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Claim: We can trace the architectural character of the
sociotechnical associations between the human body and its
environment in non-building figures like mobile vehicles.

@

N.B. A complementary part of this claim, not discussed here, is that we can examine how
the mundane relational politics of enclosure and mobility figures affective bodies, where
militarisation can be “traced and interrogated in more accountable ways” (Isla Forsyth in
Merriman et al. 2017:50; also Rech et al. 2015).
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*Dr Fadi Shayya is a Lecturer in Architecture & Urbanism at the University of Salford, UK
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In these field notes from my doctoral research at the University of Manchester (Shayya,
2021), | raise questions about patents as cosmogarms, i.e., “external depictions of the
elements of the cosmos and the connections among them” (Tresch, 2007, p. 92),
associated with planetary design as a practice of scalable technics. | also catalogue
observations about architectural associations between militarised bodies, armoured
vehicles, and landscapes. | present my analysis in a hybrid format of field notes and a
visual essay, which can be read as a set of non-sequential, quasi-ethnographic
observations. Readers can rearrange them to generate nuances or trace their actor-
networks across a transdisciplinary thought experiment. These observations form the
basis of an upcoming research publication on the architectural translations of survivability.

@
@

Questions: architecture, mobility, horizontality

@
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@
@
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| collected these notes and empirical media during my doctoral research fieldwork (2017-
2019). They allowed me to assemble an alternative field to study mobile architectures —
as relevant to architects, designers, and engineers — or the architectures of mobility — as
relevant to geographers and sociologists. Inspired by STS and Bruno Latour’s call to
house the nonhuman masses in a new social theory (1992) and Albena Yaneva’s
theorisation of associations that bind us architecturally (2009, 2010, 2017), my
proposition expands the scope of architectural research to include the expansive domain
of inhabitation where humans and mobile machines inhabit each other — as much as
humans inhabit stationary buildings in the traditional architectural perspective.

©

e Why is it timely and relevant to expand theorising the architectural — not architecture
— in an increasingly mobile world?

e How can the architectural become a conceptual framework to study the privileging
of some bodies and not others in networks of atmospheric planetary associations?

* How can the architectural, as diagrams of cosmic relations, be mapped to
differentiate body-environment associations?

* Where should we conduct fieldwork and trace the architectural as body-environment
associations beyond the figure of the stationary building?

@
@

Imagine an extreme car accident. Nobody trains for car accidents. We “delegate”
(Akrich & Latour, 1992; Latour, 1992) safety to measures like driver training, crash
tests, traffic regulations, and to devices like seatbelts, airbags, and crumple zones;
but the human body is never trained to be injured in a car accident, except in some
instances of extreme sports, space travel, and military training.

@

What does this mean? One recognisable answer suggests that mediators work on behalf
of the human body. Engineers and scientists delegate kinetic impact testing to crash test
dummies and vehicle frames, measuring seatbelt restraint and chassis deformation,
among others. The dummies abstract the collision impacts into a data set, rendering the
human body a spectre of speculative breakdowns — until a road crash happens. The
favourable outcomes of the impact testing and safety simulation in the lab get “scripted
(Akrich, 1992) as safety design standards and protocols in automotive design.

@
@
@

Part social scientist, part architect, | ponder these questions, thinking about how people
train for emergencies like escaping fires and sheltering from earthquakes, bombing, or
nuclear fallout. The assumption is that most people do not train properly or at all, or it
does not matter whether they do or not in the case of the criminal annihilation of people
and landscape in Gaza.

”
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Safety training, civil defence, or disaster preparedness is bound to how a body — in
absolute, not a specific person’s body — gets trained. The training is conceived and
practised as an anticipatory disciplining measure whose ultimate objective is to increase
the body’s survivability by navigating the immediate and looming danger.
(Z

o Fire: head to the nearest fire escape.
Earthquake: shelter in a clear, open area.
Car accident: wear a seatbelt.
Air raid: run to a bomb shelter.
Nuclear threat: seek refuge in a fallout shelter.

@
@

Then, there is the discursive training that never actualises except during an emergency.

@

» Wear oxygen mask in case aeroplane cabin pressurisation fails.
» Break glass in case of smoke on bus/train.
» Do not close open windows on the bus (during the COVID-19 pandemic)

VRUVVVVV

However, extreme technological organisations, like the military, astronauts, firefighters,
and mechanical sports, have different practices for pre-figuring the body-risk training
relationship. The human body gets “enrolled” (Akrich, 1992) in specialist training
programmes, as part of the human-machine hybrid performance.

