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Expand and accelerate nonmetallic technology 
deployment in the building and construction sector 
by developing and advocating nonmetallic products, 
establishing and transforming nonmetallic material 
standards and regulations, fostering effective 
nonmetallic material awareness and training for the 
building and construction community.

Nonmetallic Excellence and Innovation Center for Building Materials (NEXCEL) is 

jointly established by Saudi Aramco, the world's largest producer of energy and 

chemical products, together with China National Building Material Group (CNBM), 

the world's largest building materials manufacturer and services provider, and China 

Building Materials Academy (CBMA), the largest comprehensive scientific research 

institution for building materials in China. Saudi Aramco as the founding sponsor of 

QH[FHO dqg FEPD dv QH[FHOɏv rshudwru duh zrunlqj wrjhwkhu wr dffhohudwh 

nonmetallic technology deployment in the building and construction sector, and 

deploy innovative nonmetallic technologies to provide more sustainable 

construction solutions.

Transform the building and construction sector to 
nonmetallic based materials to improve sustainability, 
asset lifecycle and lower carbon footprint.

ABOUT
NEXCEL

MISSION

VISION

ABOUT NEXCEL



Executive Vice President of Saudi Aramco

Mr. Ahmad Al-Saõadi

I think the progress NEXCEL achieved is  very 

phenomenal and outstanding . 

We should buil d on this good start and aim for even 

higher, especially taking projects from the initial 

application and to commercial application.

MESSAGE FROM ARAMCO



PROGRAM DIRECTOR
Dr.  LI  JUAN

CHAMPION & TAC CHAIRLADY
Prof .  Yao Yan

SC CHAIRMAN
Mr. Waleed Al-Otaib i

ɒAt Aramco, we 
work on exploring 
more efficient non -
metallic materials, 
enabling us to help 
meet the demand for 
durable advanced 
materials with lower 
life cycle emissions. 

NEXCELis one of our such initiative in 
achieving the goal.  From over 50 projects, 
to growing networking with over 80 
partners, to a series of remarkable 
project deliverables, I am proud to say 
NEXCEL has met our milestones in the 
first two years. I have the utmost 
confidence that we will continue writing 
a much bigger and more successful story 
together.

MESSAGE FROM NEXCEL

ɒWe are creating 
sustainable and 
resilient 
infrastructure Ɋ
infrastructure that 
requires less 
maintenance and 
higher durability. 
Led out of 

China Building Materials Academy, 
NEXCEL is a network of 30 universities 
and 50 industry partners across China. 
The center explores the construction 
materials industry to inspire 
technological innovation throughout 
the sector with the overarching goal 
of creating more durable and more 
resilient materials, ultimately 
contributing to a more efficient, and 
sustainable world. ɓ

and four new industry guidelines/standards. 
Zhɏyh dovr wudlqhg ryhu 53 SkG vwxghqwv Ɋ
the next generation of academic and 
industry leaders. On behalf of NEXCEL, I 
wish to express my sincere gratitude to 
everyone who contributed to this excellent 
outcome. Together our industry and 
university partners, we will keep on 
exploring and  turning over new ideas and 
sparking technological innovation 
throughout the construction industry to 
hqvxuh d surplvlqj ixwxuh iru wkh vhfwru1ɓ

ɒVlqfh lwv lqfhswlrq/ 
NEXCEL has launched a 
total of around 53 
projects across six focus 
duhdv1 QH[FHOɏv 
research has led to 21 
publications, 14 patents, 
12 engineering 
demonstrations



New 

Materials 

Strategy 

The world's largest 

producer of energy and 

chemical products

ṝῥᾔֲ Ή ḃћꜛ
To build a promising future with NM

The world's largest building 

materials manufacturer and 

services provider

The largest scientific 

research institution for 

building materials in China

Nonmetallic

Strategy

WIN-WIN COOPERATION



FOUR CORE FUNCTIONS
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Technology 

Development
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Application & 

Acceleration
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Fibers, Rebars, and Fiber 

Composites (FRPs)
Special Mortars

& Concrete

Pavement for 

Roads & Bridges Construction Chemicals

Waterproofing & Repair 

Materials

Insulation & 

Composite Cladding

SIX FOCUSED AREAS



Governance Structure

F
u

n
d

s
 

A
p

p
ro

v
a

l

B
u

s
in

e
s
s
 

P
la

n

ABS CBMA
Co-

sponsor

The Center Steering 

Committee

Technical 

Advisory 

Committee 

(TAC)

Innovation Center

Champion and 

Program Director

Operational Structure

Innovation Center
Champion of the Center

Technical 
Support and 

Liaison 
Office
(TSLO)

General 
Assistant

Program Director

Technical Department Operation Department

In
cu

b
a
tio

n

C
o

n
tra

cts

M
a

rke
tin

g

IP

F
in

a
n

ce

M
e

d
ia

P
u

b
lic 

R
e

la
tio

n
s

T
C

 1

T
C

 2

T
C

 3

T
C

 4

T
C

 5

Å Universities
Å Research & Technology 

Organizations
Å Associations
Å Manufacturers

T
C

 6

GOVERNANCE



MA Zhenzhu

President

CBMA

HOU Diyang

CEO

CBMA

Mohammed Al-Qahtani

Manager of Technology Management

Saudi Aramco

WANG Hua

Head of Xianyang Research & Design 

Institute of Ceramics

CBMA

Riyadh Shiban

Manager of Civil & Structural Engineering

Saudi Aramco

Waleed Al-Otaibi

Director of IIP TransactionSaudi Aramco

Steering Committee Chairman

1st STEERING COMMITTEE (2022-2023)



