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ABSTRACT

In recent years approaches to sustainability have mainly focused on technological performances 
and neglected human soul as a major factor in the process of architectural creation. Space, 
defined by boundaries interacts directly with the mind through the body. Dom Hans van der Laan 
researches on the thickness of walls and their relations with the spaces that they are defining are 
certainly a precious field to explore in order to define our relationship with our built world and 
inner world. In that sense, the example of the Roosenberg Abbey designed by the architect in 1975 
is certainly a perfect case study.

Keywords:  Dom Hans van der Laan; Christopher Alexander; Léon Krier; Jean-François Gabriel; 
Patterns; Space; Measure.

JBU #1&2/14  49



INTRODUCTION

When we consider sustainability, we customarily think in terms of technology and technique. 
We may think of architecture that is smart in the ways it responds to climate. We may think of 
buildings so flexible that they can accommodate and support various uses through time. But there 
is another sustainability that is just as real and just as necessary as the sustainability of the physical 
fabric:  the arrangement and the boundaries of the spaces that repeatedly and consistently prove 
meaningful for us.

Traditional towns are undeniably sustainable. They continue to attract people even though their 
buildings often serve other needs than the original ones. Vernacular architecture—not just its 
forms but more significantly its spaces—proves equally sustainable. Why?

Christopher Alexander, Léon Krier, and Jean-François Gabriel have described patterns they find 
over and over again in buildings and towns that have proved their worth. Patterns are organizations 
of parts in relation to each other. What generates the patterns? Is it intuition? Peculiar genius? A 
psychological attitude that is difficult to describe or conjure up scientifically?

Dom Hans van der Laan may provide a quantifiable answer. In his studies of perception and in 
his buildings, Van der Laan focuses on measure and the sizes of constituent elements in relation 
to each other. Elements together form a wall. Walls contain space. And the space they contain 
gives measure to spaces otherwise too large for us to see and know in relation to the walls that 
bound them. The measures serve as the generators of a wall, a room, a building, a courtyard, a 
neighbourhood, a town.

The measures are a tool, it turns out, for generating compositions organized around centers, 
compositions with clearly differentiated insides and outsides, compositions with an internal 
harmony—precisely the qualities which Alexander, Krier, and Gabriel describe. The measures 
stand mathematically in relationship with each other. The quantifiable relationship generates 
patterns of space and boundaries which we might have attributed solely to intuition. And when we 
move through such spaces in the world we build, we find ourselves in relationship with spaces and 
patterns in the inner world we experience.

THE MEASURE OF SUSTAINABILITY:  AN OUTER ORDER THAT REFLECTS OUR 
INNER ORDER

We can look at traditional towns and vernacular architecture and discern the attributes that make 
us feel at home in them. Christopher Alexander, Léon Krier, and Jean-François Gabriel have 
done exactly that. They looked closely at the buildings and spaces that moved them, that made 
them want to return to them. Then they described the patterns of organization and space in the 
compositions.

After a long experience of building, observing, and writing, Alexander distilled ‘Fifteen Properties’ 
he found present in timelessly meaningful buildings and towns. He describes them at length in A 
Nature of Order. They include strong centers, boundaries, local symmetries, the void. The more 
you read about them, the more you sense the presence of an organizational structure that gives rise 
to the attributes we see and meet. And that structure—in a way a sort of DNA—is one of centers 
that boundaries clearly form, either in two or three dimensions. The results are wholes and then 
wholes within wholes at different scales.
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If you look at Krier’s drawings, buildings, and towns, you come face to face with the ‘Fifteen 
Properties’. Krier did not learn the properties from Alexander; he learned to employ them from 
his own experience of buildings and spaces. And when he writes about towns that are sustainable 
in terms of ecology and meaning alike, he demonstrates that neighborhoods functionally and 
spatially need centers, and that groups of neighborhoods built around centers can form a town and 
eventually a city.

