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Chapter 1 — Standardisation and the economics of the module

How to design with the Sustainer system so that it stays what makes it worth having: one module,
repeated. This document goes a layer deeper than the interactive guidelines — it explains the
reasoning behind each rule, shows the figures the rules rest on, and walks through the decisions a
design team makes in order.
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How to read this

Prices and sizes come from Sustainer’s own cost model (the .HOME V6 price-per-m2? matrix) and from the
guideline sheets, not from a project quotation. They are indicative for design decisions and early feasibility; a
project price is always a quotation.
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1. Standardisation and the economics of the
module

The Sustainer system is a factory, not a kit of parts. It produces one thing very well: a timber
apartment module of a fixed construction, in a size that the factory, the truck and the structure are
all tuned to. The more a design repeats that module, the more of the system’s advantage it keeps.
This chapter explains why that is, which size is the economic optimum, and how to read the price
of every other size.

1.1 Why a modular system works best standardised

A conventional building is designed once and built once. A modular building is designed once and then built
many times over, module after module, in a factory. That is where the cost and quality advantage comes from
— and it only exists when the modules are the same. Each place in the process where a module is repeated is
a place where variation costs money:

- Engineering. A standard module is engineered, calculated and certified once: its columns, its floor and
ceiling cassettes, its facade build-up, its fire and acoustic performance. A module of another size is a new
structural calculation, a new column check and often a new set of details.

- Production. The factory runs on CNC files, jigs and a fixed sequence of stations. The same module means
the same files, the same jigs and the same rhythm; an odd module interrupts the line, needs its own files
and its own checks.

- Material. Beams, plates and columns are bought and cut for the standard spans. Longer spans need
deeper beams, bigger columns or a stronger material (Baubuche instead of LVL) — every one of those is a
step in price, not a slope.

- Transport. A module is moved on a 13.6 m trailer. Two 6.4 m modules fit on one truck; a 7 m module travels
alone. Width decides the transport class: over 3.2 m, and again over 3.5 m, the day rate for the truck steps
up.

- Stacking. Modules stand on each other’s columns. The same module means the columns of every layer line
up by definition; mixed sizes make column alignment a design problem to solve on every floor.

- Site. Standard modules use standard steel connections to each other, to cores, corridors and galleries.
Fewer unique situations means fewer unique details, fewer mistakes and a faster assembly.

None of this forbids variation. It means variation has a price, and the price is paid in every one of the steps
above at once. The design question is therefore never “which module size do | want here?” but “what does this
plan need that the standard module does not give, and is that worth what it costs?”

1.2 The standard module

The economic optimum is a module of 6.4 x 3.3 m — 6.4 m long, 3.3 m wide, 3.21 m high from the underside
of the floor to the top of the ceiling cassette. Every number in the interactive guidelines is read against this size,
and the sizer opens on it.

Length x width 6.4 x 3.3 m — 21.1 m2 of module per layer
Height 3.21 m: 301 mm floor cassette, 2,615 mm clear, 298 mm ceiling cassette
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Structure Four LVL corner columns of 145 x 145 mm standing in the facade cavity; LVL floor and
ceiling cassettes spanning between them

Floor Cement board, LVL plate and olivine ballast under LVL joists 45 x 186 mm at 414 mm,
closed with a plate

Ceiling Spano board under LVL beams 63 x 255 mm at 661 mm, closed with a 25 mm Spano
deck the module above stands on

Facade 267 mm framed wall: Fermacell board each side, LVL studs at 610 mm, insulation in
every bay
Limits of the system Width up to 4.5 m, length up to 6.8 m as standard; the two maxima cannot be combined.

Longer modules (~7.5 x ~2.6 m) are under investigation.

Design freedom lives in the plan, not in the module: how many modules, in which arrangement, where the
cores, corridors and galleries go, which facade finish, which apartment mix. A design that keeps the module
standard and spends its creativity there gets the whole advantage of the system.

