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Motivation

State of the art Target state
» Out of tolerance precast concrete  Scrap and rework from
modules have to be scrapped or dimensional deviations of parts is
reworked avoided
Problems
Approach

* For modular structures tight
tolerances are required

* This leads to a high rate of scrap

» Selective assembly of modules in a
structure to compensate
dimensional deviations
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and rework
Methods
Shrinkage of rapid heat treated Selective assembly
concrete . .
| Selectively arrange components in
. H|gh.-performance concrete based the structure to compensate for
on binder Nanodur Compound dimensional deviations.
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Adaptive manufacturing

Reactively adjust dimensions from
part to part for optimize the basis for
selective assembly.
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(HT = Heat treatment)

Results

Shrinkage of rapid heat treated | S€lective assembly

concrete * The effect of dimensional deviations of

» Reduction of €. by a factor of 3 the modules can be quantified

» Multidimensional modeling of ¢,  For small structure optimal solutions
Slab;ip:1-8/?;-1)5;%1—e;<p(ﬁo+ﬁl-X1+ﬁ2-xz+63-xf+ﬁ4-xl-X2+65-X%+ﬁe-X%-Xz+ﬂv-Xl'X22 can be calculated

ﬂo 0.015403 0.010747 Rgdj =0.9356
o5} -0.027207 -0.036049
B2 0.094462 0.086863

R 4=0.9014

Bs | 0.0076839 | 0.011038  — — 0
B | -0.00060466 | -0.0052499 |2 i -k ;
Bs | -0.010408 | -0.0094771 =02, gSe0o, _cof ey
Bs | -0.0081902 | -0.0054415 S8as " y
B7 | 0.0037343 | 0.003121 N 18 0 8
12 12
.30 6 oo 30 6
t* [d] 00 T [h] t* [d] 00 T [h]

c) d)

0.1 '
5]

o Measured ValueQ Response surface

Adaptive manufacturing

* Production control concept to react
to dimensional deviations

* Quality of the resulting structure
can be Increased
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