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4 TDA

Ongoing

3 PHD

Ongoing

3 ATP

6 TDA
Ongoing

4 SFP
Ongoing

3 PHD
Ongoing

3 ATP

Papers

21

Patents

14

Standards

4

Demonstrations

12
Completed

Completed/ Ḣἄ

Completed
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26,000+ Audiences

7 Forums
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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



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
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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)



TAC TASK FORCE

Kurt Ke 
Aramco Asia

Prof. ZHOU Chunying

CBMA

Mohammed Al-Salloum

Saudi Aramco 

Adrian 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



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 Chunze

XUE 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)
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Å Project Funding

Å Projects Outcomes

Papers

21

Patents

14

Standards

4

Demonstrations

12

Å Advocacy

5,000+ Audiences

19 Speeches

Speeches to the Public

80,000+ Views

110 Articles

Media Release

26,000+ Audiences

7 Forums

NEXCEL Series of Forum

1,000+ Participants

2 Conferences

Sponsored Events

Å Outreach & Partnership

28 72 2

Outreach Visits Partners MOUs

NEXCEL Fund
Parallel Fund

5M

1.6M

2022

6.3M

2023

3.48M

4.7M

3.85M

2024

PERFORMANCE

Å15 Projects / 2022

4 TDA

Ongoing

3 PHD

Ongoing

3 ATP

6 TDA
Ongoing

4 SFP
Ongoing

3 PHD
Ongoing

3 ATP
Completed

Completed/ Ḣἄ

Completed

5 SFP
Completed

ɓ  16 Projects / 2023

5 TDA
Started

4 SFP
Started

10 PHD
Started Completed

3 ATP
Started

ɓ  22 Projects / 2024



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 CO 2 in 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



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

PAPERS



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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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

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



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)

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



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)

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



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%



INNOVATIONS

ÅInspired by bamboo rafts, a novel BRT-FS assembled by FRP 

reinforced concrete tubes is proposed, which has good 

designability and construction efficiency due to its unique 

structural design. 

ÅThe durability is improved by the addition of two corrosion-

resistant materials, concrete and FRP. The bearing and 

buoyancy functions are separated to further increase the 

durability of the structure and ease structural design. 

1 PATENT
ÅRaft-type platform with 

photovoltaic and wave power 

generation system

1 CONFERENCE REPORT

Å4th International Symposium 

for Emerging Researchers in 

Composites for Infrastructure

IMPACT

The research results of stress corrosion of CFRP can 

be used to guide its application in harsh corrosion 

environment, improve the structural performance in 

extreme environment, and expand the market demand 

of CFRP. The concept design of bamboo raft floating 

structure can guide the construction of marine 

infrastructure, promote the economic development of 

coastal areas, and further promote the application of 

high-durability materials such as fiber reinforced 

polymer in marine engineering.

Fibers, Rebars, and Fiber Composites (FRPs)



Project Name σResearch on fatigue -creep coupling behavior of glass -

fiber reinforced resin matrix composites

BACKGROUND
There are many bridges that have been in use for a 

long time and the bridge deck is one of the most 

frequently and critically damaged components. The 

severely damaged bridge deck must be replaced. 

Glass fiber reinforced polymer (GFRP) composite has 

the advantages of light weight, high strength, corrosion 

resistance, which can be used to replace the damaged 

bridge deck. However, creep significantly affects the 

micro-crack aggregation, interface fatigue failure and 

fiber fatigue fracture of GFRP material under fatigue 

loading, and the mechanism of fatigue-creep coupling 

is complex. The existing design methods have 

insufficient understanding of the fatigue-creep coupling 

mechanism of GFRP and lack of effective evaluation 

methods, which has become a bottleneck for the 

application of GFRP materials in bridge engineering.

AIMS AND GOALS
ü To study the influence of creep on the 

fatigue performance of GFRP structure 

under high stress level and the 

influence mechanism of creep on the 

fatigue time-dependent performance of 

pultruded GFRP material;

ü To establish an accurate and reliable 

multi-scale numerical simulation 

method for fatigue-creep coupling 

time-dependent performance of GFRP 

materials;

ü To predict the evolution law of stiffness 

and creep deformation of bridge GFRP 

structure under complex load.

PI: Prof. Xin Haohui

Ph.D Student: Gao Qinlin

Fibers, Rebars, and Fiber Composites (FRPs)

2023 PHD-8
(JAN 2023 - DEC 2024)

ONGOING / 50%



INNOVATIONS
ÅA series of prediction models were established to describe the 

transverse performance of GFRP lamina, including fatigue life, 

energy dissipation capacity and cyclic creep strain.

ÅAn analytical model was proposed to predict fatigue crack 

propagation in center cracked steel plate strengthened with FRP 

strip.

ÅThe fatigue damage process and mechanism of the web-flange 

junction were deeply explored. The fatigue failure mode, variation 

of stiffness and energy dissipation capacity were evaluated.
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IMPACT
The project aims to study the fatigue-creep damage coupling 

mechanism of GFRP materials and establish a reliable cross-scale 

evaluation method for the fatigue-creep coupling time-dependent 

performance of pultruded GFRP structures, which provides 

theoretical support for the rational design of GFRP structure durability 

and promotes its application in engineering. 
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1 PAPER

ÅExperimental investigation on transverse tension-tension fatigue 

behavior of pultruded glass-fiber reinforced polymer (GFRP) 

unidirectional lamina

1 CONFERENCE REPORT

ÅñResearch on axial fatigue behavior of web-flange junctions of 

pultruded GFRP profileò in ICCS26 & MECHCOMP8

Fibers, Rebars, and Fiber Composites (FRPs)



Project Name σFiber reinforced concrete and 

its surface strengthening for novel 

transportation infrastructure

BACKGROUND
The low-vacuum magnetic levitation 

transport system operates in a 

challenging environment, where the 

concrete structure is exposed to low 

vacuum, pressure variations, and high 

temperatures. These factors present 

significant challenges to the long-term 

safety and performance of the system. 

Additionally, the issue of 

electromagnetic interference from 

steel reinforcement to the magnetic 

levitation system requires urgent 

resolution. It is necessary to develop 

high-performance special concrete 

and surface reinforcement 

technologies targeted for this system.

AIMS AND GOALS
ü To understand the performance evolution mechanism of 

concrete, non-metallic fiber and coating materials suffering 

low-vacuum;

ü To develop high performance special concrete by 

employing non-metallic petroleum-substrate fiber 

reinforcement system;

ü To innovate high quality petroleum-substrate coatings for 

concrete surface reinforcement in new transport 

infrastructure such as ultra-high speed low vacuum pipeline 

system.