@
@

Rollover: extreme body-environment associations

@
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@
@

In STS, enrolling the body is analysed as a practice of coding body parts (Latour, 1996a,
2004; Mol, 2002), but not through associations of an architectural character between the
enrolled body and its enrolment environment. Let us consider the case of a violent
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and the U.S. military’s protracted occupations of Iraq and Afghanistan.

Rollover is an extreme spatio-morphological figure of body-environment association. It
destabilises the horizontal habitable space once it passes the maximum side slope angle
(varies for different vehicles, but usually less than 40%). A vehicle flips on its side (90
degrees), on its top (180 degrees), or rolls (more than 180 degrees). Usually, this is a
function of a vehicle destabilising on a flat surface under its speed and weight,
destabilising on uneven or unstable ground, or upon a blast’s thrust. Rollover impacts the
human body in three ways inside the enclosure: the body gets displaced, experiences

extreme vibrations, and gets trapped.

@

@
©

A photo showing a typical vehicle rollover on a flat, paved surface;
notice how the rollover destabilises the intended upright horizontality of
the vehicle’s interior. Original photo in Baghdad captioned “A Mine-
Resistant Ambush-Protected vehicle rests on its turret and hood after a
rollover..." (Photo credit: 1st Cav Div Safety Office; via Burke, 2009).

A graph showing a technical representation of rollover on a flat, paved
road; notice how the curve represents the critical transformation
threshold for the spatio-morphological figure of inhabiting mobility, as a
function of the vehicle’s speed and geometry. The graph is from the
1979 Test Activity Report of the U.S. Army Test and Evaluation
Command (TECOM) when the military first studied rollover (Varigas
Research, Inc., 1979, p. 76).
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Lived experience and evolutionary biology tell us humans must stand and walk upright,
not hang upside down. Thus, horizontality emerges as an ontological association
between body and terrain for being and becoming human. However, horizontality is not a
given property in nature; instead, it is one that humans must generate, mass produce,
and maintain as an architectural association for making space for inhabiting a medium.
You can see and experience this all around us in the single or multiple flat surfaces of
multi-storey buildings, car interiors, aircraft cabins, truck beds, double-decker buses,
cruise ship decks, roads, and stacked interchanges.

Mobility renders horizontality complexly dynamic. Humans delegate mobile architectures
the task of dynamically maintaining and continuously negotiating that horizontality. In
buildings, soil mechanics and engineered foundations actualise a stabilisation, which also
recruits dampers, pendulums, and mesh structures for earthquake-proof construction. For
land vehicles, suspension is the invention that accounts for these concerns until a vehicle
rolls over. So, what does it mean for a breakdown to have a morphology? And how can
we trace it?

@
@

Cosmogram for Manoeuvrable Rooms: Architectural Associations from Station Wagons to SUVs; the
sociotechnical development of the sport utility vehicle type (SUV) through architectural associations
between rough terrain, reduced bouncing, and ample family space (Student group: Ahmed Ali, Yutong
Liu, Daryl Quayle, and Zilang Zhao; Mobile Architectures Research Methods Workshop; 2022 Master
of Architecture, Manchester School of Architecture, UK).

@
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Method: tracing the disappearing horizontal in breakdowns

@

AUV

@
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Through an STS- and ANT-inspired methodology, | trace a breakdown of MRAP-type
vehicles employed for increased concerns of U.S. military survivability. This breakdown is
not only an event in the field. Rather, it is distributed across references where the world is
packed into words (Latour, 1999, p. 24). It is distributed in the form of cosmogrammatics,
i.e., elements that represent the rollover world as found in utility patents, technical
reports, news stories, and photo-video documentation.

@
@
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“Soft soil poses a risk to MRAP vehicles. It is likely that the four-wheeled
MRAP vehicle poses a greater risk of sinking or bogging down in soft soil.
Avoid moving too close to the edges of roads that may collapse and
cause the vehicle to tip over ...”

@

Excerpt on “Capabilities and Limitations” from the MRAP Handbook (Center for Army
Lessons Learned, 2008, pp. 25-26).

©
©
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Pages from Tip of the Spear magazine narrating an incident of MRAP
rollover and U.S. Army servicemen death in Afghanistan (USASFC
Public Affairs, 2008, pp. 22-23).
©
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“Master Sgt. Shawn Simmons, Sgt. 1st Class Jeffrey Rada Morales and
Sgt. James Treber, all from Company A, 1st Battalion, 7th Special Forces
Group (Airborne), drowned June 29 when, under the cover of darkness,
their heavily armored vehicle, an RG-31, dropped off a narrow,
unimproved dirt road and rolled upside down into a water-filled canal ...
Following recovery efforts performed by the rest of the combat convoy,
Serna was found alive but suffering from hypothermia and hypoxia.”

