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Large diameter pipelines rehabilitation design with innovative composites

YAN Xuanchen “Owen”, PhD?, JIANG Jibing?, SEVER V. Firat, PhD, PE!, EHSANI Mo, PhD, PE, SE!

(1. QuakeWrap, Inc. 6840 S. Tucson Blvd., Tucson, AZ 85756; 2. Nantong Construction Group Co., Ltd., Nantong, Jiangsu 226001 )

Abstract: Regarding conventional pipeline materials, there are limitations in manufacturing large-diameter pipelines and the
installation process, such as weight and size restrictions. Additionally, conventional rehabilitation methods for large-diameter
pipelines have limited load-bearing capacity, installation difficulties, and require temporary bypass and internal surface drying. This
paper introduces an innovative composite system that effectively addresses these issues in the preparation of large-diameter new
pipelines and the rehabilitation of existing pipelines. The composite system is composed of glass fiber, carbon fiber, and a patented
3D fabric, striking a balance between strength and lightweight construction. The paper discusses the design principles, manufacturing
processes, and installation methods of these novel composite pipelines, with a particular focus on innovative techniques for NDT
pipeline quality control and structural health monitoring. Through proper design, process control, rigorous quality inspections, and
monitoring, this new composite material pipe has been successfully applied in the repair projects of various large-scale pipeline
networks since 2010. In May 2023, it was once again successfully used to rehabilitate a large rainwater throttling pipe with a
diameter of 5.3 meters, and the designed and produced FRP liner with a 4.9-meter inner diameter is the largest monolithically
produced FRP pipe to date.

Key words: Manufacturing of large-diameter pipelines; Rehabilitation of large-diameter pipelines; FRP (Fiber Reinforced Polymer)

pipes; Composite material system; Pipeline quality control
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[1JAWWA C304-14(R19) Design of Prestressed Concrete
Cylinder Pipe.

[2] AWWA C900-07 Polyvinyl Chloride (PVC) Pressure Pipe
and Fabricated Fittings, 4 In. Through 12 In. (100 mm
Through 300 mm), for Water Transmission and
Distribution (PDF).

[3JAWWA C906-15 Polyethylene (PE) Pressure Pipe and

Fittings, 4 In. Through 65 In. (100 mm Through 1,650 mm), for

Waterworks (PDF).

[4]Ehsani, M. 2017. ASCE Innovation Award Winner:

Sandwich Construction Carbon FRP Pipe. Proceedings — ASCE

Pipelines, Phoenix, Arizona.

[5]Sever, V.F and Ehsani, M. 2019. Designing an Economical
FRP System for Pipeline Rehabilitation. Proceedings —
ASCE Pipelines, Nashville, TN.

[6]ASTM D-2412 - Standard Test Method for Determination
of External Loading Characteristics of Plastic Pipe by
Parallel-Plate Loading.
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