PI: Prof. Long Guangcheng

Low vacuum pipeline system

Suspension coil

Concrete and 

fiber reinforced 

materials

Support rail

PROJECT TEAM

Fibers, Rebars, and Fiber Composites (FRPs)

2024 TDA-1
(JAN 2024 - DEC 2025)

ONGOING / 0%



Project Name σApplication and demonstration of 
FRP tube - concrete new composite structure

BACKGROUND
In response to the issues of shear failure in the 

core area of traditional reinforced concrete 

frame joints and the difficulties in construction 

due to dense reinforcement in the joint area, 

this project proposes a new type of composite 

joint, namely the FRP tube-concrete 

combination joint. The construction of the new 

joint is more convenient, improving 

construction efficiency and facilitating the 

development of green and modular 

construction in joint structures.

AIMS AND GOALS
ü To establish design methods for the axial 

compression performance of FRP tube-concrete 

composite columns.;

ü To clarify the key construction and construction 

techniques of FRP tube-concrete composite joints 

and conduct engineering 

ü To develop calculation methods for the shear 

capacity and seismic performance of FRP tube-

concrete composite joints
Prof. Bai Yulei

PROJECT TEAM

Fibers, Rebars, and Fiber Composites (FRPs)

2024 SFP-2
(JAN 2024 - JUN 2025)

ONGOING / 0%



Project Name σResearch and demonstration on 
the performance of thermoplastic FRP stirrup

BACKGROUND
Fiber reinforced thermoplastic composite bar 

has the advantages of repeated molding, high 

toughness/durability and recyclability. The 

bending process and forming method of 

thermoplastic composite bar are the key to 

preparing the concrete stirrups. At present, 

there is a lack of efficient bending devices for 

thermoplastic stirrups. In addition, the 

technologies for improving the mechanical 

properties of thermoplastic composite stirrups 

and the design methods of concrete structures 

are key to promoting the demonstration 

application of marine engineering.

AIMS AND GOALS
ü To develop a bending device and forming 

method for thermoplastic stirrups that meet the 

rapid bending needs on site;

ü To reveal the formation mechanism of fiber 

dislocation, crack defect of thermoplastic 

composite stirrups;

ü To establish a theoretical calculation model for 

the bending strength of thermoplastic 

composite stirrups.

PI: Dr. Li Chenggao

PROJECT TEAM

Fibers, Rebars, and Fiber Composites (FRPs)

2024 SFP-4
(JAN 2024 - JUN 2025)

ONGOING / 0%



Project Name σSynthesis of phosphorus -containing metal - imidazole 
complex flame -retardant latent curing agents and their effect on the 
curing, flame retardancy and smoke suppression properties of epoxy resin

BACKGROUND
How to simultaneously achieve excellent flame 

retardancy, smoke suppression, overall 

performance, as well as long-lasting latency 

and rapid curing is a challenging issue in the 

field of epoxy resin applications. To address 

this, the project aims to molecularly design 

and synthesize a class of phosphorus-

containing metal-imidazole complex curing 

agents through intrinsic flame retardant 

technology, smoke suppression technology, 

and latent fast-curing technology in the 

organic combination of modified curing agents. 

This work provides valuable insights for the 

design and preparation of high-performance 

single-component epoxy resin systems.

AIMS AND GOALS
ü To explore new methods for the molecular 

design and synthesis of imidazole-based curing 

agents with metal ions and phosphorus-

containing groups;

ü To obtain a multifunctional curing agent that 

integrates "long-lasting latent, rapid curing, and 

efficient flame retardant and smoke suppression" 

characteristics;

ü To open up new pathways for the design and 

preparation of high-performance single-

component epoxy resin systems.

Ph.D Student: Wang Jingsheng

Fibers, Rebars, and Fiber Composites (FRPs)

2024 PHD-4
(JAN 2024 - DEC 2025)

ONGOING / 0%



Project Name σResearch on Multifunctional Carbon Fabric Reinforced 
Seawater Sea -Sand Concrete Composite Member System

BACKGROUND
The durability issue of existing reinforced 

concrete structures is becoming increasingly 

urgent, and there is a shortage of freshwater 

river sand resources for new concrete projects. 

Based on carbon fiber's dual functions of 

reinforcement and self-sensing, the 

development of a multifunctional carbon fabric 

reinforced seawater and sea-sand concrete 

composite member system (ICCP-SS-SHM) 

that combines impressed current cathodic 

protection, structural strengthening, and 

structural health monitoring, can achieve 

construction informatization and intelligence, 

avoid sudden accidents in structures, and has 

a significant meaning.

AIMS AND GOALS
ü To improve the bonding performance between 

carbon fabric and mortar to enhance 

mechanical performance of the composite; 

ü Applying ICCP to prevent steel corrosion in 

structures and promoting seawater and sea 

sand usage to address river sand scarcity;

ü Utilizing fabric modification, piezoresistive 

effect, and ICCP to create a multifunctional 

structural system for cathodic protection, 

structural strengthening, and health monitoring, 

advancing construction industry intelligence. Ph.D Student: Liu Jiarong

Fibers, Rebars, and Fiber Composites (FRPs)

2024 PHD-5
(JAN 2024 - DEC 2025)

ONGOING / 0%



Project Name σUltimate and serviceability limit state 
design for FRP -UHPC hybrid beams

BACKGROUND
The deterioration of steel-concrete composite 

structures due to corrosion of structural steel 

and concrete degradation affects the 

durability and safety of the structures. UHPC 

and FRP are two promising alternation to 

concrete and steel, respectively. FRP-UHPC 

hybrid beams are a novel type of composite 

beams, and have the advantage of light 

weight, high strength, excellent durability, 

environmental friendly and rapid construction,

but research on them is still scarce, which 

restricted the widespread application.

AIMS AND GOALS
ü To investigate shear behavior of GFRP bolts to 

provide calculation method for shear bearing 

capacity and shear-slip model;

ü To propose the creep and shrinkage model of 

UHPC under room temperature curing;

ü To propose the ultimate and serviceability limit 

state design method for FRP-UHPC hybrid 

beams.