HUANG Songchang

Former Deputy Chief 
Engineer

Research Institute of 
Highway Ministry of 
Transport

JIA Jinsheng

Professor

China Building 
Materials Academy

LI Xiaoyu

Professor

Beijing University of 
Chemical Technology

FENG Peng

Dean/Professor

Tsinghua University

Hasan Khalifah

Professional 
Engineer
Saudi Aramco

Kurt Ke

Lead Engineer
Aramco Asia

Mirza Baig

Professional 
Engineer
Saudi Aramco 

LIANG Fan LV Mingfu

Mohammed Mehthel Mohammad Salloum

Principal 
Professional
Saudi Aramco

Professional 
Engineer
Saudi Aramco

NI Wen

Professor

University of 
Science and 
Technology Beijing

SUN Shibing

Professor

Beijing University 
of Technology

Oscar Salazar

Engineering 
Consultant 
Saudi Aramco  

Saleh Wohaibi

Professional 
Engineer
Saudi Aramco 

SUN Zhenping WANG Ling

Professor

China Building 
Materials 
Academy

WaseemKhatri

Professional 
Engineer
Saudi Aramco

YAN ChunzeXUE Weichen YANG Xiaoping
Professor

Beijing University of 
Chemical 
Technology

YANG Xiaoyu ZHANG Yong

Professor 
Tongji University

Professor
HuazhongUniversity 
of Science and 
Technology

Professor
TongjiUniversity

Professor 
Institute of Plastics 
Processing of 
Beijing Research 
Institute of 
Chemical Industry

Senior Engineer
Harbin FRP 
Institute

Professor
Wuhan University 
of Technology

Chief Engineer 

China National 
Building 
Waterproof 
Association

TECHNICAL ADVISORY 

COMMITTEE (TAC)



TAC TASK FORCE

Kurt Ke 
Aramco Asia

Prof. ZHOU Chunying

CBMA

Mohammed Al-Salloum

Saudi Aramco 

Hongxiang WANG
Aramco Asia

TECHNICAL SUPPORT & 

LIAISON OFFICE

Mohammed Mehthel

Principal 
Professional
Saudi Aramco

Oscar Salazar

Engineering 
Consultant 
Saudi Aramco  

WaseemKhatri

Professional 
Engineer
Saudi Aramco

WANG Ling

Professor

China Building Materials 
Academy

YAO Yan

Professor

China Building Materials 
Academy

XUE Weichen

Professor 
Tongji University
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TDA PROGRAM

SFP PROGRAM

PHD PROGRAM
Technology Development 

and Acceleration Program

Duration̔ 2 Years

4 Projects in 2022

6 Projects in 2023
Small Fund Program

Duration̔ 1 Year

5 Projects in 2022

4 Projects in 2023

Ph.D Training Program 

Duration: 2 Years

3 Projects in 2022

3 Projects in 2023

ATP PROGRAM
Advocacy or Training Program

Duration: 1 Year

3 Projects in 2022

3 Projects in 2023

PROJECT CATEGORY



2022 PROJECT PORTFOLIO START DATE END DATE PROGRESS MILESTONE

TDA PROJECTS PASSED

1 TDA1-1
Comprehensive Promotion and Improvement of FRP Reinforced Composite 

Materials and Engineering Structural Members
JUL 2022 JUN 2024

75% Interim Review

2 TDA2-4
Mechanical Foaming Warm Mix Asphalt Characteristics and Mixture Performance 

Improvement and Engineering Demonstration
JUL 2022 JUN 2024

3 TDA3-1
Research and Application of Novel Polyether macromonomer and Ultra -highly 

Dispersing Polycarboxylate Superplasticizer
JUL 2022 JUN 2024

4 TDA4-1
Development and demonstration of composite lattice tower for communication 

and power transmission over 15m
JUL 2022 JUN 2024

SMALL FUND PROJECTS PASSED

5 SFP1-1
Research on 3D Printed Polymer Modified Concrete and Its Interface 

Enhancement Technology
JUL 2022 JUN 2023

100%
Concluding 

Review

6 SFP2-1
Research and demonstration application of  admixtures for (ready -mixed fluid) 

solidified soil
JUL 2022 JUN 2023

7 SFP3-1
Application technology and engineering demonstration of hot in -place recycling 

of waste asphalt pavement
JUL 2022 JUN 2023

8 SFP4-1
Investigation on Recycled Polystyrene Particles/Foamed Concrete Composite 

Insulation Material and Its Application in  composite Sandwich Panel
JUL 2022 JUN 2023

9 SFP5-1 Study on key technology of polymer modified inferior coarse aggregate JUL 2022 JUN 2023

PHD PROJECTS PASSED

10 PHD-2
HighɊmodulus Elinvar glass fiber reinforce resin matrix composite engineering 

components
JUL 2022 JUN 2024

80% Interim Review11 PHD-5
Multi -scale study on interface adhesion and failuremechanism between asphalt 