In his design work and teaching, Gabriel found patterns similar to the ‘Fifteen Properties’ in 
the classical design and building tradition. Classical architecture for Gabriel is not so much an 
historical style as it is an organization of building elements and the spaces between them. Gabriel 
summarizes the organization in ‘Ten Timeless Canons’. Aspects such as bilateral symmetry, 
defined space, emphasis on center, corners, and sides, and a tripartite organization now feel 
decidedly familiar. We have met them before in Alexander’s ‘Fifteen Properties’. 

When you put the findings of Alexander, Krier, and Gabriel together, you stand face to face with an 
unmistakable and recurring pattern in spatial organization and building composition. The pattern 
is one of centers clearly bounded, of spatial cells that can combine with each other to form larger 
cells without losing their original identities. Alleys, streets, commons, and squares are all spaces 
increasingly larger than the spaces preceding them. We can feel the size of the spaces with our 
bodies and with our minds only if we can sense and observe their limits, their boundaries. Walls 
with local symmetries emerge because centers order the composition. And the order is not simply 
visual:  it is physical, three-dimensional, the result of building materials we have handled literally 
with our hands.

The order that appeals to us in the world outside us is the order we know in the world inside us. 
Virtually every pre-industrial culture built houses and towns that reflected and often purposely 
replicated the order within us. We built an outer world analogous to our inner world. The order in 
that outside world sustained us, kept us healthy, reminded us of the order in our very bones.

Once we have discovered that the qualities of traditional towns and vernacular architecture sustain 
us psychologically and spiritually, we find ourselves liberated from the doctrine of historicism. 
We no longer see history as a determining factor in our architecture as though it led a life of its 
own. We no longer expect technology to save us; after all, we are the ones who use the technology. 
We no longer worship the spirit of the age we happen to be living in. We acknowledge we have 
a nature, an essence, a structure. And we yearn to build a world that mirrors that structure, that 
reminds us who we are. 

The qualities that Alexander, Gabriel, and Krier describe give us a picture of the order that sustains 
us, but they do not teach us how to construct that order. We can infer that we are all capable of 
generating such a meaningful order if only we could rediscover the appropriate attitude we need. 
What might help us is not only an attitude but also a method for generating spaces and buildings 
intrinsically related to our own inner order. Dom Hans van der Laan provides us with a method.

DOM HANS VAN DER LAAN AND THE PLASTIC NUMBER:  GENERATING 
SUSTAINABLE SPACES

Building a World That Helps Us Know Our World

Raised in a family of architects, Hans van der Laan (1904–1991) knew early on that he would be 
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an architect too. But after three years of architecture school in Delft, he found he could not 
continue. His professors and fellow students were preoccupied with style and associations of 
what particular styles—traditional or new—might mean. Van der Laan missed deeper questions, 
deeper experience. He longed for a knowledge of architecture based on our physical and cognitive 
experience of it.

No one knows exactly why he became a monk after leaving the university; but during his time 
as monk he conducted experiments that led him to a clear conclusion:  we experience space by 
registering its limits—the massive walls or wall segments that define the space in the first place. 
Van der Laan learned not by thinking but by building:  a monastery, two convents, a house built 
around a courtyard, conventional and liturgical furniture, vestments, and fonts.

Hans van der Laan looked empirically at how we perceive spaces and boundaries. He spent most 
of his life looking for a way to make architecture that was not at the same time the embodiment 
of a worldview, an ideology, or a doctrine. He wanted buildings that grew inherently from our 
perception and experience of space:  not abstract space, not outer space, not conceptual space, but 
physical, sensual space we can feel with our body and discern with our intellect.

Van der Laan looked at the world as a place and an experience we can never entirely know. But if 
we hope to start to know our world, we need to begin with something close to us, something we 
can see and feel and therefore know. We cannot know the world by measuring its circumference 
and then dividing it up into meters:  the quantities are too large and too abstract for us to grasp 
in any direct and intimate way. We can only know in a concrete way, by directly sensing. If we 
measure with a foot, we have a relationship with our body. Just counting feet, however, does not 
help us know the space we build and the space we inhabit. Feet, after all, are a linear measure. 
But if we imagined a foot as a three-dimensional piece of clay, then we would have a measuring 
block rather than a measuring rod. Our foot would become not only a measuring block but also 
a building block—a building block for walls and a building block for the space between walls.

