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Motivation: Flow Production of Lightweight Rod Elements for Trusses
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Form follows function —
Benefits of the HUSC-Elements

* lightweight elements
* high buckling stability

» material and shape adaptable to a
wide range of applications

* hollow space inside can be used

Faster construction requires
components that can be
produced in flow production
processes.

Rod shaped hollow elements
(HUSC-Elements) made of ultra

high performance concrete (UHPC),
steel and carbon fiber reinforced

. Typical dimensions: for post tensioning and installations
pOIymerS enable fast productlon thickness of steel sheet t; = 4,0 mm o _
Processes with In-line quality thickness of concrete t- = 30,0 mm * re_source-effl_cnent by material
assurance. diameter of concrete D, = 360,0 mm oriented design

Methods: Crosshead Extrusion and Artificial Intelligence

AI Mms UHPC material flow
ZiN UHPC
* modular frameworks for fast g / Q coverad
building and fast assembly on the steel tube (KGFSK7 //_’/////Iﬂsteel tube
construction site o= ~ Wﬂ/mﬁ o

modified according to M.K. Najak

* more efficient use of resources by

high performance elements Extrusion process of HUSC-Elements

e continuous, automatic process

* less waste and higher quality by + no formwork needed
extended quality assurance using * no bending & relocating of steel reinforcement Shape and material optimized
e * high dimensional accuracy _
artificial neural networks - data driven, self-learning quality assurance HUSC-Elements as basic element
* fast

for trusses

Quality monitoring using timeseries and image data
using camera systems

 Distance lasers

« Cameras (Video, Stereo, Infrared)

Measured Data Neural Network

m e
~ —
-~ —
I\ /I
~ -~
~ -~
- ~
-~ ~
-~ ~
// \‘-

— -~
- o
v AN

e

Encoder

UHPC Crosshead Extrusion

connection to ™. } |
concrete pump £
k \.\. . : — X

N <ol tube |

(TTTTTTITT]

LITTTTITTTT]

LTI TTTT]

<

Decoder

reconstruction error

l

Marked anomaly

—

0 .
',
o~y
L
¢~
v
& v Fe
:
e i
‘—‘ :
P e » |
v
4 {
N N 1
o M oy
h g W,
.

Quality assurance

A — 74 "t . | Q
R > | [l Sample £ |
'heating element ——— M Distance laser Guide rail 1) —
- "‘: ?."’”j-,‘ e ‘* . ngk | t . Distance laser Q } i"'syrface defect
: .. ample - concrete I Camera - Ao '
crosshead extrusion device in lab scale B Sample - steel B Table Time

Contact

Publications

l;’( Leibniz
i 0j Z Universitat

[1] MARKOWSKI, J.; LOHAUS L.: Winding Reinforced UHPC [3] PENNER, N.; GRIERMANN, T., ROLFES R.: Monitoring of

2]

Sandwich Structures for Lightweight Jackets for
Offshore Megastructures. In: Journal of Physics:
Conference Series 1356 — Proc. of EERA Deep Wind
Conf., 2019

MARKOWSKI J.; LOHAUS L. .. Innovatives Bewehrungs-
konzept flur leichte Stutzen aus ultra-hochfestem
Beton. In. Lohaus, L.; Haist, M., Marx S. (Hrsg.):
Beitrdge zur 7. DAfStb-Jahrestagung mit 60.
Forschungskolloguium, 28./29.10.20219 in Hannover-
Institutionelles Repositorium der Leibniz Universitat
Hannover, 2019, S. 183-195.

[4]

[5]

suction bucket jackets for offshore wind turbines:
Dynamic load bearing behavior and modelling. In:
Marine Structures 72, 2020.

TRITSCHEL F.F.; MARKOWSKI J.: PENNER, N. ROLFES, R.
LOHAUS L.; HAIST M.: Kl-gestitzte Qualitatssicherung
far die Flie3fertigung von UHFB-Stabelementen.
Beton- und Stahlbetonbau 116, Sonderheft Schneller
bauen S2, September 2021, S. 34-41.

LoHAUSs, L.; RoLFes, R.. Qualitatsgesicherte
Flie3fertigung leichter UHFB-Stabelemente mittels
Klnstlicher Neuronaler Netze. BetonWerk
International Nr. 2, 2021, S. 18

tog: 4 0 Hannover

Institute of Building Materials Science
Dipl.-Ing. Jan MarkowskKi
|.markowski@ baustoff.uni-hannover.de

Institute of Structural Analysis
Dipl.-Ing. Franz Ferdinand Tritschel
f.f. Tritschel@isd.uni-hannover.de

www.rub.de/spp2187/

JF

Deutsche

Forschungsgemeinschaft

Priority program 2187



mailto:j.markowski@baustoff.uni-hannover.de
mailto:f.f.Tritschel@isd.uni-hannover.de
http://www.rub.de/spp2187/