and aggregate
JUL 2022 JUN 2024

12 PHD-8
Preparation and properties of petroleum coke porous carbon / paraffin 

composite phase change materials
JUL 2022 JUN 2024

ADVOCACY PROGRAMS PASSED

13 ATP-1 The 10th ISCC Parallel Session on Petroleum -based Building Materials JUL 2022 JUN 2023

100%
Concluding 

Review
14 ATP-2

Advocacy Activities for the Application of Petroleum -based Concrete Admixture 

in Low -carbon Concrete
JUL 2022 JUN 2023

15 ATP-3 Application of Petroleum -based Materials in Building and Construction Sector JUL 2022 JUN 2023



2023 PROJECT PORTFOLIO
START 

DATE

END 

DATE PROGRESS MILESTONE

TDA PROJECTS PASSED

1 TDA1-1 Develop hydrocarbon -based graphene for improving properties of concrete JAN 2023 DEC 2024

50%
Interim 

Review

2 TDA2-2
Development and engineering demonstration for thermoplastic polyolefin waterproofing 

sheets with high flame retardancy and long service life
JAN 2023 DEC 2024

3 TDA3-2
Research and demonstration on thermal insulation and structure integration technology for 

ultra - low energy buildings
JAN 2023 DEC 2024

4 TDA4-1 Preparation and application of FRP bent bar under corrosive environment JAN 2023 DEC 2024

5 TDA5-1 Fire endurance and creep resistance improvement for application of GFRP rebars JAN 2023 DEC 2024

6 TDA6-2
Research on gradient enhanced polymer modified concrete for structural use and comparison 

with conventional concrete
JAN 2023 DEC 2024

SMALL FUND PROJECTS PASSED

7 SFP1-2 Effects of recycled plastics on the performance of asphalt mixture JAN 2023 JUN 2024

80%
Interim 

Review

8 SFP2-1
Standardization of product properties for continuous fiber reinforced thermoplastic resin 

composite rebars
JAN 2023 JUN 2024

9 SFP3-2 Standardization and demonstration of preparing building formwork with waste plastics JAN 2023 JUN 2024

10 SFP4-1
Development of self -healing fire -retardant coatings highly compatible with nonmetallic 

surfaces
JAN 2023 JUN 2024

PHD PROJECTS PASSED

11 Ph.D-1 CFRP Prestressed Concrete Assembled Raft - type Floating Structures JAN 2023 DEC 2024

50%
Interim 

Review
12 Ph.D-6 Beneficial Use of DPCR to Prepare CO2 -ready -mix Cement Based Materials JAN 2023 DEC 2024

13 Ph.D-8 Research on fatigue -creep coupling behavior of glass -fiber reinforced resin matrix composites JAN 2023 DEC 2024

ADVOCACY PROGRAMS PASSED

14 ATP-1 Session on Composite Materials in Civil Engineering at China Composites Conference JAN 2023 DEC 2023

100%
Concluding 

Review
15 ATP-2 International Conference and Forum on Waterproofing & Repair Materials JAN 2023 DEC 2023

16 ATP-3 Technical Exchange Activities on NM Application in Building and Construction JAN 2023 DEC 2023



2024 PROJECT PORTFOLIO START DATE END DATE PROGRESS MILESTONE

TDA PROJECTS

1 TDA-1
Fiber reinforced concrete and its surface strengthening for novel transportation 

infrastructure
JAN 2024 DEC 2025

0% Kick-off

2 TDA-2 Development and demonstration of polymer aerogel composites JAN 2024 DEC 2025

3 TDA-3
Development and demonstration of nonmetallic additives for emission 

absorption and permanent sequestration of CO2in asphalt pavement
JAN 2024 DEC 2025

4 TDA-4
Development and demonstration of high -performance polymer mixture 

pavement with higher durability and longer service life
JAN 2024 DEC 2025

5 TDA-5 Develop certification for external thermal insulation composite systems (ETICS) JAN 2024 DEC 2025

SMALL FUND PROJECTS

6 SFP-2 Application and demonstration of FRP tube - concrete new composite structure JAN 2024 JUN 2025

0% Kick-off

7 SFP-3
Research and demonstration on snow and ice melting property of phase change 

energy storage asphalt mixture
JAN 2024 JUN 2025

8 SFP-4 Research and demonstration on the performance of thermoplastic FRP stirrup JAN 2024 JUN 2025

9 SFP-5
Application and demonstration of hydrocarbon -based graphene in asphalt 

mixture
JAN 2024 JUN 2025

ADVOCACY PROGRAMS

10 ATP-1 International Conference on Building Materials 2024 (ICBM2024) JAN 2024 DEC 2024

0% Kick-off11 ATP-2 The Conference on FRP in Infrastructure in China JAN 2024 DEC 2024

12 ATP-3 2024 NEXCEL Series of Forum JAN 2024 DEC 2024



2024 PROJECT PORTFOLIO START DATE END DATE PROGRESS MILESTONE

PHD PROJECTS

13 PHD-1
Preventive maintenance material design and multiscale characterization of 

its working mechanism for porous asphalt (PA) pavement
JAN 2024 DEC 2025

0% Kick-off

14 PHD-2
Aging Mechanism and Phase Structure in Heterogeneous System of SBS 

modified Asphalt
JAN 2024 DEC 2025

15 PHD-3
Surface modification of extruded polystyrene foam and the study of its 

flame retardancy and adhesion performances
JAN 2024 DEC 2025

16 PHD-4

Synthesis of phosphorus -containing metalimidazole complex flame -

retardant latent curing agents and their effect on the curing, flame 

retardancy and smoke suppression properties of epoxy resin

JAN 2024 DEC 2025

17 PHD-5
Study on Multifunctional Carbon Fabric Reinforced Sea Water and Sea Sand 

Concrete Composite Component System
JAN 2024 DEC 2025

18 PHD-6 Ultimate and serviceability limit state design for FRP -UHPC hybrid beams JAN 2024 DEC 2025

19 PHD-7
Preparation and performance of self -healing polymer modified asphalt 

waterproofing membrane
JAN 2024 DEC 2025

20 PHD-8
Study on the performance regulation mechanism of cement -based materials 

based on in -situ polymerization
JAN 2024 DEC 2025

21 PHD-9
Preparation of railway sleeper using Engineered Cementitious Composite 

(ECC)and Research on its static and dynamic mechanical properties
JAN 2024 DEC 2025