@

Excerpt from Tip of the Spear magazine (USASFC Public Affairs, 2008, p. 22).

@
@
@

Sketching the disappearance narrative of the MRAP’s upright horizontal space as it rolls over on soft
soil into a water canal, causing servicemen to drown during operations in Afghanistan; based on the
US Army's MRAP Handbook and various news reports (sketch by author).

@

Patent art from U.S. Patent no. 8,758,016 B1 titled Vehicle Driver and Combat Situation Simulator
(Henriksson, 2014). The drawing shows a schema for a simulator device to imitate the rollover that
killed Master Sgt. Shawn Simmons, Sgt. 1st Class Jeffrey Rada Morales and Sgt. James Treber. The
imitation aims to train soldiers on expecting such breakdown in anticipation of reducing injuries and
fatalities.

@
@

Two notes here:

First. The patent emerges as a critical empirical site to trace associations between the
enrolled body and its enrolment environment. It is an unusual reference for architects and
urbanists. Although it is primarily a techno-legal apparatus to territorialise industrial
copyright (see Bowker, 1992), a patent enacts innovation as public and referential
sociotechnical associations — including ones with an architectural character — susceptible
to development, forgetfulness, or re-emergence (see Shayya, 2021). The patent
constitutes a modern cosmogram that embodies and enacts a worldview through a
technical mode of existence (borrowing from Simondon, 1958/2017), assembling cosmic
things (after Tresch, 2007) and depicting the localisation (after Latour, 2005) of geopolitics
through clear associations between the technical object and its environment.
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Second. Analysing a vehicle enriches an alternative field for studying the architectural as
a type of associations. It extends the architectural as a relationship between humans and
the human-shaped landscape beyond buildings. Stories of body-environment
associations could be traced in various media including text, patent art, photos, and
videos, and abstractions of the human-made landscape could be traced in rotating
machines, training procedures, rollover simulations, and psycho-bodily traumas.

Accordingly, these field notes exploring mobility and horizontality breakdowns helps me
expand the concept of the architectural in my doctoral thesis, one that reads armoured
military vehicles like the MRAP as a “... highly protected and enclosed atmospheric
capsule that privileges the survivability of specific bodies and not others” (Shayya, 2021).
The wider scope of the thesis observes how such capsule translates terrain through
technics of survivability and enrols active bodies in protective envelopes across networks
of simulation and training, which we can read through an “architectural” (after Yaneva,
2010) lens across the ground as “technical lands” (Galison, 2022). The thesis argues that
the cosmogrammatics of patents open the field of architectural research to investigate
how military sociotechnical imaginaries of survivable mobilities fold Afghanistan’s rugged
landscape into the performance of vehicular spatialities and militarised bodies.

@
@

Inhabiting the non-horizontal: A few empirical leads

4

AU VAR

@
@

So, how do humans inhabit the non-horizontal, especially in an extreme situation like a
rollover? In the following institutionally-documented evidence from the field, we can see
how the US Army folds the impacts of an MRAP’s rollover into the soldiers’ bodies. The
landscape (of Irag and Afghanistan), risk (of bodily trauma), and breakdown (or rollover)
are abstracted and simulated in a universal training exercise called MRAP Egress
Training using a device called the MET —MRAP Egress Trainer.

@
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A photo showing airmen flipped upside-down during an MRAP Egress Training rollover simulation at
Joint Base McGuire-Dix-Lakehurst, New Jersey, U.S. It is a simulation of a rollover to unpack the
mundane situation of inhabiting unusual positions beyond the upright world. The training familiarises
soldiers with unusual, capsized positions and possible psycho-physiological traumas. By tumbling
inside the MET, the soldiers experience nausea (due to rotation) and disorientation (everything is
flipped). They learn first-hand how to react to shock, recognise their bodily boundaries, communicate
with each other, and unbuckle their seatbelts to exit the enclosing capsule. Unlike astronauts who train
for zero gravity, soldiers are governed by the Earth’s gravitational field. Their upside-down rollover
training is a temporality bound by quickly re-transitioning to an upright world, although this is not a
guaranteed outcome in the field that leads to death — see the Tip of Spear story in the previous section
(Photo credit: U.S. Army; via Rogoway, 2017).