Ph.D Student: Yan Dawei

Fibers, Rebars, and Fiber Composites (FRPs)

2024 PHD-6
(JAN 2024 - DEC 2025)

ONGOING / 0%
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Projects on Special Mortars & Concrete

1 22 SFP1-1 Research on 3D Printed Polymer Modified Concrete and Its Interface Enhancement Technology

2 22 SFP5-1 Study on key technology of polymer modified inferior coarse aggregate

3 23 TDA1-1 Develop hydrocarbon-based graphene for improving properties of concrete

4 23 TDA6-2 Research on gradient enhanced polymer modified concrete for structural use and comparison with conventional concrete

5 23 Ph.D-6 Beneficial Use of DPCR to Prepare CO2-ready-mix Cement Based Materials

6 24 PHD-8 Study on the performance regulation mechanism of cement-based materials based on in-situ polymerization

7 24 PHD-9
Preparation of railway sleeper using Engineered Cementitious Composite (ECC)and Research on its static and dynamic 

mechanical properties

8 24 PHD-10 Preparation and mechanism of carbon black/cementbased electromagnetic wave absorbing materials with multimechanism

Gradient 

polymer



Mortars & Concrete

Project Name σResearch on 3D printed 
polymer modified concrete and its 
interface enhancement technology

PI: Prof. Wang Zhendi 

BACKGROUND
Concrete 3D printing enables quick and efficient completion of automatic construction of 

buildings. However, ordinary concrete can hardly meet the requirements of 3D printing owing to 

poor printability and buildability of fresh slurries. Moreover, weak bonding interface between 

filaments highly limits the development and application of 3D printing concrete. All these 

challenges may be addressed by the continually developed petroleum based products, and 

promote the coordinated development of concrete 3D printing and petroleum-based polymer 

applications.

AIMS AND GOALS
ü To improve the printability of 3D printing concrete by using polymer emulsion, 

polyacrylamide and hydroxymethyl cellulose;

ü To improve the toughness, ductility and deformability of 3D printing concrete by using

polymer fibers in concrete matrix;

2022 SFP 1-1
(JUL 2022 - JUN 2023)

PROJECT TEAM

ü To develop a polymer emulsion spraying system in synchronization 

during concrete 3D printing, increasing the interface strength of

concrete;

ü To design and manufacture a novel Nylon-based saddle stitching 

nails reinforcement for 3D printing concrete.

COMPLETED/ 100%



IMPACT

The findings and techniques developed will overcome the limitations 

of ordinary 3D printing concrete materials with fragile matrix, weak 

bonding strength, and anisotropic structure, and achieve the 

reinforcement and toughening of 3D printing concrete with 

petroleum-based polymer materials. The innovations of materials 

and techniques can provide solid supports for promoting the 

applications of petroleum-based polymers in building materials and 

civil engineering, plays an important leading role in promoting the 

application of petroleum-based polymers in housing, bridges, 

gardens and municipal engineering, and would open a gate to large-

scale uses of petroleum products in construction and building 

industry with significant economic and social benefits.

INNOVATIONS

Å7.5% dosage of petroleum-based polymer emulsion improved the 

rheology and printability properties of cement based materials;

Å0.6% dosage of polyethylene fiber improved the toughness of 3D 

priting concrete, with fibers exhibiting aggregation and vertical 

printing direction distribution in the interlayer area, and fibers 

exhibiting dispersion and parallel printing direction distribution 

inside the matrix;

ÅApplication of 2% Nylon-based (Polyamide, PA) saddle stitching 

nails reinforcement technology for 3D priting concrete was greatly 

promoted.

3 PAPERS

ÅDifferences in micro grainfiber distributions between matrix and 

interlayer of cementitious filaments affected by extrusion molding

ÅGradient distribution of slender glass microfibers in 3D printed 

cementitious filaments

Mortars & Concrete

ÅRebar-matrix interface in extrusion 

molded cementitious filaments

2 PATENTS

ÅMicro vibration method and 3D printing of 

concrete components

ÅPreparation method and application of 

polymer emulsion

1 STANDARD

ÅTest method for interfacial bonding 

strength of 3D-printed cement-based 

materials

1 DEMONSTRATION

Å3D printing polymer modified concrete for 

landscape water wall



Project Name σStudy on key technology of polymer modified inferior 
coarse aggregate

PI: Mr. Wang Junwei 

BACKGROUND
At present, the global consumption of coarse aggregate for 

motar and concrete is still growing, but the high-quality 

resources are diminishing. In some islands and coastal areas, 

common coarse aggregate resources are scarce. Meanwhile, 

inferior coarse aggregate or coral reefs are widely distributed 

on tropical coasts and islands, but it canôt be used largely for 

the lack of technology.  If the inferior coarse aggregate could 

be treated and reused, which can reduce the over-

dependence on natural mineral resources and carry out green 

and sustainable development.

AIMS AND GOALS
ü To select the optimal polymer emulsion and reactive 

powder concrete materials;

ü To improve the application performance and meet 

the requirements by using the polymer modified

inferior aggregate. 

ü To search innovative application areas for polymer 

modified inferior coarse aggregate.

Inferior coarse 

aggregate

Polymer modified 

inferior coarse 

aggregate

Mortars & Concrete

2022 SFP 5-1
(JUL 2022 - JUN 2023)

COMPLETED/ 100%



IMPACT

The project achievements can effectively reduce the extraction of 

natural aggregate resources, save land and resource occupation 

required for solid waste, and have a positive impact on 

environmental protection. Meanwhile, for areas lacking high-quality 

coarse aggregate resources, it can greatly alleviate the supply 

contradiction of coarse aggregate.

INNOVATIONS

1 PATENT

ÅOne mixing and filtering machine 

for polymer mortar modified 

coarse aggregate

ÅEthylene vinyl acetate copolymer was applied to form a polymer mortar modifier, 

with the water absorption rate and adsorption capacity for admixture of polymer 

modified inferior coarse aggregate reduced by 80%;

ÅDeveloped the pre-mixing process for polymer modified mortar modifier, the initial 

slump of concrete with polymer modified inferior coarse aggregate increased by 

41% compared to unmodified, and the impermeability performance was improved.

PROJECT TEAM

Railway ballastless trackRailway box girder

2 PAPERS
ÅEffects of Polymer-Cement Ratio on The 

Properties of Polymer Mortar (in Chinese)

ÅEffect of polymer modified volcanic rock coarse 

aggregate on properties of concrete (in Chinese)

1 DEMONSTRATION
Polymer modified inferior coarse 

aggregate applied to concrete 

sleepers of Beijing-Kowloon 

railway

Mortars & Concrete



Project Name σDevelop hydrocarbon -based graphene for improving 
properties of concrete

PI: Dr. Ying Jie 

BACKGROUND
Recently, nanomaterials have provided new 

research ideas in improving the mechanical 

properties and durability of concrete, and 

some achievements have been made in the 

concrete field. Graphene has been used as 

an important nano-filler to improve the 

service performance of cement concrete 

materials.  How to significantly reduce the 

cost of graphene preparation, how to achieve 

multi-functional regulation of the intrinsic 

properties of graphene and how to meet the 

multi-functional application requirements of 

graphene-based concrete materials, which 

are the urgent issues to be addressed.