22 PHD-10
Preparation and mechanism of carbon black/cement based electromagnetic 

wave absorbing materials with multimechanism
JAN 2024 DEC 2025



MEETINGS

PROJECT 

KICK-OFF 

MEETING

SC 

MEETING

TAC/TF 

MEETING

PROJECT 

FOLLOW 

UP 

MEETING

PROJECT 

INTERIM & 

CONCLUDING 

REVIEW 

MEETING



21 
Papers

14 
Patents

Talent
Cultivation

4 
Standards

19 

4 - 2022

17 - 2023

2 - 2022

12 - 2023

12 
Demonstration

0 - 2022

4 - 2023

0 - 2022

12 - 2023

PROJECT OUTCOMES



No. Project No. Paper Title Author Journal

1

22TDA1-1

Analysis-oriented model for FRP tube-confined concrete: 3D 
interpretation of biaxial tube behaviour

ZhiyuanLi, Peng Feng, Jiaqi 
Yang 

Engineering Structures

2
Strengthening RC beams with mid-span supporting 

prestressed CFRP plates: An experimental investigation
Jiaqi Yang, Peng Feng, Bin 

Liu, et al.
Engineering Structures

3
Application of ultra-lightweight and large-scale pultruded for 

external frame beam in high-rise buildings (in Chinese)
Heng Qin, TianqiaoLiu, 

Haifeng Yu, et al. 
Composites Science and 

Engineering

4
A binary resin system of epoxy and phenol-formaldehyde for 

improving the thermo-mechanical behavior of FRP composites
TIanqiao Liu, Ruibao Wang, 

Shilong Zhen, et al.
Construction and Building 

Materials

5 22TDA2-4 Rheological Properties of Warm Mixed Asphalt
Rong Chang, YongchunQin, 

Peng Wang

2023 International Conference 
on Materials Engineering And 

Applied Mechanics

6

22TDA3-1

Preparation and performance of EPEG-type PCE and its 
application in ultra-high performance concrete

Tong Xue, Jie Bai, Wenying
Xu, Juan Li, RuijunGao

The 16th International Congress 
on the Chemistry of Cement 

2023 (ICCC2023)

7
Research status and prospect of domestic polyether 

macromonomer (in Chinese)
WenyingXu, Ting Li, Tong 
Xue, RuijunGao, Jie Bai

China Concrete

8

22SFP1-1

Differences in micro grain/fiber distributions between matrix 
and interlayer of cementitious filaments affected by extrusion 

molding

RijiaoYang, YiZhu, YanLan, et 
al.

Additive Manufacturing

9
Gradient distribution of slender glass microfibers in 3D printed 

cementitious filaments
R. Yang, Q. Zeng, Z. Wang

The 16th International Congress 

on the Chemistry of Cement 
2023

10
Rebar-matrix interface in extrusion molded cementitious 

filaments
R. Yang, Q. Zeng, Z. Wang

XVI International Conference on 
Durability of Building Materials 

and Components 2023

PAPERS



PAPERS

No. Project No. Paper Title Author Journal

11

22SFP2-1

Research on properties of sulfoaluminatecement-based 
premixed fluid solidified soil curing agent (in Chinese)

LI Yue, QI Zhiyang, LIN Hui, et 
al.

New Building Materials

12 Fluid Solidification of Construction Waste Soil(in Chinese) J. Guo, J. Wang, X. Li, et al. Industrial Construction

13 22SFP3-1
Performance research and engineering application of in-

place recycled asphalt mixture with warm mixing 
technology (in Chinese)

W. Zeng, J. Xu, P. Wang Petroleum Asphalt

14

22SFP4-1

Process Optimization Study of Encapsulation Method for 
Pretreatment of Recycled EPS Particles (in Chinese)

LI Fangxian1, FENG Ruiqi1, WEI 
Jiangxiong1

Guangzhou Architecture

15
Influence of slurry characteristics on the bubble stability in 

foamed concrete
Min Xiao, Fangxian Li, Pengfei, 

Yang b, Bin Li, et al.
Journal of Building 

Engineering

16

22SFP5-1

Effects of Polymer-Cement Ratio on The Properties of 
Polymer Mortar (in Chinese)

J. Wang, H. Li, et al.
Advanced Materials of High 

Speed Railway

17
Effect of polymer modified volcanic rock coarse aggregate 

on properties of concrete (in Chinese)
J. Wang, G. Wu, et al. Railway Quality Control

18

22SFP6-5

Impacts of asphalt and mineral types on interfacial 
behaviors: A Molecular dynamics study

Guoqing Sun, Zhenxing Niu, 
Jiupeng Zhang, et al.

Case Studies in Construction 
Materials

19
Interfacial Performance of Asphalt-Aggregate System under 

Different Conditions Based on Molecular Dynamics 
Simulation

GuoqingSun; JiupengZhang; 
Zixuan Chen, et al.

Materials in Civil Engineering

20

Comprehensive evaluation of ballastless-track sealants 
based on macroςmicro tests and principal component 

analysis

Guoqing Sun, Zhe Hu, Jiupeng 
Zhang, et al.

Construction and Building 
Materials

21 23PHD-8
Experimental investigation on transverse tension-tension 

fatigue behaviorof pultruded glass-fiber reinforced polymer 
(GFRP) unidirectional lamina

Qinglin Gao, Haohui Xin, 

Youyou Zhang

Construction and Building 
Materials



No
.

Project 
No.