1.3 The price of every other size

Sustainer’s cost model prices the floor and ceiling of a module — the structural part that changes with size —
for every length from 1.2 to 7.6 m and every width from 1.0 to 4.5 m. The result is the matrix on the next page:
euros per m2 of module, including margin, the price of the columns and the fixed surcharges (€2,300 per
module plus €575 per m2). For each size it takes the cheapest variant that still passes the structural checks
and the column connection.

Two prices, two scopes

The interactive sizer on the website shows about €540 per m2 for the standard module: that figure is the
modules and their transport, from the calculator’s cost formula. The matrix here shows €1050 per m? for the
same module: the floor and ceiling, including margin, the columns and the fixed surcharges. They measure
different things and are not meant to agree; neither is a building price. Use the matrix to compare sizes, the
sizer to see what the size does to the module.

How to read it:

- Rows are the module width: the span of the main beams. Columns are the module length: the span of the
secondary beams.

- The optimum is 6.4 x 3.3 m, marked with a ring: at € 1050 per m? it is the lowest price this side of the red
line that needs no special letter. The raw figures do keep falling a little towards bigger and wider modules
(down to € 1,033 at 6.0 x 4.2 m) — but those sizes buy that with heavier material, bigger columns and
transport steps, which is what the letters and the red line show.

- Anything around the optimum is economical: the green zone, roughly 5.0 to 6.6 m long and 2.9 to 3.9 m
wide. Within it, choosing a slightly shorter, narrower or wider module to suit the plan costs little.

- Beyond the red line a module needs specific attention: Baubuche beams instead of LVL, columns larger
than 145 mm, a transport class up. Not impossible — but not optimal, and each such module is engineered
on its own.

- The letters in a cell say what the cheapest passing variant had to resort to: K = a column larger than 145 x
145 mm (its extra price is in the number); H = main beams in Baubuche (needed, or simply cheaper there);
R = edge beams in Baubuche. The optimum itself carries an H: at that span Baubuche main beams were
merely the cheaper choice, not a necessity — the red line, not a letter, marks where Baubuche becomes a
must.
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Price per m2 of module floor + ceiling, by module size (HOME V6)

EUR per m2incl. margin, columns and surcharges (€2,300 per module + €575 per m2) - rows: width = span of the main beams - columns: length = span of the secondary beams - per size the cheapest variant that passes the
column connection - K = column > 145 x 145 mm (price included) - H = main beams in Baubuche (needed or cheaper) - R = edge beams in Baubuche

width length (m) !
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D 6.4 x 3.3 m — the optimum (€ 1050 / m?) D economical: the zone around the optimum, this side of the red line === beyond the red line: Baubuche, bigger columns — specific attention

Colour runs from green (cheapest per m?) through yellow to red (dearest). Source: .HOME V6 price-per-m?2 matrix, Sustainer cost model. The red line is Sustainer's hand-drawn boundary.




Source: .HOME V6 floor + ceiling price-per-m? matrix (Sustainer cost model, settings tab). The red line is Sustainer’'s own
boundary, drawn by hand on the matrix, and so is the green zone around the optimum; both are judgement, informed by the
figures, not a formula.

1.4 Designing with the matrix

The matrix answers one question: what does it cost per m? to make the module itself a different size? Used
well, it turns a vague “we’d like it a bit wider” into a number. Used badly, it suggests that bigger is cheaper,
which the rest of the building contradicts. A few rules for reading it as a designer:

What the letters in a cell mean

Code Meaning What it means for the design
K Column larger than 145 x 145 mm; its extra The standard 145 mm LVL column does not carry this size. A
price is already in the number bigger column eats into the facade cavity and has to line up

with the module below — engineered per project.
H Main beams in Baubuche instead of LVL — On the optimum and around it an H is the cheaper choice, not a
needed for the span, or simply cheaper there  must. Beyond the red line it is a must: a harder, dearer beech
material, ordered specially.
R Edge beams in Baubuche The beam all round the cassette needs the stronger material
too — the far end of the table.
n/a No variant passes the checks and the column Not a module the system makes.
connection (columns up to 400 mm)

Examples, read straight off the matrix:

Module €/ m?2 Letters Where it sits
48x%x34m 1063 — this side of the red line
56x%x3.0m 1061 — green zone
6.2x3.3m 1051 — green zone
6.4x3.3m 1050 — the optimum
54%x3.6m 1044 H green zone
58%x34m 1048 H green zone
3.4x%x32m 1142 K this side of the red line
6.0x3.6m 1040 K green zone
6.4x34m 1046 K green zone
7.6x1.0m 1546 R this side of the red line
6.6 x3.4m 1056 HK green zone
6.8x3.3m 1084 H K beyond the red line
7.0%x34m 1083 HK beyond the red line
7.6%x3.2m 1166 RK beyond the red line
7.6x3.0m 1169 HRK beyond the red line

- Start from 6.4 x 3.3 and let the plan argue you away from it, not the other way round. A row of standard
modules with one odd module at the end is a standard building; a building of odd modules is a one-off.

- Vary by band, not by module. If a plan needs a wider module, make a whole row or a whole wing wider, so
the columns still line up vertically and the factory still sees repetition.

- Stay in the green zone when you deviate: roughly 5.0 to 6.6 m long and 2.9 to 3.9 m wide. Inside it a
change costs a percent or two per m2; every step beyond costs more than the one before.

Sustainer - process documentation 1. Standardisation and the economics of the module 6



- Treat the red line as a conversation, not a wall. A module beyond it is possible — the matrix prices sizes to
7.6 m — but it is engineered on its own, with Baubuche and bigger columns, so it is agreed with Sustainer
early, not discovered at tender. Note that 6.8 m is the standard maximum length of the system: the matrix
prices longer modules, the guidelines do not offer them, and anything longer is a Sustainer conversation
before it is a size.

- Remember what the matrix does not price. Facade area grows with the perimeter, not the floor; a wider
module needs a wider transport; taller buildings need bigger columns regardless of module size (chapter 04
of the guidelines, Stacking modules); and a plan with mixed sizes needs mixed connections.

What the width costs on the road

Width also sets the transport class. The sizer’s cost formula carries the day rate of the truck per module width,
spread over the modules that share one trailer — two 6.4 m modules on a 13.6 m bed, one module of anything
over 6.8 m.

Module width up to Transport day rate What changes

26m € 1,000 Normal transport

3.0m €1,167 Wide load

32m € 1,300 Wide load

35m €1,333 The standard 6.4 x 3.3 m module travels in this class
40m € 2,333 Escort and permits — the big step

4.25m € 3,000 Exceptional transport; wider is special transport, not priced

Source: moduleCost.ts in the interactive guidelines (the "Size the module" cost formula), Sustainer transport rates.

Worked example: three ways to make 20 modules

A small building of 20 modules, priced for its floor and ceiling only with the matrix, so the figures below are a
difference in structure, not a building price:

Module m2/module €/m? Codes 20 modules vs the optimum
6.4x3.3m 21.1 1050 — € 443,520 optimum
6.0x3.6m 21.6 1040 K € 449,280 +€ 5,760 for +10 m?
54x33m 17.8 1060 — €377,784 -€ 65,736 for -66 m?
7.0x3.0m 21.0 1097 K € 460,740 +€ 17,220 for -2 m?

The numbers say what the matrix says: a 6.0 x 3.6 module prices a shade lower per m2 and gives more floor
— and it does so with a column over 145 mm and a transport class up, which the per-m2 figure already
contains but the plan has to live with on every floor. The shorter 5.4 x 3.3 keeps everything standard and costs
about 1 % more per m2. The 7.0 x 3.0 module travels one to a truck. Which is right depends on the plan; the
point is that the choice is now a number, made early.

Checklist before a module size is fixed

- Isit6.4 x 3.3? If not, which plan requirement forces the change, and does it apply to a whole band of
modules?

- Where does the size sit in the matrix — green zone, between, or beyond the red line?

- Which codes does its cell carry? K or H means engineering on its own and a conversation with Sustainer.

- What is its transport class, and how many modules fit on one truck?

- Do the columns of every layer still land on the columns below (chapter 04 of the guidelines)?

- What does the change do to facade area, connections and the number of unique details?
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