AIMS AND GOALS
ü To develop the key technologies for low-cost and mass production of 

hydrocarbon-based graphene with the cost no more than 200 yuan(CNY)/kg;

ü To investigate grapheneôs influence on concrete properties and their enhanced 

mechanism;

ü To explore low-cost preparation technology of graphene concrete, carbon 

emission decrease no less than 10 million tons per year.

PROJECT TEAM

Mortars & Concrete

2023 TDA 1-1
(JAN 2023 - DEC 2024)

ONGOING / 50%



IMPACT

The low-cost, large-scale technology for preparation of graphene we 

developed can not only greatly improve the economic value of 

petrochemical by-products, but also reduce the environmental pollution 

caused by petrochemical by-product treatment. The carbon source in the 

synthesized graphene is 100% from hydrocarbon-based, which does not 

require additional acid, alkali and oxidants in the preparation process. 

Notably, the cost of graphene is less than 200 RMB/kg, only about 10% of 

the cost of commercial graphene prepared by traditional chemical method. 

Meanwhile, in comparison with the pristine concrete, the compressive and 

bending strength of graphene concrete studied in the project have been 

improved by more than 20%, which can be applied to most infrastructures in 

harsh environments with a wide range of applications.  

INNOVATIONS

ÅUsing petroleum asphalt as carbon source, a two-step solid phase 

catalytic cracking method has been developed to fabricate 

hierarchically porous three-dimensional graphene. 

ÅThe fine control of nitrogen content in hydrocarbon-based graphene 

by adjusting the nitrogen source involving in the ring formation 

reaction of graphene at high temperature in the solid-phase catalytic 

process.

ÅBy loading graphene with fiber, the key problem that graphene-based 

materials are difficult to disperse uniformly in cement-based 

materials has been solved.

1 PAPER

ÅImproving the interfacial properties of PVA fiber 

and cementitious composite: Design and 

characterization

Mortars & Concrete



Project Name σResearch on gradient enhanced polymer modified 
concrete for structural use and comparison with 
conventional concrete

PI: Dr. Lu Zichen BACKGROUND
The addition of polymer into the concrete can greatly improve the toughness and bonding strength of 

concrete. Hence, the application of polymer modified concrete is one important and efficient way to solve 

the fast damage of concrete pavement and increase its durability. However, one problem limiting the 

massive application of polymer in concrete is the high polymer dosage, which significantly increases road 

construction costs. Considering the stress distribution of concrete pavement under load pressure, the top 

and ground parts are easier to break and more polymers should be concentrated in these key areas. 

Therefore, it is more and more necessary to realize the local enrichment of polymer in the key areas of 

concrete pavement and achieve the gradient distribution of polymer inside the pavement structure.

AIMS AND GOALS
ü To achieve the gradient distribution of polymer in concrete 

pavement and improve its mechanical property and durability.

ü To build up the technology for the gradient material development 

and gradient structural design, for the construction of gradient 

reinforced polymer modified concrete.

ü To realize the practical application of polymer modified concrete and 

promote the usage amount of polymer in the concrete road. 

PROJECT TEAM

Mortars & Concrete

2023 TDA 6-1
(JAN 2023 - DEC 2024)

ONGOING / 50%



IMPACT

The polymer modified concrete developed in our project can effectively solve the problems of weak wear 

resistance and crack resistance of ordinary cement concrete pavement. Meanwhile, it greatly reduces the 

dosage of polymer latex and its construction cost. In addition, the application of polymer latex will undoubtedly 

promote the use and consumption of petroleum based materials.

INNOVATIONS

ÅStyrene acrylic latex with a solid content of 30% and strong 

magnetic responsiveness was successfully produced.

ÅEstablish the preparation technology of gradient polymer 

modified concrete and achieve the technical requirement.

ÅThe bonding strength and mechanical properties of gradient 

polymer modified mortar are significantly higher than those 

of ordinary polymer modified mortar at the same latex 

dosage.

ÅStyrene acrylic latex and metakaolin have synergistic effect 

in promoting cement hydration and mechanical properties.

ÅA finite element model of cement concrete pavement was 

established and its reliability was verified.

Before

After

Gradient 

polymer

Mortars & Concrete



Project Name σBeneficial Use of DPCR to Prepare 
CO2-ready -mix Cement Based Materials

BACKGROUND
Injecting a precise dose of CO2 into cement-

based materials during the process of mixing 

(named CO2-ready-mix cement-based materials) 

has been proven to be an effective way to rapidly 

sequester CO2. However, because of CO2 can 

only be injected within a few minutes of stirring, 

resulted in low carbon sequestration and 

mechanical performance. The preparation of 

ready-mix cement-based materials using 

desulfurized petroleum coke residue (DPCR) with 

high CaO content that can reactive with CO2, as 

an admixture is expected to solve this problem. 

While, the feasibility and underlying mechanisms 

of using DPCR for the production of CO2-ready-

mix cement-based materials is still remains 

unclear and need to conduct research.

AIMS AND GOALS
ü To fully utilize the characteristics of 

desulfurized petroleum coke residue 

(DPCR) in enhancing the carbon 

sequestration capacity and mechanical 

properties of CO2-ready-mix cement-

based materials (CBM);

ü To further increase the recycling rate of 

petroleum coke and lowering the related 

CO2 emissions from cement industry;

ü To clarify the early and progressive 

hydration and carbonation mechanisms of 

the CO2-ready-mix CBM.

PI: Prof. Ling Tung Chai
Ph.D Student: Dr. Luo Shuang

Mortars & Concrete

2023 PHD-6
(JAN 2023 - DEC 2024)

ONGOING / 50%



IMPACT

ÅThis project fully utilizes the characteristics of DPCR to enhance the carbon sequestration capacity and mechanical properties of 

CO2 ready-mixed cement-based materials.

ÅThe carbonation degree of freshly blended DPCR cement paste can range from 3-6%. Considering that cement constitutes 10-

15% of the concrete by volume, it implies that 1 m3 of concrete can indirectly sequester 4-11 kg of CO2.