Patent Type Patent Title Applicant Status

1

22TDA1-1

Invention patent
A fire- and flame-retardant pultruded fiber reinforced composite and 

its manufacturing method Beijing University of 
Technology, CBMA, ABS

Filed

2
Utility model 

patent
A fire-retardant pultruded fiber reinforced composite profile Granted

3

22TDA3-1

Invention patent An ultra-high dispersed water reducer and its preparation method
CBMA, ABS

Filed

4 Invention patent An ultra-high dispersed water reducer and its preparation method Filed

5 Invention patent A hyperbranched polyether and its preparation method
CNBM ZhongyanTech., 

CBMA, ABS

Granted

6 Invention patent
An ultra-highly dispersing polycarboxylate superplasticizer and its 

preparation method
Granted

7
22SFP1-1

Invention patent Micro vibration method and 3D printing of concrete components
CBMA, ABS

Filed

8
Invention patent

Preparation method and application of polymer emulsion Filed

9

22SFP2-1

Invention patent
A special dispersant for soil stabilizing admixture and its preparation 

method and application CNBM ZhongyanTech., 
CBMA, ABS

Granted

10 Invention patent
Anti-washout stabilizing admixtures for Solidification of underwater 

sludge and its preparation method and application
Granted

11 22SFP3-1 Invention patent
A kind of hot-in-place recycled asphalt mixture with warm-mixed 

technology and its preparation method

Research Institute of 
Highway Ministry of 

Transport, CBMA, ABS

Filed

12 22SFP4-1 Invention patent
The invention relates to a pretreatment method for EPS particles and 

a preparation method for EPS particles foamed concrete

South China University of 

Technology, CBMA, ABS
Filed

13 22SFP5-1
Utility model 

patent

One mixing and filtering machine for polymer mortar modified coarse 
aggregate

CBMA, ABS Granted

14 23PHD-1 Invention patent
Raft-type Platform with Photovoltaic and Wave Power Generation 

System
Tsinghua University, CBMA, 

ABS
Filed

PATENTS



No. Project No. Standard Type Standard Title Applicant Status

1 22SFP1-1
Industry 
standard

Test method for interfacial bonding strength 
of 3D-printed cement-based materials

CBMA, ABS
Draft for 
approval

2 22SFP3-1 Group standard
Technical specification for clean hot in-place 
recycling construction of asphalt pavement

Research Institute of Highway 
Ministry of Transport, CBMA

Draft for 
review

3 23TDA2-2 Group standard
Pre-applied butyl polymer waterproofing 

membrane
Keshun Waterproof 

Technology,CBMA,ABS
Draft for 
approval

4 23SFP4-1 Group standard
Self-healing performance evaluation 

methods of organic coatings
Beijing University of Chemical 

Technology,CBMA,ABS
Issued

STANDARDS



Pultruded GFRP 
external frame beam 
for high -rise building 

in Qingdao

(22TDA1 -1)

Admixtures for 
Solidified Soil Applied 
to Fabricated Building

(22SFP2-1)

3D printing polymer 
modified concrete for 
landscape water wall

(22SFP1-1)

Recycled EPS/foamed 
concrete in composite 

sandwich panel applied 
to fabricated buildings

(22SFP4-1)

Civil Engineering

DEMONSTRATIONS



M echanical Foaming 
Warm M ix Asphalt

Pavement in Xin 
Jiang G216 
expressway

(22TDA2 -4)

Hot in -place 
Recycling of Waste 

Asphalt Pavement in 
Shanghai -Shaanxi 

expressway

(22SFP3-1)

Foam warm mix asphalt 
technology successfully 

applied in Anhui 
Wuyue Expressway

(22TDA2 -4)

Hot in -place Recycling 
of Waste Asphalt 

Pavement  in Baotou -
Maoming expressway

(22SFP3-1)

DEMONSTRATIONS
Pavement Engineering



Polymer Modified Inferior 
Coarse Aggregate Applied 

to Concrete Sleepers of 
Beijing -Kowloon Railway

(22SFP5-1)

Pilot Production of 
Novel Polyether 
Macromonomer

(22TDA3 -1)

Ultra -highly Dispersing 
PCE for UHPC Applied 

to Moshuihe Bridge

(22TDA3 -1)

FRP Composite 
Lattice Tower Built in 

Egypt

(22TDA4 -1)

Telecom, Railways, and Bridges

DEMONSTRATIONS
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Projects onRebars & Fiber Composites (FRPs)

1 22 TDA1-1 Comprehensive Promotion and Improvement of FRP Reinforced Composite Materials and Engineering Structural Members

2 22 TDA4-1 Development and demonstration of composite lattice tower for communication and power transmission over 15m

3 22 PHD-2 Highςmodulus Elinvar glass fiber reinforce resin matrix composite engineering components

4 23 TDA4-1 Preparation and application of FRP bent bar under corrosive environment

5 23 TDA5-1 Fire endurance and creep resistance improvement for application of GFRP rebars

6 23 SFP2-1 Standardization of product properties for continuous fiber reinforced thermoplastic resin composite rebars

7 23 Ph.D-1 CFRP Prestressed Concrete Assembled Raft-type Floating Structures

8 23 Ph.D-8 Research on fatigue-creep coupling behavior of glass-fiber reinforced resin matrix composites

9 24 TDA-1 Fiber reinforced concrete and its surface strengthening for novel transportation infrastructure

10 24 SFP-2 Application and demonstration of FRP tube - concrete novel composite structure

11 24 SFP-4 Research and demonstration on thermoplastic FRP stirrup

12 24 PHD-4
Synthesis of phosphorus-containing metalimidazole complex flame-retardant latent curing agents and their effect on the 

curing, flame retardancy and smoke suppression properties of epoxy resin

13 24 PHD-5 Study on Multifunctional Carbon Fabric Reinforced Sea Water and Sea Sand Concrete Composite Component System

14 24 PHD-6 Ultimate and serviceability limit state design for FRP-UHPC hybrid beams



Project Name σComprehensive Promotion and Improvement of FRP 

Reinforced Composite Materials and Engineering Structural Members

PI: Prof. LIU Tianqiao

2022 TDA1-1
(JUL 2022 - JUN 2024)

AIMS AND GOALS
ü To propose 1 or 2 FRP joint nodes with

pultrusion process;

ü To develop fiber composite rebar with good

ultimate tensile strain and post yield strain;

ü To develop composite profiles with high in-

plane shear strength and equivalent tensile 

strength;

ü To enhance the overall performance of 

composite structural parts with high efficiency 

of material strength and high ductility factor at 

the ultimate state; 

ü To reach fire protection grade B1 and fire 

resistance limit of the horizontal load-carrying 

parts Ó1 h; 

ü To develop design methods for highly-ductile 

composite structure parts.