Our foot is not Van der Laan’s term, but it serves us well. Our foot is concrete, massive, three-
dimensional—just as a wall is, just as a row of columns is. Imagine a space defined by two wall 
surfaces that lack any discernible thickness—the definition of space according to the Modern 
Movement. Then retrieve the blocks from your childhood and build walls of varying thickness 
with them. If you can see and feel the thickness of the blocks on either side of the space they 
form, you can immediately feel whether the space between them is too wide or too narrow. If the 
walls are too far apart, the space loses its boundaries and starts to swim. If the walls are too close 
together, the space feels constricting, as though you were in a prison or a bank vault. What is the 
optimal size of a space between two walls of a particular thickness?

Years of experimenting with stones and blocks led Van der Laan to an answer based on human 
perception. The ideal space, he concluded, stretches seven walls thicknes to the center between 
the walls that define it. In terms of a three-dimensional foot, both walls would be a foot thick, and 
the space between them would measure six feet. The key word here is measure. If we live in or 
move through a space, we do not measure it in order to determine its size. We sense or feel its size. 
But we can only feel its size accurately if the measures we perceive are related to each other. We 
cannot really sense the relationship between one foot and fifty feet, but we can readily feel—and 
know—the relationship between, say, one foot and seven feet. This experience led Van der Laan 
to group his material and spatial building blocks into families, or in his own terms, orders of size.

If we can easily discern seven building blocks as a family, what should the sizes of the various
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family members be? Dom Hans let his building blocks increase by a ratio of four to three, first in 
length, then in width, and finally in depth. The generator of this relationship he called the plastic 
number. The plastic number is not so much a number as a relationship. Its goal is to relate the 
various parts—the building blocks of different sizes—to each other and to the whole. And the goal 
of the orders of size and the relationship of the parts to the whole is the same:  helping us to get to 
know the portion of the world we build and dwell in.

If wall thickness is essential for our ability to feel space as a knowable part of our world, how can 
we build knowable spaces that are wider than seven times the thickness of the walls? By making 
a jump in scale. By considering an order of size as a building block in itself. A knowable space 
between walls of a discernible thickness greets us as a spatial cell. As long as we can perceive 
such a cell in the larger building we build, we can feel it as a spatial building block analogous to 
the material building block that formed the original spatial cell. And this combination of spatial 
cells, all derived from massive walls which bring the cells into being, spreads itself out in width, 
length, and height.

Building an Outer World That Reconnects Us with Our Inner World

The breakthrough in this focus, born of empirical observation, is a series of proportional measures 
that work in three dimensions instead of only two. And because the walls play such a necessary 
part in creating spaces we can know, the focus makes us continually aware of the difference 
between being outside or inside. Being outside or inside is not solely an experience of physical 
space:  it is a universal experience we have of ourselves. We build and trade and work in the outer 
world. We play and dream and imagine in the inner world. We celebrate with a group in the outer 
world. We share intimacy with ourselves or with someone else in our inner world. If we articulate 
the boundaries between outside and inside in the world we build, we automatically become more 
aware of the boundaries between outside and inside in the world we experience.

The world we experience is of course not the literal outer world we might photograph or otherwise 
document. The world we experience is our whole encounter with life, conscious and unconscious. 
Can the world we build—our architecture—really ground us, really help us know both our outer 
world of perception and our inner world of experience? 

This is the question Dom Hans asked. He sought a body of knowledge that would make a tiny 
portion of our world knowable, that would help us feel at home in an otherwise measureless and 
abstract universe. Can his discoveries serve as a focus for architects to construct a house, a group 
of houses round a square, a neighbourhood, a collection of neighborhoods, a town, all related to 
each other in a way we can perceive? We need a concrete example.