ÅThe material properties of DPCR, along with the fresh and mechanical performance of the blended CO2-ready mixed cement 

paste were studied, providing valuable scientific insights for sustainable low-carbon cement-based materials development.

INNOVATIONS

ÅThe intermixed K2SO4 in DPCR paste can 

promote the hydration of DPCR to form more 

CaSO4·2H 2O and K2Ca(SO4)2·H 2O, while the 

intermixed CO2 can react with Ca(OH)2 in 

DPCR to form more CaCO3. 

ÅIntroducing OPC to the K2SO4-intermixed 

DPCR paste prompts K2SO4 to react with 

CaSO4·2H 2O in OPC paste, reducing the 

blended cement paste fluidity and 

accelerating hydration.

ÅThe presence of CaCO3 and 

K2Ca(SO4)2·H 2O in the blended OPC-DPCR 

paste results in a significant 100.7% increase 

in 1-day strength and a substantial 36.0% 

increase in 28-day strength.

2 CONFERENCE REPORTS

ÅñEnhancing Mechanical 

Properties of Portland Cement 

with Blending CO2-intermixed 

High Belite Calcium 

Sulfoaluminate Cementò in 

ICSBM 2023

ÅñFirst 60 min behavior of fresh 

properties and reaction 

mechanisms of cement pastes 

intermixed with CO2ò in WASCON-

2023

Mortars & Concrete



Project Name: Study on the performance regulation 
mechanism of cement -based materials based on in -situ 
polymerization

BACKGROUND
Concrete's low toughness and flexural strength, 

coupled with high brittleness, lead to cracking 

that accelerates deterioration and reduces 

load capacity, impacting structural safety. 

Modern construction demands materials with 

better crack and toughness resistance. While 

polymers improve toughness, issues with 

dispersion and bonding within cementitious 

materials limit performance gains, and 

enhancing these properties remains a 

challenge.

AIMS AND GOALS
ü To develop a cement-based composite material 

with enhanced flexural strength;

ü To foster organic-inorganic bonding between 

monomers/polymers and cement;

ü To clarify the mechanism by which in-situ 

monomer polymerization modifies the 

performance and microstructure of cement-based 

materials.

ü To promote the application of oil-based 

monomers of acrylates in civil engineering

materials.

Ph.D Student: Long Jiangfeng

Mortars & Concrete

2024 PHD-8
(JAN 2024 - DEC 2025)

ONGOING / 0%



Project Name σPreparation of railway sleepers using Engineered 
Cementitious Composite (ECC) and Research on its static and dynamic 
mechanical properties

AIMS AND GOALS
ü To enhance the crack resistance of concrete 

and improve its durability.

ü To increase the service life of prestressed 

railway sleepers and enhance the safety and 

stability of the track structure.

ü To be used in railway infrastructure located in 

complex and difficult terrains where 

maintenance is challenging, aiming to reduce 

maintenance requirements and improve 

robustness.

Ph.D Student: Du Yunchang

BACKGROUND
Railway sleepers, integral to rail stability 

and train safety, have traditionally been 

made of prestressed concrete. Despite its 

load-bearing strength, this material's 

susceptibility to cracking under dynamic 

loads is a concern for high-speed rail 

safety. Recognizing this challenge, the 

current study introduces the use of 

Engineered Cementitious Composite 

(ECC), a highly ductile material, aiming to 

diminish the incidence of cracks in railway 

sleepers and bolster their structural 

integrity and service performance. 

Mortars & Concrete

2024 PHD-9
(JAN 2024 - DEC 2025)

ONGOING / 0%



Project Name σPreparation and Mechanism of 
Carbon black/Cement -based Electromagnetic Wave 
Absorbing Materials with Multi -mechanism

BACKGROUND
As a typical petroleum-based material, carbon 

black (CB) has strong conductivity, high 

dielectric loss and low price, and has broad 

application prospects in electromagnetic wave 

(EMW) shielding building materials. The 

resonant cavity is an important EMW loss 

structure in cement-based absorbing materials, 

but there is a lack of research on the influence 

and action mechanism of CB on the resonant 

cavity structure, and the cement matrix lacks 

macro-structural optimization design, and the 

absorption mechanism is not clear. The 

application of CB in cement-based materials is 

limited, and the absorption performance of 

cement-based materials urgently needs to be 

improved.

AIMS AND GOALS
ü To reveal the impact of CB on the resonant 

cavity parameters of the cement matrix, 

establish the relationship between CB and the 

resonant structure, and clarify the regulation 

laws of the resonant structure. 

ü To explore the relationship between the resonant 

cavity parameters and EM performance, clarify 

the influence mechanism of CB on EMW 

protection performance, and overcome the 

application difficulties of CB.

ü To reveal the relationship between multi-scale 

resonant structures and absorption performance, 

as well as the protection frequency band, and 

their broadband absorption mechanism, and to 

develop a multi-mechanism absorbing structure 

construction technology.
Ph.D Student: Wu Zihao 

Mortars & Concrete

2024 PHD-10
(JAN 2024 - DEC 2025)

ONGOING / 0%
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Projects on Pavement for Roads & Bridges

1 22 TDA2-4
Mechanical Foaming Warm Mix Asphalt Characteristics and Mixture 

Performance Improvement and Engineering Demonstration

2 22 SFP3-1
Application technology and engineering demonstration of hot in-place 

recycling of waste asphalt pavement

3 22 PHD-5
Multi-scale study on interface adhesion and failure mechanism between 

asphalt and aggregate

4 23 SFP1-2 Effects of recycled plastics on the performance of asphalt mixture

5 24 TDA-3
Development and demonstration of nonmetallic additives for emission 
absorption and permanent sequestration of CO2 in asphalt pavement

6 24 TDA-4
Development and demonstration of high-performance polymer mixture 

pavement with higher durability and longer service life

7 24 SFP-3
Research and demonstration on snow melting of phase change energy 

storage asphalt mixture

8 24 PHD-1
Preventive maintenance material design and multiscale characterization 

of its working mechanism for porous asphalt (PA) pavement

9 24 PHD-2
Aging Mechanism and Phase Structure in HeterogeneousSystem of SBS 

modified Asphalt



Project Name σMechanical Foaming Warm Mix 
Asphalt Characteristics and Mixture Performance 
Improvement and Engineering Demonstration

BACKGROUND
Hot mix asphalt will not only consume 

large amounts of fuel for heating, but 

also produce large quantities of 

greenhouse gases, asphalt fume and 

other harmful emissions. At present, it is 

a strategic focus of China and the world 

to develop the low-carbon economy and 

low-carbon society. Warm-mix asphalt 

mixture can greatly reduce the 

construction temperature by 20 -

40 . It conforms to the concept of 

environmental protection, sustainable 

development or "green construction".