BACKGROUND
Fiber reinforced polymer (FRP) composites, owing to 

their advantages of lightweight, high strength- and 

stiffness-to-weight ratios, excellent corrosion resistance 

and superior fatigue performance, have shown great 

potential in the field of civil engineering worldwide. 

Nonetheless, due to low modulus of elasticity, lack of 

robust connection method, significant brittle sudden 

failure mode, poor fire resistance, and uncertainty in 

creep performance, FRPs have not been universally-

accepted in practice. This is manifested by the facts that 

the civil engineers tending to adopt FRPs do not have 

full confidence in the material, and those engineers who 

have the confidence in material do not have sufficient 

skills of designing with FRPs.

PROJECT TEAM

Fibers, Rebars, and Fiber Composites (FRPs)
ONGOING / 75%



INNOVATIONS

ÅDeveloped a novel type of anchorage system of corrugated anchor for 

prestressed CFRP plates. This system is composed of corrugated steel 

plates and high-strength bolt fastenings. 

ÅImproved the anchorage efficiency by using the thicker anchor plate with 

epoxy adhesive, and the optimum anchor configuration was found to be 30 

mm thick anchor plate with epoxy adhesive together with 150 N·m 

retightening torque, and the nominal ultimate tensile strength of the CFRP 

plate reached 2100 MPa.

4 PAPERS

ÅAnalysis-oriented model for FRP tube-confined concrete: 3D interpretation of biaxial tube behaviour

ÅStrengthening RC beams with mid-span supporting prestressed CFRP plates: An experimental 

investigation

ÅApplication of ultra-lightweight and large-scale pultruded for external frame beam in high-rise 

buildings

ÅA binary resin system of epoxy and phenol-formaldehyde for improving the thermo-mechanical 

behavior of FRP composites

2 PATENTS

ÅA fire-resistant and flame-retardant pultruded fiber 

reinforced composite and its manufacturing method

ÅA fire-retardant pultruded fiber reinforced composite profile 

1 ENGINEERING DEMONSTRATION

ÅPultruded GFRP external frame beam for high-rise 

building in Qingdao

IMPACT

This project is to tackle with five typical 

problems encountered in practical 

applications, and the research findings 

directly permit a breakthrough of the 

technological bottleneck of FRP 

composites. In particular, one 

demonstration project is to be 

conducted, and one design guide is to 

be established, which, together, are 

believed to showcase the advantages 

and clarify the mechanics of FRP 

composites and their structures, and 

finally, to remove those concerns 

existing in the field and to promote 

FRP materials in the future.

Fibers, Rebars, and Fiber Composites (FRPs)



Project Name σDevelopment and demonstration of composite lattice 

tower for communication and power transmission over 15m

PI: Sun Yunlong

BACKGROUND
Traditional communication and power 

grid steel tower have the problems of 

difficult transportation and high 

transportation cost in remote 

mountainous areas, and composite 

material because of its excellent 

comprehensive performance, such as 

high strength, light weight, corrosion 

resistance, good insulation and other 

characteristics, communication and 

power industry in various countries to 

a high degree of attention. In special 

working conditions, composite lattice 

tower is a useful supplement to the 

existing communication and 

transmission tower.

AIMS AND GOALS
ü To optimize the fiber and matrix materials for lattice towers, and reduce the total mass of 

lattice tower by Ó25% compared with metal one; 

ü To study composite lattice tower structures design, and reduce the use of metal connectors

in lattice tower;

ü To decrease single-piece mass of composite tower components, and enhance the 

connection strength.

PROJECT TEAM

2022 TDA 4-1
(JUL 2022 - JUN 2024)

Fibers, Rebars, and Fiber Composites (FRPs)
ONGOING / 75%



IMPACT

As a substitution for steel, GFRP 

lattice tower avoids up to 35% 

CO2 emission. Global demand 

of 5G facilities are soaring, 

GFRP promises substantial life-

cycle carbon emission in 

telecommunication infrastructure.

As the light weight, high strength 

and excellent weather 

resistance, 

GFRP composite products have 

greatly reduced the 

transportation and installation 

cost as well as the inspection 

and maintenance cost.

INNOVATIONS

ÅGFRP materials with fiber volume content 68% were prepared by 

an injection pultrusion process using ECR9600-T911 glass fiber, 

Isocyanate BM20 and polyether polyol Urepul 2140P 

polyurethane resin as raw materials, with the tensile strength 

1200 MPa, bending strength 1400 Mpa, compressive strength 

1000 Mpa.

ÅThe transverse tensile strength of composite lattice tower main 

beam and power transmission produced by pultrusion with full 

multi-axial cloth is more than 5 times higher than that produced 

by traditional pultrusion, the transverse bending strength is more 

than 6 times higher.

ÅBased on the analysis of the structural form and performance of 

composite joints, the composite structure with tenon-mortise 

structure and bolt fastening is designed, which is 10 times higher 

than the failure load of adhesive joints, the failure load is 2 times 

higher than that of bolt connection. Greatly improve the overall 

stability of the lattice tower.

