Carbon reinforced concrete and temperature

Frank SCHLADITZ Emanuel LAGEL Daniel EHLIG

Dr.-Ing.

Technische Universitat Dresden Hochschule fiur Technik, Wirtschaft Technische Universitdt Dresden
und Kultur Leipzig

Dresden, Germany Leipzig, Germany Dresden, Germany

frank.schladitz@tu-dresden.de emanuel.laegel@htwk-leipzig.de daniel.ehlig@tu-dresden.de

born 1977; civil engineer with focus on born 1978; studied civil engineering born 1980; civil engineer with focus on

bridge construction and carbon from 2005 to 2010; he currently works  carbon reinforced concrete and expert

reinforced concrete; leader of the as a research assistant at the HTWK for preventive fire protection

research project C3 Leipzig

Lutz NIETNER Matthias TIETZE

Prof. Dr.-Ing.

Hochschule fir Technik, Wirtschaft Technische Universitat Dresden
und Kultur Leipzig

Leipzig, Germany Dresden, Germany
lutz.nietner@htwk-leipzig.de matthias.tietze@tu-dresden.de
born 1972; civil engineer with born 1978; industrial engineer with

construction industry background; focus focus on building construction; member
on construction materials and process  of strategy team of the research project
simulation cs

Contact: frank.schladitz@tu-dresden.de

1 Abstract

Carbon reinforced concrete — a combination of non-corroding carbon reinforcement and concrete — has
been investigated for over 20 years and has been used extensively in construction practice for more than 10
years for new constructions and for renovation. Wall and ceiling constructions in building construction as well
as bridges and platform systems were newly erected, but also roofs, silos and bridges were renovated. During
its manufacturing process but also during its time of use, carbon reinforced concrete can be affected by
temperature stresses. The paper starts with an overview of how the temperature characteristics at different
temperatures are to be evaluated. Furthermore, it will be shown how mat-like carbon reinforcement with its
electrical conductivity and the high specific electrical resistance of approx. 16 Q-mm?2/m can be used for the
deliberate heating of carbon concrete components. In addition, carbon reinforcement can be used to achieve
thermal prestressing of fresh concrete components similar to prestressed glass panes.

Keywords: carbon reinforced concrete; textile reinforced concrete; heat; prestressing; high temperature; fire

https://doi.org/10.2749/newyork.2019.0486
Distributed by Structurae

486


mailto:frank.schladitz@tu-dresden.de
mailto:emanuel.laegel@htwk-leipzig.de
mailto:daniel.ehlig@tu-dresden.de
mailto:lutz.nietner@htwk-leipzig.de
mailto:matthias.tietze@tu-dresden.de

	Session_IABSE_A
	A.1 200-Year Bridge #1 
	A.2 Tomorrow's Affordable Housing #1 
	A.3 Bridge Construction
	A.4 Underground Structures - Fire and Water 
	A.5 Innovative Solutions to Complex Building Design
	A.6 Urban Structures - Challenges and Solutions
	A.7 Climate Effects on Structural Resiliency
	A.8 Design Trends and Innovations

	Session_IABSE_B
	B.1 200-Year Bridge #2 
	B.2 Tomorrow's Affordable Housing #2 
	B.3 Long-Span Bridge Design Considerations
	B.4 Structural Performance Under High Temperatures
	B.5 Movement Control of Structures
	B.6 Applications of SHM 1
	B.7 Extreme Loading on Structures
	B.8 Alternative Reinforcing Panel Session
	16310 Carbon Reinforced Concrete and Temperature

	B.9P Urban Infrastructure: Performance Based Engineering

	Session_IABSE_C
	C.1 200-Year Bridge #3
	C.2 Tomorrow's Affordable Housing #3 
	C.3 Structure Performance
	C.4 Fire Safety Design Panel Session
	C.5 Design of New York Structures
	C.6 Applications of SHM 2 
	C.7 Urbanization and Ecological Building Construction
	C.8 Alternative Construction Materials
	C.9 Bridge Operations and Maintenance: Monitoring
	C.10P Urbanization: The Challenges of Building Urban

	Session_IABSE_D
	D.1 200-Year Bridge #4
	D.3 Bridge Design Optimization -1 
	D.4 Seismic Resiliency
	D.5 Performance-Based Engineering of Structures - 1
	D.6 Bridge Assessment and Repair - 1
	D.7 Effects of Climate Change Panel Session
	D.8 Timber Design concepts
	D.9P Urban Infrastructure: Tunnel Resiliency
	D.10P Mitigating Fire Hazards Through Engineering
	D.11P Urban Infrastructure: Mitigation of Wind-Induced

	Session_IABSE_E
	E.1 200-Year Bridge #5
	E.3 Bridge Design Optimization -2 
	E.4 Analyzing Seismic Performance
	E.5 Performance-Based Engineering of Structures - 2 
	E.6 Bridge Assessment and Repair - 2 
	E.7 Globalization and Structural Engineering -1 
	E.8 Concrete Repair Panel Session
	E.9P Urban Infrastructure: Footbridges and Non-Redundant
	E.10P Technology: Accelerated Bridge Construction
	E.11P Technology: Structural Health Monitoring
	E.12P Technology: BIM/BrIM and Virtual Reality

	Session_IABSE_F
	F.1 200-Year Bridge #6
	F.2 Design and Testing of Footbridges - 1
	F.3 Seismic Dissipation Systems Panel Session
	F.4 Structural Engineering Challenges
	F.5 Bridge Assessment and Repair - 3
	F.6 Globalization and Structural Engineering -2 
	F.7 Using BIM to Improve Design and Construction
	F.8P Bridge Design - Considerations for the future
	F.9P Extreme Events: Forensic Study
	F.10P Technology: Alternative Construction Materials
	F.11 Commercial Session

	Session_IABSE_G
	G.1 200-Year Bridge #7
	G.2 Design and Testing of Footbridges - 2
	G.3 Seismic Design - Short/Medium Bridge Span
	G.4 Design Optimization
	G.5 Assessment and Monitoring
	G.6 Forensic Study - Learning from the Past
	G.7 Virtual Reality Modeling of Structures Panel Session
	G.8P Urbanization: Structural Safety of Urban
	G.9P Extreme Events: Multi-Hazard Resilience
	G.10P Globalization: Global Interoperability
	G.11P Urban Infrastructure: Restoration
	G.12P Tomorrow Construction: Alternative

	Session_IABSE_H
	H.2 Construction Techniques
	H.3 Structural Safety of Urban Areas
	H.4 Structural Assessment and Repair
	H.5 Camera-Based SHM Bridge Techniques Panel Session
	H.6 Strengthening - Historic Structures 1
	H.7 Design Challenges
	H.8P Extreme Events: Preparing the Unprepared
	H.9P Urban Infrastructure: Advanced Computing

	Session_IABSE_I
	I.2 Multi-Hazard Design
	I.3 Wind Effects on Structures Panel Session
	I.4 Designing in Urban Areas
	I.5 Strengthening - Historic Structures - 2
	I.6 Design Innovations