AIMS AND GOALS
ü To study the characteristics of foamed warm-mix asphalt 

from different oil sources (including Aramco crude oil), 

and propose the optimal foaming parameters and 

production process;

ü To develop new polymer additive to improve the foaming 

effect of asphalt, and study the migration-wetting 

behavior of the additive on the interface of foamed 

asphalt and aggregate;

ü To verify asphalt mixture performance and 

demonstration.

PI: Dr. Qin Yongchun

PROJECT TEAM

Flooring and Pavement for Road & Bridges

2022 TDA2-4
(JUL 2022 - JUN 2024)

ONGOING / 75%



IMPACT
NEXCEL projects made climate mitigation 

efforts to reduce emissions associated with the 

production and consumption of products. 

Instead of traditional hot mix asphalt for 

pavement, warm mix asphalt is produced at a 

temperature 20 -40 lower than conventional 

asphalt. The immediate benefit of producing 

asphalt mix at a lower temperature is the 

reduction in energy consumption and gas 

emissions, such as CO2, fumes, and volatile 

gas. Benzene-Soluble Organics was dropped by 

80%, and greenhouse gas emissions was 

reduced by over 50%.

INNOVATIONS

2 ENGINEERING DEMONSTRATION

ÅMechanical Foaming Warm Mix Asphalt Pavement in 

Xin Jiang G216 expressway

ÅMechanical Foaming Warm Mix Asphalt Pavement in

Tunnel Project of in Anhui Wuyue Expressway

ÅUsing quaternary ammonium salt surfactants, polystyrene 

butadiene copolymer, and fatty acid alcohol amide as surfactants, 

the surface energy of asphalt was reduced by 24.3%. 

ÅAdditives can improve the water stability of the mixture by 2.7%, 

and the low-temperature performance can be improved by about 

21%.

ÅMechanical foaming warm mixed asphalt technology can reduce 

the construction working temperature by 20 -30 . The 

compaction effect of the pavement  can reach 94.5%.

1 PAPER
ÅRheological Properties of Warm Mixed Asphalt 

Preparation and performance of EPEG-type PCE and 

its application in ultra-high performance concrete

1 STANDARD (draft for approval)
ÅTechnical specification for clean hot in -place 

recycling construction of asphalt pavement

Flooring and Pavement for Road & Bridges



Project Name σApplication technology and engineering demonstration 
of hot in -place recycling of waste asphalt pavement

BACKGROUND
Aged asphalt pavement recycling technology is 

beneficial to the sustainable development of 

highway engineering. The hot-in-place 

regeneration technology can realize the original 

in-place regeneration of the aged pavement, 

and can quickly repair the original pavement 

disease. However, due to the high heating 

temperature of the original pavement can result 

to high energy consumption, serious flue gas 

pollution. Asphalt warm mix technology is a 

green pavement technology can reduce the 

construction temperature and achieve the 

purpose of reducing energy consumption, 

reducing greenhouse gas and harmful 

substances emissions.

AIMS AND GOALS
ü To research and develop new additives with fast 

penetration and easy compaction functions for hot-

in-place recycling technology of aged asphalt 

pavement;

ü To reduce the construction temperature of hot-in-

place recycled asphalt mixture by more than 30ÁC, 

compared with the traditional hot-in-place recycling 

technology;

ü To improve the performance of in-place recycled 

asphalt mixture and meet the specification 

requirements by optimizing the mineral grading of 

hot-in-place recycled asphalt mixture and 

additives. 

PI: Prof. Zeng Wei

PROJECT TEAM

Flooring and Pavement for Road & Bridges

2022 SFP 3-1
(JUL 2022 - JUN 2023)

COMPLETED/ 100%



IMPACT

This project aim to increase the 

benefits from the cost to carbon saving 

by enhancing the recycling and 

circularity of materials. The old asphalt 

pavement was fully recycled in-place, 

which cut the cost of road pavement, at 

the same time, reduces the emissions 

of CO2, NOx, and smoke by 60%, 70%, 

and 90% respectively. 

2 DEMONSTRATIONS

ÅHot in-place Recycling of Waste 

Asphalt Pavement in Shanghai-

Shaanxi expressway

ÅHot in-place recycling of waste asphalt 

pavement in Baotou-Maoming 

expressway

INNOVATIONS

ÅThe freeze-thaw splitting strength ratio of in-

place warm mixed recycled asphalt mixture 

was increased by 2.4% by using new 

additives of hydrocarbon-based regenerator 

( polycyclic aromatic hydrocarbons 

extracted oil) and warm mixing agent ( 

silane );

ÅAdopting in-place warm mixed regeneration 

technology, the construction temperature is 

reduced by nearly 20 and the energy 

consumption of in-place recycled asphalt 

mixture construction is effectively reduced.

1 PAPER

Performance research and engineering 

application of in-place recycled asphalt 

mixture with warm mixing technology 

(in Chinese)

1 PAPENT

A kind of hot-in-place recycled asphalt 

mixture with warm-mixed technology 

and its preparation method

1 STANDARD

Technical specification for clean hot in-

place recycling construction of asphalt 

pavement

Flooring and Pavement for Road & Bridges



Project Name σMulti -scale study on interface adhesion 
and failuremechanism between asphalt and aggregate

PI: Prof. Zhang Jiupeng
Ph.D Student: Sun Guoqing

BACKGROUND
Asphalt mixture was a multi-phase composite material, and the interface was an important 

factor affecting its bonding strength. Therefore, the interfacial adhesion between asphalt 

and aggregate has become one of the hot issues in this field in the world, and multi-scale 

study on interface adhesion and failure mechanism between asphalt and aggregate was a 

difficult point to be overcome.

AIMS AND GOALS
ü To clarify the physical-chemical adsorption configuration of 

asphalt on aggregate surface;

ü To reveal the cross-scale interaction mechanism of asphalt-

aggregate interface;

ü To reveal the mechanism of interface degradation and failure 

under the coupling action of environment and load.