ÅBy using mechanical-free installation technology, the total 

installation period can be reduced from 7 to 5 days. The 

transportation and installation cost is reduced by 12.5% 

compared with that of the metal tower.

1 DEMONSTRATION

FRP Composite Lattice Tower Built in Egypt

Fibers, Rebars, and Fiber Composites (FRPs)



Project Name σHigh Ɇmodulus Elinvar glass fiber reinforce resin matrix 

composite engineering components

BACKGROUND
Fiber reinforced polymer (FRP) materials, with 

light-weight, high strength, corrosion resistance, 

and superior uni-directional mechanical 

properties along the fiber direction can 

effectively solve the problem of corrosion in civil 

engineering. However, the disadvantage of low 

modulus (only 70-75GPa) of the glass fiber 

reinforced polymers (GFRPs) produced from 

conventional glass fibers is prominent, and their 

modulus will further decrease with increasing 

temperature. How to solve this problem has 

become particularly important.

AIMS AND GOALS
ü To obtain the structural origin of the Elinvar effect in 

oxide glasses, and realize the controllable 

preparation of high-modulus oxide glasses with 

Elinvar effect and glass fibers;

ü To dope SiO2, TiO2 or graphene into epoxy resin to 

achieve its toughening modification;

ü To prepare the high-modulus GFRP with Elinvar 

effect by compounding the produced glass fibers 

and modified epoxy resin;

ü To realize the integrated design of members and 

joints in truss structures of GFRP through optimized 

the connection efficiency of the components. 

INNOVATIONS

ÅThrough component design and optimization, 

oxide glass samples with strong Eilinvar 

effect were prepared by melt quenching 

method;

ÅConduct high-temperature modulus testing to 

establish the correlation between the Eilinvar 

effect of oxide glass and glass composition.

IMPACT

The ultra-high-performance GFRP engineering components to be prepared can

overcome the low modulus of the current commercial GFRPs, which can still maintain 

excellent mechanics in a corrosive environment, and its mechanical properties will be 

further improved as the temperature increases. In addition,  effective methods to 

improve the connection efficiency of GFRP truss components will be proposed, which 

is of great significance to promote the wide application of GFRP in construction 

engineering.

PI: Prof. Tao Haizheng

Ph.D student: 

Zhou Hemin

2022 PHD-2
(JUL 2022 - JUN 2024)

Fibers, Rebars, and Fiber Composites (FRPs)
ONGOING / 80%



Project Name σPreparation and application of FRP 

bent bar under corrosive environment

BACKGROUND
Corrosion of steel reinforcements in concrete structures that are explored 

to aggressive environments is one of the major factors that can render a 

structure structurally deficient before reaching the design service life. One 

alternative solution is the substitution of steel with fiber-reinforced polymer 

(FRP) bars. However, standardized, large-scale manufacture of three 

different types of stirrups (end-lap, closed and spiral stirrups) has not yet 

been well established. The mechanical behavior of stirrups and the 

shear/torsion failure mechanism of beams reinforced with FRP longitudinal 

bars and stirrups have not been investigated. Hence, further research is 

needed to provide technical support for the industrial production of FRP 

stirrups and their wide application in engineering structures.

AIMS AND GOALS
ü To develop 3 configuration-improved FRP stirrups, with the 

cost- effective and good mechanical performance;

ü To establish the bend strength models for 3 stirrups 

considering creep fracture effect;

ü To develop shear and shear-torsion design methods for 

FRP reinforced concrete members.

2023 TDA4-1
(JAN 2023 - DEC 2024)

PI: 
Prof. Jiang Jiafei

PROJECT TEAM

Fibers, Rebars, and Fiber Composites (FRPs)
ONGOING / 50%



INNOVATIONS

IMPACT

ÅThe solution of the key technology of FRP stirrup preparation will form a 

good industrial effect, which is conducive to promoting the standardised 

production and large-scale application of FRP, a green and low-carbon 

construction material (reducing  20%  COϜemissions compared with steel).

ÅThe proposed design method for FRP reinforced concrete beams will 

provide technical support for the application of FRP stirrups in concrete 

structures and the draft of relevant design codes.

ÅOptimize the manufacture parameters of the end-lap stirrups and 

spiral stirrups, and develop the molding technology for closed stirrup

ÅConduct standard bend strength tests to verify the effect of key 

process parameters. Based on the Tsai-hill strength criterion, a 

calculation method is proposed for the bend strength of FRP stirrups.

ÅPropose the distribution model of bend strength retention rate for FRP 

stirrups, and the design value corresponding to specific guarantee rate.

ÅCarry out shear tests on large-scale beams and reveal the shear 

resistance mechanism of FRP reinforced concrete beams

ÅQuantify the shear resistence contribution of FRP stirrup and 

aggregate interlocking through detailed measurement and analysis.

End-lap stirrups Spiral stirrups Closed stirrups

Fibers, Rebars, and Fiber Composites (FRPs)



Project Name σFire endurance and creep resistance 

improvement for application of GFRP rebars

BACKGROUND
Glass Fiber reinforced polymer (GFRP) has gained significant popularity in 

the domains of civil engineering, aerospace, and harbor engineering owing 

to its high specific strength, specific modulus, excellent corrosion and fatigue 

resistance, and low carbon emissions. However, despite these advantages, 

the application of GFRP bars in practical construction projects remains 

limited. This can be attributed to several factors, including the poor fire 

resistance of GFRP, incomplete investigation of its creep properties, and the 

limited availability of long-term design methods for GFRP reinforced 

concrete structures. It is imperative to address these challenges to promote 

the wider utilization of GFRP bars and associated structures.

