather

ENERGY (kWh)
+ Electrical

+ Natural gas

+ Petroleum

+ Steam

TRANSPORTATION (Miles, Trips)
+ Rail

+ Vehicular

+ Aviation

+ Transit

+ Seafaring

+ Aerial Tramway / Gondola

+ Cycling

+ Pedestrian

WASTE (Tons)

+ Wastewater / Sewage
+ Stormwater

+ Combined WW/SW

+ Landfill & Recycling

+ Industrial

FROM IDEA TO INFRASTRUCTURE 121029: Hurricane CATO Superstorm Sandy
N Failures to Lifeline Systems
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Elements which

o Elements controlied
need aftect performance by planner

(““total system’)

information

resources

“Environment” System to be L'l'he “universe”’
designed

Figure 1-3. The Systems Approach—A Process

The Question Concerning Methodology
The prevailing Systems Approach
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Il. The Archaeological Imagination
From situated imaginaries to infrastructure

The Archaeological
Imagination

V4

“Archaeologists work with what remains.

Crossrail London
Archaeology in infrastructural development

FROM IDEA TO INFRASTRUCTURE



Working with what remains
Archaeology is not the discovery of the past
Engage - Arrange - Transform

GEOLOGY
encounter
visit
intervene
interrupt

Archaeologists do not discover the past.

. . RETURN ON SITE
We work with what remains.

ENGAGE

Duration — the persistence of things beyond their moment.
Encounter — meeting those persistent things in the present.

REMOTE
The archaeological imagination: the conjectural faculty that TRANSFORM
pieces fragments into meaningful form.

ARRANGE

DISPLACE . FRAME

FROM IDEA TO INFRASTRUCTURE



Infrastructure is archive and instrument

The urban present as palimpsest = 3 By e B BL

New York NY — the Donna high-water mark, 1960 ' — R - BERA Y p- w e——
R B 1 .." BGM!THS'IOP 'g (Tl
; ; " T ’ (‘“p(_(.z N
i T it

Every city is what remains.

Every pipe, cable, regulation and corridor carries forward
earlier decisions — earlier imaginaries of governance, risk,
and collective life.

Sandy overtopping the Donna-height seawalls was not a
failure of engineering. It was a failure of temporal
iImagination.

FROM IDEA TO INFRASTRUCTURE



The city is performed, not built
Re-articulation, never invention from nothing

A city is something people do,
generation after generation.

No city was ever invented from nothing. The Graeco-Roman
city itself was a re-articulation of inherited forms — a
recombination that gave us politics.

Not “what shall we build?” but: what do we have, and
what new combination is latent within it?

Emperor Diocletian’s Palace still present in modern Split, Croatia

FROM IDEA TO INFRASTRUCTURE



The same faculty, run forward
Design foresight — foresight.stanford.edu
Backcasting - Janus cones - abduction

Reconstructing past lifeworlds and designing future
ones are the same operation:

disciplined, materially anchored speculation — run
in two temporal directions.

Backcasting is excavation in reverse.
The Janus cone looks as far back as it looks forward.

The Janus Maneuver -
https://mshanks.com/2026/06/06/some-archaeological-notes-on-futures-studies/

FROM IDEA TO INFRASTRUCTURE

JANUS CONES

Janus Cones looks backwards and
forwards in time to identify the timing
of historical events and how timing
affects potential future events.

WHEN TO USE IT
¢ To become a fast expert of your
topic’s background
¢ To discern a possible pattern of
relationships among many related
(and even unrelated) events

WHY IT'S HELPFUL

History is often told by the winners,
who present one view of an event.
There are always other views. The Janus
Cones method overcomes the limits
of a survivor’s bias by helping you see
multiple events that have converged
to the dominant understanding in the
present time.

The center of two cones marks today.
The left cone faces the past. The further
back in time you go, the fuzzier human
memory becomes. The right cone faces
forward in time, equally murky and
unknowable the further out in time you
go—what futurists like to call a “cone of
uncertainty”.

Future patterns often reflect, but do
no necessarily repeat, past patterns.
However, only in hindsight do (most)
patterns become clear. Many events,
which may not seem related, caninfluence
one another.