Flooring and Pavement for Road & Bridges

2022 PHD-5
(JUL 2022 - JUN 2024)

ONGOING / 80%



IMPACT

This project focuses on the behavior characteristics of asphalt 

on aggregate surface, and analyzes the bonding process of 

asphalt on aggregate surface from macro to micro, from 

mechanics to physical chemistry, from indirect evaluation to 

direct characterization with multi-disciplinary theory and multi-

scale methods. Through the research of this project, it is 

expected that new progress and understanding can be made 

in the physical-chemical adsorption configuration of asphalt on 

aggregate surface, the migration law of asphalt components, 

and the multi-scale correlation mechanism of interface 

adhesion characteristics between asphalt and aggregate. The 

mechanism of formation, degradation and failure of asphalt-

aggregate interface is revealed at molecular level. 

INNOVATIONS

3 PAPERS

ÅImpacts of asphalt and mineral types on interfacial behaviors: A Molecular 

dynamics study

ÅInterfacial Performance of Asphalt-Aggregate System under Different 

Conditions Based on Molecular Dynamics Simulation

ÅComprehensive evaluation of ballastless-track sealants based on macroï

micro tests and principal component analysis

ÅBy using the analysis method of asphalt chemical element composition 

studied the element composition and ratio in asphalt, and established a 

analysis model for the influence of aggregate mineral composition on the 

interface performance of asphalt/aggregate;

ÅThe adhesion behavior of asphalt/aggregate interface was studied at the 

molecular scale, and aggregate type has a greater impact on the interfacial 

adhesion energy than asphalt type, and the interfacial energy between 

asphalt and alkaline minerals is significantly better than that of acidic 

minerals.

3 CONFERENCE REPORTS
ÅñResearch on the Interface Interaction Energy of Asphalt-aggregate by 

Molecular Dynamics Simulationò in World Transport Convention 2022

ÅñImpacts of asphalt and mineral types on interfacial behaviors: A 

molecular dynamics studyò in World Transport Convention 2023

ÅñEvaluation of the Factors on Interfacial Bond Strength and Failure 

Mode of Asphalt-Mineralò in The International Committee on Road and 

Airfield Pavement Technology 2023

Flooring and Pavement for Road & Bridges



Project Name σEffects of recycled plastics on the 
performance of asphalt mixture 

BACKGROUND
The overall recovery rate of waste plastics in 

China is less than 30%. Using waste plastics 

in asphalt mixtures is an exploratory way to 

dispose of waste plastics. More than 15 

million tons of recycled thermoplastics will be 

used in the process of paving or road 

maintenance every year, which is the 

inevitable course for the reduction of plastic 

pollution, petroleum consumption, and 

promotion for the transformation of 

petrochemical industry to reduce carbon 

dioxide emission.

AIMS AND GOALS

ü To build up a large-scale step-adding technology for the preparation of high-

content recycled thermoplastic-modified asphalt and asphalt mixture;

ü To improve the directional gradation design of recycled thermosetting plastics in 

asphalt mixtures and find out their performance evaluation indexes; 

ü To propose the functional oriented stratification design of the paving structure for 

high-content recycled plastic modified asphalt mixture, as well as the pavement 

construction technology, and technical guidelines for pavement quality control.

PI: Prof. Hou Shuguang

PROJECT TEAM

Flooring and Pavement for Road & Bridges

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

ONGOING / 80%



IMPACT

In this project, chemical modification methods on waste PE is used to improve the storage stability of polymer modified asphalt using 20% 

of waste PE. By improving the mixing technology of the asphalt mixture, the mixing uniformity of modified asphalt with high viscosity was 

achieved and high dynamic stability was obtained.

More than 50% recycled thermosetting plastics was added into asphalt mixtures as fillers. A multi-stage grinding and screening process 

was built for producing waste thermosetting plastics. The water proof properties and low temperature performance of asphalt mixture with 

50% of recycled thermoset plastic fillers was better from laboratory tests. 

INNOVATIONS

ÅThe process and control parameters for the graded addition of 

recycled thermoplastics have been determined, achieving a 

replacement rate of recycled thermoplastic plastics no less than 

20% of the asphalt quality, and a dynamic stability of 9000 times for 

asphalt mixtures.

ÅThe step crushing and shaping production process of thermosetting 

plastic fillers was proposed, and the mixing process of recycled 

thermosetting plastic fillers in asphalt mixture (Ó50%) was realized.

Flooring and Pavement for Road & Bridges



Project Name σDevelopment and demonstration of nonmetallic 

additives for emission absorption and permanent sequestration of CO2 

in asphalt pavement

BACKGROUND
Volatile Organic Components (VOCs) and many 

other hazardous emissions will release from 

asphalt materials during heating process and 

normal service conditions. Such emissions will not 

only lead to environmental pollution, but also result 

in degradation of asphalt itself. This proposal 

believes that zeolite-based additive might give a 

chance to reduce the hazardous emissions and 

provide carbon sequestration, with no negative 

effect on the road performance of asphalt 

materials. 

AIMS AND GOALS
ü Develop green asphalt materials with lower 

hazardous emissions and remark carbon 

sequestration behavior;

ü Discover the emissions absorption 

mechanism in asphalt, and carbon 

sequestration mechanism in pavement; 

ü Synthesize nonmetallic additives for 

hazardous emission reduction and carbon 

sequestration in asphalt materials.

Prof. Dr. Yue Xiao

PROJECT TEAM

Flooring and Pavement for Road & Bridges

2024 TDA-3
(JAN 2024 - DEC 2025)

ONGOING / 0%



Project Name σDevelopment and demonstration of high -performance 
polymer mixture pavement with higher durability and longer service 
life

BACKGROUND
Polyurethane is a kind of polymer 

material with excellent performance. The 

project uses polyurethane adhesive 

instead of asphalt to improve the road

performance and durability. The research 

results are beneficial to realize the 

engineering application, standardized 

construction and industrial production of 

polyurethane adhesive materials in 

pavement engineering.

AIMS AND GOALS
ü To develop and finalize a polyurethane 

adhesive for pavement according to the 

requirements of road performance and 

construction performance;

ü To propose the material composition 

design method and technical index 

system of polyurethane mixture;

ü To establish the construction technology 

and quality control method of 

polyurethane pavement based on road 

scene.

PI: Prof. Xu Jian

Flooring and Pavement for Road & Bridges

2024 TDA-4
(JAN 2024 - DEC 2025)

PROJECT TEAM

ONGOING / 0%



Project Name σResearch and demonstration on 
snow and ice melting property of phase change 
energy storage asphalt mixture

BACKGROUND
Ice and snow are the main factors affecting road safety in winter. Conventional ice and snow removal 

methods consist of the use of deicing chemicals and salts, snowplowing or often both. Such methods can 

be costly and labor intensive, may have environmental impacts, and can damage concrete pavement. 

