
 

Fracture-Critical Buildings 

 

When the 2010 earthquake in Haiti killed a couple hundred thousand people in a matter 

of minutes, it revealed the suddenness with which fracture-critical structures – in this 

case, poorly reinforced and badly constructed buildings and precariously sited and 

improperly secured hillside dwellings – can collapse and cause harm.1 Many have viewed 

Haiti, the poorest country in the Western Hemisphere, as a special case in explaining the 

extent and severity of the damage, especially in the capital Port au Prince. But while the 

situation in Haiti may have exceeded the disasters of other countries in terms of lives lost 

per capita, we cannot ignore the message that that catastrophe has sent. 

Many of the fastest growing and most impoverished cities in the world, for 

example, stand on active seismic zones or in low-lying coastal areas subject to 

earthquakes or post-tremor tsunamis.2 If we thought the recovery of Haiti has cost a lot of 

money – in the trillions of dollars – wait until a similar scenario occurs in a much larger 

city. But the same thinking and some of the same threats that caused the destruction in 

Haiti exists even in the most developed parts of the planet. We have still seen buildings 

and bridges crumble in California, for example, despite that state’s strict seismic code, 

and there remain hazards, such as the likelihood of falling glass from skyscrapers or fires 

from broken gas and severed electrical lines, that can still cause widespread injury or 

death in even the most modern city in the wake of an earthquake.3 The real danger lies 

not just in the physical harm these fracture-critical elements can cause in a quake, but the 



mental complacency that prevents us from acting on these threats, knowing their 

probability. 

 The design and engineering community has long known how to minimize the 

damage during earthquakes, ranging from more traditional methods like shear walls and 

cross bracing to more exotic methods like base-isolated foundations and energy 

dissipating counterweights.4 But the appearance of stability in buildings and the other 

structures we use on a daily basis, combined with a reluctance on the part of many people 

to think about the consequences of a major earthquake – or other equally powerful natural 

events like hurricanes, tsunamis, floods, and tornadoes – make it hard to get people to act 

to minimize the threat. Whether it comes from a lack of political will to mandate such 

precautions, a lack of money to incorporate such methods, or a lack of understanding 

about the risks involved, we continue to occupy a built environment full of preventable 

life-threatening threats.  

 Those same factors play into other often-overlooked aspects of our physical 

surroundings. The collapse of the World Trade Center Towers on September 11, 2001 

exemplifies one aspect of this failure of imagination on our part. The buildings met the 

requirements of the building codes at the time, and their design addressed the typical 

forces that play upon such tall structures, including the possibility that the largest jet 

known at the time – a Boeing 707- could conceivably get lost in a fog and strike one of 

the towers.5 No one, though, apparently anticipated the effect of an intense jet fuel fire, 

which led the buildings to collapse completely and remarkably quickly. The terrorists, in 

other words, took advantage of a vulnerability on our part: our tendency of seeing 

different and superficially unrelated systems in isolation from each other. The skyscraper 



represents one such system; the airline system another. And while both occupy the same 

airspace, especially in large cities like New York, we have assumed that we can keep 

these two systems from colliding into each other, without trying to imagine all of the 

scenarios in which they would. This is how fracture-critical design happens: from a 

failure to connect apparently disconnected things. Each system – the skyscraper and the 

airplane – may have multiple back-ups and redundancies to prevent a failure from 

occurring within the system itself, but by not accounting for the intersection of two 

seemingly separate systems – and not accounting for the diabolical inventiveness of 

people intent on doing harm – we made people unnecessarily vulnerable. As with 

infrastructure generally, the lack of resiliency among systems on a large scale can negate 

the resiliency of individual systems at a smaller scale. 

 This disconnect among related systems occurs at all scales, from systems the size 

of the airline system or modern skyscrapers, down to the scale of a house or the objects 

within it – the scale, in other words, that most of us have the capacity to address. Near my 

house stands a 19th century wood-framed farmhouse – now part of a farm museum in the 

middle of the city – that has, in its front yard, the excavation of the structure that the farm 

family lived in when they first settled the land: a one-room, earth-sheltered, sod-roofed 

log cabin.6 Given the relatively small dimensions of that cabin and the primitive water-

proofing methods of the 19th century, the adjacent two-story, multi-roomed, clapboard-

sided house, with its wrap-around porch, looks like progress, as it no doubt felt like to the 

family at the time. But knowing what we know now, does that still hold true today? 

 That farmhouse – and the 20th century suburban houses visible all around it – 

reflects the brute-force way in which we have responded to the diverse climates and 



contexts in which we live. Rather than adapt to the conditions in which we find ourselves 

and develop an appropriate architecture in response to them, we have, instead, adopted 

standard models that we build in warm regions as well as cold ones, in humid climates as 

well as arid ones. We then use technology, most of it fossil fueled, to make up for that 

lack of attention to our locales.  