WHAT YOU GET

Janus Cones lets you release the strict
linear assumptions of events, allowing
to view multiple, overlapping, and
intersecting events in a single shared
framework at once. Each vertical marker
denotes a specific time period, such
as 5 or 10 years, going incrementally
backwards or forwards.



The city is performed, not built
Re-articulation, never invention from nothing

Sensibility — the attunement: attention to traces,
temporal depth, what persists, what is missing.

Imagination — the articulation: re-arranging what

remains into new constellations.

Creative pragmatics — the means: learnable skills
and competencies that mobilize both.

Each addressed to
Aspects of urban process

FROM IDEA TO INFRASTRUCTURE

neighborhood

sense of place

city versus country
monuments and memories
stage spectacle

inhabit

territory

defences

storage and archives
buildings

city layout

prevent mobility - control

assembly

being together — co-presence
membership

legal codes

rules and regulations

standards and measurement
surveillance
manage risks (e.g. food and security)

tax and tribute

plan and administer

knowledge management

=

incorporating

calculating

Urban process-relations - a performance model

situating

compressing

mobilizing

flowing

family and kinship
social networks
trade and exchange
patronage

share and collaborate

translate/mediate

information

genes

goods

viruses and bacteria
energy

raw materials

people — migration and travel

armies and campaigns
labor

logistics and projects

___———— factional supporters

management systems

command and control

crowds and “the mob”

density of occupation

time and space — “small worlds”

signs and symbols

information




The design studio as laboratory
Where the archaeological imagination is put to work

These are skills and competencies —
they can be taught, practised, learned.

The studio: a laboratory for infrastructural
prototyping.

London, Crossrail archaeology - medieval housing

FROM IDEA TO INFRASTRUCTURE



From ldea to Infrastructure:

Part |: The Problem

Part Il: The Archaeological Imagination

Part lll: Hybridized Urban Infrastructures (HUIs)



GHEEN MILES 14036380

s

Tiokar Gl Arwy 0]

Vs & oo — .

how Tueone = Condrg Syvare

li!' 2 g : Tyl 31 3] — Memeuewcnrncmen

——
-~ At
-
Lnrog e Imgabon A dacdon \":',.» i:'i,%‘};-l] I 7\»« broresctor iy e
< 5 < St

t ‘Iw Alges toreacize copaz iy
J bt e ¢ v e

-

- A A “‘\IWIH?‘ ""‘;""“"‘.m"“" - - =
] , I BV z
Ry -__—.L > a L E

FROM IDEA TO INFRASTRUCTURE

HUIs: Hybridized Urban Infrastructures
Knoxville, TN
32 Kate Ankenbauer Hier
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1 farming the grid— parcelized american landscape

| 1 township = 6 5q miles

Land Ordinance of 1785

Installation of Thomas ‘s y
' 3/4 of continer)al united states
1 acre = amourtan ox can plough in 1 day

Tacre = 1 furlong (660ft) x 1 chain (661

E 15 1 acre = 4,840 3q yards = 43,560 sq feet
: “sal mile | - | averagen ebraska family farm size (acres)
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ground floor plan

robotic urban farming : lincoln, ne

The new-age family farmer re-purposes available parking
structure rooftops for the growth of agriculture in the dense
urban environment using aerial robotic technology. Lives,
works, and sells on site at L stand 12th; providing the first locally
grown foods for the urban grid of Lincoln.
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HUIs: Hybridized Urban Infrastructures
Lincoln, NE

Steven Dix
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Shane Labenz
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NFRA-X

INFRA-X

ACTIVITY TEACHING

LOGIP

exploring the archaeological imagination

MICHAEL SHANKS ~ ARCHAEGLOGIST

WELSH MEMORIES IN A CRETAN LANDSCAPE

I am on a short visit to Crete. Elounda, Lasithi. Out east.
Past the prehistoric ruins of Malia, to where Chris
(Witmore) and | drove in the Renault convertible on an
impromptu photo shoot. It's been twenty five years since.
Another visit now to liquid commingling times. A dappled

landscape | look out over a..