AIMS AND GOALS
ü To propose a novel technology for improving the fire resistance of GFRP 

reinforcement based on the degradation law of its tensile strength at high 

temperatures;

ü To explore the degradation behavior of GFRP reinforced concrete components 

under fire conditions and establish a performance-based fire resistance design 

method;

ü To propose a technology for improving the creep performance of GFRP based

on the influence law of its creep fracture performance.

2023 TDA5-1
(JAN 2023 - DEC 2024)

PI: Dr. Hu Lili

PROJECT TEAM

Fibers, Rebars, and Fiber Composites (FRPs)
ONGOING / 50%



IMPACT

This project aims to clarify three important aspects that hinder GFRP bars from being applied in practical construction projects. A series of 

fire-resistance and creep behavior studies were performed before proposing a long-term design method for GFRP reinforced concrete 

member. All the procedures involve GFRP bars with modified vinyl ester resin by counterparts in our team. The glass transition 

temperature of modified vinyl ester can be larger than 200£C and the limiting oxygen index is 27.3%. Moreover, the CO2 emission can be 

reduced by 10% using the vinyl ester resin instead of the epoxy resin on the fabrication phase. The Vinyl ester resin market is expected to 

reach 1000 thousand tons in 2030. The results will provide valuable insight to the mechanical properties of GFRP RC member while also 

contributing to enhance ease of utilization by publishing a thorough design method. In the end, all the efforts are hopefully turned into 

better reception of GFRP bar. 

Additionally, a demonstration project will be established to showcase the advantages of GFRP bar as reinforcement embedded in concrete.

used to 
produce

INNOVATIONS

ÅDeveloped a modified vinyl ester resin with improved 

property by blending phosphorus and flame retardants. 

The modified resin is then used as one of the material to 

manufacture GFRP rebar. 

ÅThe proposed GFRP rebar achieves and exceeds the 

target of 45% tensile strength retention at temperature 

400ɫ, with 68%.

ÅIn terms of fire resistance of GFRP RC member, clarified a 

general trend of thicker concrete protection layer can 

improve the fire resistance of structure. In addition, under 

the same volume, increasing the length of fire retardant 

(applied on edge of member) is more effective than 

increasing the thickness.

Fibers, Rebars, and Fiber Composites (FRPs)



Project Name σStandardization of product properties for 

continuous fiber reinforced thermoplastic resin composite rebars

BACKGROUND
The lack of product standard or test method for continuous fiber reinforced thermoplastic resin based 

composite bars limits their industrial development and engineering applications. The preparation method, 

composition, performances and engineering application methods of thermoplastic rebars are quite different 

from those of thermosetting ones, and the existing standards for thermosetting bars cannot be directly used 

for thermoplastic ones. The standardization of thermoplastic rebars will be the key to promote their large-

scale applications.

AIMS AND GOALS
ü To formulate product or testing standards for 

thermoplastic rebars;

ü To obtain physical mechanical and hot bending 

properties of thermoplastic rebars;

ü To obtain basic performance indicators of 

thermoplastic rebars.

PI: Prof. Xian Guijun

2023 SFP 2-1
(JAN 2023 - JUN 2024)

Fibers, Rebars, and Fiber Composites (FRPs)
ONGOING / 80%



INNOVATIONS

üThe physical and mechanical properties of three kinds of 

thermoplastic composite bar are obtained.

üBending device of thermoplastic composite bar is developed,  the 

test method and verification data of thermal-bending performance 

for thermoplastic composite bar are obtained.

üThe standardization of continuous fiber reinforced thermoplastic 

composite products and testing methods has been carried out, 

and the outline of the standard preparation of fiber reinforced 

thermoplastic composite bar has been completed.

IMPACT
üThe research results solves the problem of preparation and

performance evaluation of thermoplastic composite bars, and

forms the performance tests and evaluation standard.

üThe research results solves the problem of steel bar rust in a

corrosive environment, which can significantly improve the

durability of concrete structures and reduce the life cycle cost.

üThe research results of project serves the major national

strategic of engineering construction, which promotes the

development of technical level and market application of

thermoplastic composites bars in civil engineering.

Thermal-bending property and verification 
data of thermoplastic composite bar 

Performances GFRPP CFRPA6 GFRPP - with rib

Tensile strength/MPa 632±31 1514±126 868.1±11.3

Tensile modulus/GPa 26±2.2 118±7 17.1±0.6

Flexural strength/MPa 750±118 814±78 636.76±39.38

Flexural modulus/GPa 20±2.7 90.6±4.5 44.09±3.89

Shear strength/MPa 19.3±0.5 35.5±3.3 24.99±1.24

Tests and performances of thermoplastic composite bar 

Fibers, Rebars, and Fiber Composites (FRPs)



Project Name σCFRP Prestressed Concrete 

Assembled Raft - type Floating Structures

BACKGROUND
The construction of offshore 

structures used for energy 

development, fishery and tourism can 

expand the space and promote ocean 

economic development. The 

traditional way to transfer sea to land 

is land reclamation, but it causes huge 

damage for the local environment. 

Compared to onshore construction, 

offshore construction faces many 

disadvantages: harsh corrosion 

environment, complex loading 

condition, and limited maintenance 

capacity. Therefore it is necessary to 

develop new offshore structures with 

new materials, such as FRP 

composites.

AIMS AND GOALS

ü To design a new concrete floating 

platform for the marine environment;

ü To establish a prediction model for 

CFRP stress corrosion;

ü To propose a design method for 

CFRP prestressed concrete 

assembled raft-type floating 

structures;

ü to promote the use of petroleum-

based materials in marine structure 

and large-scale offshore 

infrastructure construction.

2023 PHD-1
(JAN 2023 - DEC 2024)

PI: Prof. Feng Peng

Ph.D Student: Xie Chongfeng

Fibers, Rebars, and Fiber Composites (FRPs)
ONGOING / 50%