ROOSENBERG ABBEY:  AN EXAMPLE OF SUSTAINABLE SPACES IN RELATION 
TO EACH OTHER

Creating Centers Between Wall Segments and Centers Between Walls

The abbey Roosenberg in Waasmunster serves as the example we need. Van der Laan wrote 
explicitly about his design goals and about how he developed the design of the abbey. If we 
read his words and visit the abbey he built, we discover spatial and compositional patterns that 
correspond remarkably to the patterns that Alexander, Gabriel, and Krier have distilled.
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But there is a noticeable difference between the method Van der Laan employs and the results 
Alexander, Krier, and Gabriel praise. Alexander, Krier, and Gabriel give us valuable lists of patterns 
and moving examples of buildings, but they do not give us a method for generating them. Van der 
Laan gives us a method, and the method serves a precise goal. The goal, we discover, is the goal 
that traditional towns and vernacular buildings serve. The goal is a built world that corresponds 
to the architecture of the human psyche. The goal is the creation of centers in elevated openings 
and in spaces between clearly defined boundaries. The goal is a composition of identifiable parts 
to form a recognizable whole. The goal is the recreation of demarcated insides set apart from 
fathomless outsides.

In a wall, two columns or wall segments on either side of an opening define that opening, treat it 
as a center, bring that opening into being. The boundaries are clear and containing the center is the 
goal. Similarly, two perforated walls at the right distance from each other bring the space between 
them into being. This space is also a center. And the spatial cell, together with its defining walls, 
can stand within a larger space or on either side of such a space. The scale of the building blocks 
has grown larger, but the effect is the same:  a perceptible center, defined by parts in relation to 
each other by virtue of their proportional size.

Figure 1. Wall segments stand on either side of the opening they bring into being. Walls opposite 
each other stand on either side of the space they bring into being. Openings in walls and spaces 
between walls are both centers between massive elements (Photograph by the Author).

Moving from the Whole to the Parts and from the Parts to the Whole

The discipline of relating the parts to the whole and the whole to its constituent parts begins in 
Waasmunster with the site. Van der Laan first divides it into seven segments of equal depth. The 
first segment becomes the space in front of the abbey, just outside its walls. A seventh part of that 
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segment forms the basic spatial cell responsible for composing the whole complex. And that 
seventh part comes into being thanks to the walls that define it—walls with a thickness that is a 
seventh part of the width of the spatial cell.

Size is not a goal in itself but a means to achieve a goal. The goal of a building for Van der Laan 
is to bring us down to earth, to remind us of our true nature. We ourselves have inner centers:  
psyches, souls, spaces where we encounter meaning. If we build buildings and towns according 
to a structure that mirrors these centers, then we nurture our nature. We honor the structure of our 
psychic lives, which corresponds to the structure of our physical lives. Cells have clear centers 
and defined boundaries. There is an inside and an outside. They can grow, act together, change 
scales. But their essential structure remains.

Roosenberg Abbey constructs and embodies centers:  centers within centers. The site itself is a 
center carved out of a dense woods. When you stand in the forecourt you know you inhabit a 
clearly defined space. You know too that you are outside the city walls. Once you penetrate those 
walls, you find yourself in a new court, a new atrium, a new walled garden. The width of the 
surrounding galleries—their wall segments and the spaces they contain—helps us sense and know 
the width and length of the atrium.

Figure 2. The entry courtyard is the first walled garden within the outer walls (Photograph by 
the Author).

Now you are inside the walls—but still outside the heart of the complex. After several turns 
and thresholds, you penetrate further into the abbey. And once there, you discover—almost by 
surprise—the cloister. The openings in the outer wall of the cloister are glazed in a way that lets you 
experience the full thickness of the wall segments. The outer wall and the inner wall share the same 
thickness. Together they enclose and create the space between them. You walk through a space that 
feels as tangible as the walls that contain it.
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The cloister encompasses the central garden. It is not the outer wall of the cloister that bounds 
and describes the central garden:  it is the whole spatial cell of the cloister—its perforated walls 
and the space they contain between them. Walls and space form a spatial unit that enables you 
to perceive and actually to feel the size of the garden. The garden is an inside space within the 
spatial cells of the cloisters. The cloisters and garden together are an inside space within the abbey 
complex. And the whole abbey complex forms an inside space within the wooded site.