SOME ARCHAEOLOGICAL NOTES ON FUTURES

STUDIES

The Janus Maneuver Hindsight, foresight, and futures
studies Everyone, it seems, is a futurist now. Here are
some loosely gathered thoughts on why an archaeology
of design may be a missing foundation. These are notes —
so expect inaccuracies and mistakes of memory (hopefully
minor). After Janus - the divine principle of looking both
back..

WEBSITES & EMAIL

POSTS  ABOUT  CONSULTING | TALKS ~ PROJECTS ~ ARCHAEOLOGY  DESIGN FORESIGHT

POSTS

TRANS-NATION CO-CREATION

Studio Michael Shanks Stanford This week | am off to join
Sabine (Remdisch) and colleagues as part of our
collaboration — Trans-nation Co-creation. Here's a kind of
prospectus. TNCC Tour and Dialogues: A Week of
Innovation, Leadership, and Foresight From June 13 to 19,
2026, the Institute for Performance Management at

Leuphana University Lineburg holds a...

NEWSLETTER — STANFORD ARCHAEOLOGY
CENTER

Prospective reflections on 2025-26 Acting with nature —
prehistory My new book Archaeologies of Nature:
Activating the Archive, written with Gabriella Giannachi,
University of Exeter and Turin, is now complete and in
production. Open Access — it will be available as PDF in
June 2026. We use an archaeology of artworks to probe

human relationships...

HERITAGE — MAKING FUTURES

A critical-heritage complement to the Janus Maneuver —
[Link] More notes on futures studies. A second component
to the same conclusion: that working with the past is a
way of making futures. Convergence — the “Janus
Maneuver” and heritage futures In a recent post | made

the case for “The Janus Maneuver” [Link] — that...

Al AND COLLABORATION — LESSONS FROM

STANFORD

Here is the keynote | presented at our reunion last week in
Odense, of Danish alumni of the Stanford H-Star
fellowship program (2010 to 2015). Keith Devlin (H-Star
director emeritus) and Connie Svabo of the STEM
Education Research Center - FNUG at University of
Southern Denmark [Link], were our hosts. The program
enabled about 50...

mshanks.com
Professor Michael Shanks, PhD
mshanks@stanford.edu

THEMISSION OF INFRA-X ISTO ENHANCE THE OPERATIONAL PERFORMANCE OF
INFRA-SYSTEMS, STRUCTURES, AND COMPONENTS USED BY THEURBAN DWELLER.

The research trajectory of Infra-X is motivated by Luman-centered empathy in
acknowledging the demcnstrazed and gpecial needg of urban dwellere. Thege neede are
contested by a range cf 21 cantury threats and tazarcs to which urban dwellers are
particularly vulnerable. Tnis urban risk is observable and documentab’e, and serves
23 the basis for cenducting original regearch and contriduting to the shared body of
knowledge acrocs built enviroament disciplinec.

Infra-X is ‘ngquiry-led, and esstablishes rigor by constraining overall wethodcloecical
vossibility to better pursue design-actionable researcr outcomes. lts researck actior
includes cataloging cperational faillures to 1liZeline irnfrastructure systems impactinc
urban populations, documenting the scalability of urban risk between community
resilience and natiocnal security, and designing hybridized infra-structures witk
multi-regenerative capabilizies.

Infra-X ie an interdieciplinary group whose work bridges the Design and Engineering
domaing. Specifically, Infra-X is a graduate-level ceslyn research lab based in Palo
Alto, Califormia.

Chrig Ford, PhD, AIA is the principal investigator of Infra-X. Chris is a design
professional, design educator, and design researcher in the aresas of both

red architect, full member of
tructure Resilience Division

Architecture and Infrastructure design. He is a regi
the AIA, and an inaugural committes member of the Infr
of ths ASCE. He is also a co-founder of “Techmelogy | Architecture + Design” (TAD
Journal), a peer-review journal published by the Association of Collegiate Schools of
Architecture (ACSA) and printed by Taylor & Francis (Routledge). Chris has a PhD in
Mechanical Engineering and a PhD Minor in Civil & Environmental Engineering from
Stanford University, where he was also a Stanford Interdisciplinary Graduate Fellow
(SIGF) .

Infra-X.org
Chris Ford, PhD, AIA
cford4d@stanford.edu
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