Watch Video At: https://youtu.be/sVnPJI8ycRA

An outcome of folding the non-horizontal into the technics of rotating
bodies: familiarisation with traumas associated with rotation and the
upside-down; employing the MET device to generate and inhabit non-
horizontal worlds.

Original Caption: U.S. Army Soldiers, assigned to 412th Aviation Support Battalion,
practice safe exit at the Training Support Activity Europe's (TSAE) Mine Resistant
Ambush Protected (MRAP) Egress Trainer (MET), located at the 7th U.S. Army Joint
Multinational Training Command's (JMTC) Grafenwoehr Training Area, Germany, Dec.
06, 2013. JMTC offers multiple training systems, facilities and resources for U.S. soldiers
and partner nations forces (Video credit: Markus Rauchenberger, Training Support
Activity Europe; via AiirSource Military, 2013).

©
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Pages from U.S. Patent 8,758,016 showing patent art of isolated cab as
an architectural enclosure for soldiers’ bodies and as part of the MET
rotating simulator (Patent art credit Henriksson, 2014).

@

@
@

U.S. Patent 8,758,016

@
@

A spatial mapping exercise led by a trainer (standing to the right) to unpack the mundane situation of

sitting in a moving vehicle. The soldiers simulate how they inhabit their vehicle’s armoured capsule to

anticipate the assemblage they will be part of in the field. Their bodies occupy a seating arrangement,

thus generating a cognitive map for spatialising the capsule: the driver holds a mock steering wheel,

the crew is seated, and the gunner is standing. The capsule is absent as an object but imagined as a
bounding space (lllustration by author; original photo below).

VRV

Photo credit: Spc. Quontel Prince, 77th Sustainment Brigade; via
Prince, 2019

®

Photo credit: U.S. Army; via Rogoway, 2017

VRIVRY

The MRAP cab, or architectural capsule, displaced from the field into the lab to simulate the rollover
breakdown via a rotating drum and discipline the soldiers’ bodies. The result is the MRAP Egress
Trainer (MET), which the author traced in U.S. Patent no. 8,758,016 B1 (lllustration by author; original
photo above).

@

https://www.cosmogrammatics.xyz/articles/patents-architectural-field 10/15



6/12/24, 12:41 PM Cosmogrammatics / Field Notes on Patents in an Expanded Architectural Field

VRVVY

MRAP Egress Training, Baghdad, Iraq (09.08.2009)

Video credit: Lt. Col. Patrick Simon, 225th Engineer Brigade; via divdshub.net

(Z
Rollover Training at JB MDL (13.05.2013)

Video credit: Staff Sgt. Aaron Hiler, 133rd Mobile Public Affairs Detachment; via
divdshub.net

@
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Cosmogrammatics of a planetary design

@
AAAAEA ARV

@
@

“At what scale, with what materials, and by way of which methods the
planetary becomes incorporated into an expanded notion of design?”
(Parikka, 2023)

©

Reading U.S. Patent no. 8,758,016 B1 Vehicle Driver and Combat Situation Simulator
comogrammatically shows a technical register of “polyscalar” (Parikka, 2023)
architectural practices. A first scale: technical thought grapples with the possibilities and
thresholds of inhabiting the non-horizontal, upon the rollover breakdown. It negotiates a
survivable rollover instead of preventing it. A second scale: science and engineering
abstract the landscape to simulate the breakdown. They reassemble schemas from
across inventions to generate the MET rollover training device. A third scale: operational
logics fold the consequences of rollover and inhabiting the horizontal into the soldiers’
bodies through training and procedures in the lab. Thus, the rollover event creates a
sociotechnical narrative that re-figures the body-environment associations across
imaginaries, geographies, and materialities.
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In this sense, a patent is not strictly an “immutable mobile” (Austrin & Farnsworth, 2005;
Latour, 1988), an inscription that moves without transformation. Rather, my field notes
briefly illustrate how a patent operates as an archive of cosmic relations — a cosmogram —
that document sociotechnical flows in diagrams of body-environment associations.

This is not the iconic cosmogram we know of — a mandala, the Holy Trinity, or the
Forbidden City. It is a translation of the science-engineering-military network into human-
machine-space associations representing the military’s world: a rollover-resilient human
body that can survive non-horizontal worlds inside a rotating capsule, i.e., the military’s
sociotechnical mode of existence in the occupied soft-soil landscape of Afghanistan.

©

Mapping the cosmogrammatics of survivability: a translation of the science-engineering-military
network into human-machine-space associations of an architectural character (lllustration by author;
Image sources as mentioned above).
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