Figure 3. The thick walls in the cloister bring the spaces between them into being. The width 
of the cloisters works as spatial cells that bring the space of the central courtyard into being 
(Photograph by the Author).

Once you have reached the center, you cross new boundaries as you move back to the periphery 
of the abbey. You discover the meeting rooms, the refectory, the studios—all between the cloister 
and the outer walls of the abbey. You venture upstairs to the guestrooms and the cells of the 
members of the community.

You return to the ground floor and arrive at last in the chapel. The chapel is a building within a 
building within a building. The chapel is a center within a center within a center, even though it 
does not lie at the center of the abbey. Spatial centers, we rediscover, do not have to occupy the 
literal center of a building complex. Centers are recurring configurations, familiar experiences of 
relationship:  they need not fall rigidly in a building’s geometrical center. 

The sole source of light in the chapel is via clerestory windows. They help you experience the 
central space as a building within a building. You know you inhabit a space inside the spaces that 
surround it. And you know too that the spaces that surround it are in turn spaces within the entire 
abbey. You know at first by feeling and sensing the play of the walls and the spaces they contain. 
Then you know by perceiving the literal building elements and their measures. And finally you 
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know by reflecting on the composition. You know not only because you are aware of the spatial 
configuration:  you know because you sense and see the relationship between the measures of the 
building blocks and the measures of the spaces between them. 

You experience yet another center in the chapel, this time not in the form of a point but in the 
configuration of a line, a route, a path. Within the chapel, with its unmistakable central position 
in relation to the outer walls, the altar and the tabernacle stand as dancers along a central axis. 
They help us remember that a center can be a line as well as a point. It can point us in a particular 
direction. The paths we take in life are not only from inside to outside to inside; they are also from 
one point to another along a road. A road traces a center line between its own lateral boundaries 
just as a well-defined space flows between the walls that bring it into being.

If you leave the chapel and roam further through the abbey, you experience spaces and boundaries 
organized both vertically and horizontally. Columns and wall segments stand on either side of 
the space they generate together. And two perforated walls opposite each other reach out like the 
outstretched arms of children playing London Bridge. They bring the space between them into 
being. The arms are clearly defined. The measures of both arms and space are related to each 
other. Nothing is ad hoc.

Figure 4. The chapel is a center within a center within a center (Photograph by the Author).
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Figure 5. The composition of the abbey makes spatial centers at various scales (Archives Sint-
Benedictusberg, Vaals).

A DESIGN AND BUILDING METHOD BASED ON HUMAN PERCEPTION                                   
AND ASSOCIATION

Is an abbey a prototype for a house, for a town? Like a house, it contains rooms of various sizes 
and scales. Like a town, it comprises spaces and an organization analogous to streets and squares 
lined by houses. Is a series of proportions a recipe for a successful meal? Proportions alone cannot 
create a meal, but ingredients proportionately related to each other can make the meal taste right. 
The key point is the goal the proportions serve:  creating space as a tactile and perceptible center 
between tactile and perceptible boundaries.
 
Van der Laan gives us the tools to create spaces for body and soul based on human perception 
and association. You do not have to discover them in a vision:  you can find them in a book and in 
actual buildings. And once you design with them, you discover how they can generate spaces and 
compositions with the qualities Alexander, Krier, and Gabriel describe. 

The tools are not about style or form or even typology:  they are about a goal. The goal is a way 
of building and a way of defining spaces that sustain us in every age. They sustain us because they
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sustain our nature. They sustain us because they help us become aware of centers and boundaries, 
of insides and outsides, of bricks and spatial cells, of rooms and halls and buildings and 
neighborhoods and towns, all related to each other in ways we can perceive. If we build to sustain 
body and soul, we build to sustain life. Why should we not live?
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This essay is an expanded version of a paper with the same title presented at the SASBE conference, 
Faculty of Architecture, TU-Delft, 16 June, 2009. 
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