 The consequences have become readily apparent: buildings consume about three-

quarters of the electricity we consume and emit about half of all the greenhouse gases 

humans generate.7 And while many of us have begun to try to change that by using more 

energy-saving appliances and equipment and by better insulating and weatherproofing 

houses, for example, our efforts have so far had a modest impact because of the fracture-

critical nature of our houses themselves. Many of us in the U.S. live in houses larger than 

we really need and ill-suited to the climates in which we live. As a result, many of us 

remain dependent on a limited supply of increasingly expensive fuel sources to heat and 

cool large volumes of space with extensive amounts of surface area exposed to the 

weather. No amount of energy strategies will ever make our houses truly efficient as long 

as these buildings fight their location. However resilient our houses might be functionally 

or structurally, the lack of resiliency in our energy system and our over dependence on a 

finite and fracture-critical fuel supply, makes all of us vulnerable, living in houses that 

would become uninhabitable at certain times of the year without heating or cooling.   

 

(figure 23) 

 



 I mention the site near my house not because I think we should all live in one-

room, earth-sheltered structures. But as I stood at the excavation of that family’s first 

abode and looked up at their subsequent farmhouse, I couldn’t help but wonder what life 

would have been like had we continued to develop houses that fit their location rather 

than fight it. In the case of that 19th century family, they might have learned something 

from the Native Americans who lived on their land and who the family continued to 

allow to live there long after the forests had become farm fields. Native cultures around 

the world have all evolved shelter in tune with their climates and the materials readily 

available to them. In the temperate climate of the middle of the North American continent 

– Turtle Island as some Native cultures called – lightweight tepees served well in 

summer, with heavier bark or sod-covered structures in winter.8 While primitive in one 

sense, their architecture also had a remarkable elegance and efficiency that might serve as 

a model or at least a metaphor for us, as we rediscover what our ancestors and those who 

preceded us on this land once knew.  

 Sustainability, in that sense, constitutes a profoundly conservative activity of 

relearning lessons of the past, when humans lived in greater harmony with the world, 

while envisioning a future different from the radically ill-suited one we have created 

since the mid-19th century. Implicit in that is the idea that we have conflated conservatism 

and liberalism over the last century. Many modern “conservatives” echo 18th and 19th 

century liberalism, with its desire to protect individuals from oppressive government and 

its faith in minimally regulated markets. Likewise many modern “liberals” represent 20th 

century liberalism, with its belief in the benefits of government to help people and its 

conviction that markets need regulation in order to function properly.9 Thus the political 



battles of our own, between the party of big business or that of big government, have 

become tantamount to a family feud among liberals, an more virulent perhaps because of 

the familial nature of the fight. This has become so much the norm that we rarely see the 

radical way of life that both political parties seek to protect, and that conservatives, 

historically, would have absolutely opposed. This suggests that the time has come for a 

new politics that doesn’t argue, as many Republicans and Democrats now do, about 

different flavors of liberalism – the 19th or 20th century versions – but that, instead, 

understands the reason why, for example, conservative and conservation spring from the 

same root word. Such a position would arise from a deep understanding and appreciation 

of how humans have lived in harmony on this planet for thousands of years, prior to the 

19th century, and a belief that we need to embrace the principles behind a conservation-

oriented conservatism if we want to live thousands of more years ahead. 

Such a political position presents us with a perfect design problem. Design works 

through analogy and so the sustainable ways in which native people have lived on every 

continent becomes, of not a literal model, but at least a figurative way in which we might 

once again inhabit the earth. The tepee, and similar structures native to a particular place, 

should serve as a metaphor for housing in our own time that sits lightly on the land and 

that lends itself to rapid deployment should circumstances require us to move. 

 That is no idyll notion. At a time when climate change has begun to lead to 

increasingly severe weather conditions – extreme heat or cold, ever-more-powerful 

hurricanes and tornadoes, increasingly intense floods or droughts – the ability to move, or 

rather flee, may become a valuable feature of inhabitation. Meanwhile, the instability of 

earthquake-prone land and tsunami-prone seashores makes a lighter-weight and more-



mobile form of dwelling highly appealing, since it will not crush inhabitants should it 

collapse in a tremor nor demand the fixed foundations that lead people to live in 

vulnerable locations, in harm’s way. 

 As so often happens with design, though, the best response to a problem can 

challenge accepted ways of thinking, and the idea of a less permanent and more pliable 

form of housing comes up against the assumptions we often hold about property. Unlike 

many native people, who saw the land belonging to the group and resulting from its 

collective stewardship, most nations have divided up the land into private property and 

granted its owners exclusive rights – a radical idea that has gotten turned on its head and 

become a “conservative” one. Whatever the arguments for or against property rights, the 

division of the land into private ownership comes at an enormous public cost, one that we 

all bear, for it implies that people have a right to live wherever they want and that the rest 

of us have a responsibility to help protect them from the hazards that might plague them 

there.  

 Such brute-force living, based on the idea that we can resist – or get compensated 

for – whatever forces nature might send our way, has begun to seem like a really bad idea 

in an era in which the number and severity of climate and seismic-related disasters have 

continually increased. When we look, instead, at how humans have lived for most our 

history, it forces us to rethink property not as something fixed, but instead as something 

that we take with us as conditions warrant. This, in turn, suggests that the land itself 

becomes not ours to own, use and exploit as we wish, but instead ours to protect for our 

use and that of our children and grandchildren for generations to come. That isn’t 

communism; it is conservation-minded conservatism at its best.  