The incorporation of phase change materials (PCM) in concrete pavement has been suggested as an 

alternative method for melting and removing both ice and snow from concrete pavement surfaces or 

controlling thermal response of concrete pavements during hydration.

AIMS AND GOALS
ü To develop a novel petroleum based phase change composite material and apply them 

to asphalt mixture pavement, with the target of achieving the effect of snow self-melting 

and deicing on road surfaces;

ü Realize the goals of industrial production of petroleum-based phase change composite 

materials and engineering demonstration of phase change asphalt mixture pavement; 

ü Clarify the influence of phase change energy storage composite materials on the road 

performance of phase change asphalt mixtures and the mechanism of their self melting 

and deicing performance.

PI: Dr. LI HAIJIAN

PROJECT TEAM

Flooring and Pavement for Road & Bridges

2024 SFP-3
(JAN 2024 - JUN 2025)

ONGOING / 0%



Project Name σApplication and demonstration of hydrocarbon -based 
graphene in asphalt mixture

BACKGROUND
The modern traffic with high volume, heavy load and vehicle channelization causes premature problems such as potholes, cracking and 

raveling on the asphalt pavement. Therefore, the performance of existing asphalt pavement materials needs to be further improved to meet 

the increasingly harsh service environment requirements. As an emerging carbon-based material, graphene has been used as an important 

nano-filler to improve the service performance of asphalt materials due to its unique two-dimensional structure, high mechanical strength 

and high specific surface area.

AIMS AND GOALS
ü To develop a preparation technology of hydrocarbon-based graphene modified asphalt admixture 

with cross-scale and precise regulation of composite structure.

ü To development the preparation technology of low-cost large-scale graphene modified asphalt 

materials and investigate the effects of graphene properties, content, structure and interface 

configuration on the properties of asphalt and its mixture.

ü To establish the structure-activity relationship of ócomposite configuration-mechanical properties-

multifunctionalization-long-term serviceô and realize the engineering demonstration application of 

graphene asphalt mixture.

PI: Prof. Chen Meizhu

PROJECT TEAM

Flooring and Pavement for Road & Bridges

2024 SFP-5
(JAN 2024 - JUN 2025)

ONGOING / 0%



Project Name σPreventive maintenance material design and multiscale 
characterization of its working mechanism for porous asphalt (PA) 
pavement

BACKGROUND
Porous asphalt (PA) pavement has been 

widely used as a functional pavement to 

improve the skid resistance, water 

penetration, and noise reduction. 

However, the raveling problem is a main 

destress for PA at the early stage due to 

its high void content and faster ageing. 

The surface treatment (ST) emulsion, 

containing asphalt binder and aromatic-

based rejuvenators, might be used a 

preventive maintenance material to 

effectively alleviate the raveling destress.

AIMS AND GOALS
ü To evaluate the recovery efficiency of 

mechanical and functional performances of 

the damaged PA in laboratory using the ST 

emulsion;

ü To understand the penetration mechanism 

and diffusion mechanism of ST emulsions 

in damaged PA mixture; 

ü To optimize the material design of ST 

emulsion and develop application 

guidelines on applying ST emulsion as a 

preventive maintenance method for PA 

road surfaces.

Ph.D Student: Bin YANG

Flooring and Pavement for Road & Bridges

2024 PHD-1
(JAN 2024 - DEC 2025)

ONGOING / 0%



Project Name σAging Mechanism and Phase Structure in Heterogeneous 
System of SBS -modified Asphalt

BACKGROUND
Improving aging resistance properties of SBS-

modified asphalt could be an effective solution for 

both resource saving and environmental 

conservation. Although aging behavior has been 

largely discussed in the asphalt industry, SBS-

modified asphalt has a complicated aging 

mechanism due to the presence of SBS copolymer 

and stabilizer. Thus, the project aims at improving 

the anti-aging properties and durability of SBS 

modified asphalt using organic materials such as 

waste rubber particles and carbon black, 

addressing the aging resistance fundamentally 

through a phase structure perspective.

AIMS AND GOALS
ü To propose a phase structure definition based 

on mechanical states, and establish aging 

characterization indicators for SBS-modified 

asphalt based on the phase structure;

ü To establish a method for correlating 

mechanical states with rheological 

parameters; 

ü To analyze the composite aging mechanisms 

in the multiphase system of SBS-modified 

asphalt, including modifiers, stabilizers, and 

base asphalt.

Ph.D Student: Zhang Junjie

Flooring and Pavement for Road & Bridges

2024 PHD-2
(JAN 2024 - DEC 2025)

ONGOING / 0%
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Projects on Construction Chemicals

1 22 TDA3-1 Research and Application of Novel Polyether macromonomer and Ultra-highly Dispersing Polycarboxylate Superplasticizer

2 22 SFP2-1 Research and demonstration application of  admixtures for (ready-mixed fluid) solidified soil

3 22 PHD-8 Preparation and properties of petroleum coke porous carbon / paraffin composite phase change materials

4 23 SFP3-2 Standardization and demonstration of preparing building formwork with waste plastics

5 23 SFP4-1 Development of self-healing fire-retardant coatings highly compatible with nonmetallic surfaces



Project Name σResearch and Application of Novel Polyether 
macromonomer and Ultra -highly Dispersing Polycarboxylate 
Superplasticizer

PI: Mr. Bai Jie

BACKGROUND
Ultra-high performance concrete (UHPC), 

has achieved a great leap in the 

performance of engineering materials, with 

ultra-high strength, low brittleness and 

excellent durability, which can effectively 

compensate for many shortcomings of 

ordinary concrete. However, UHPC is 

usually reinforced and toughened by adding 

steel fiber or polymer fiber, resulting in poor 

fluidity, high viscosity, high cost of the 

mixture, which greatly limits its application in 

multiple scenarios. Develop a new type of 

polycarboxylate superplasticizer with ultra-

high water reduction rate to reduce the 

water-binder ratio and obtain the good 

workability and ultra-high strength of UHPC.

AIMS AND GOALS
ü To synthesize new type polyoxyethylene ether 

monomer and ultra-highly dispersing water reducer;

ü To prepare UHPC concrete material with ultra-

highly dispersing water reducer, and elaborate the 

mechanism of achieving high dispersion in ultra-low 

w/c ratio systems;

ü To realize the reduction of cement dosage, w/c 

ratio, durability, carbon emission and cost in 

C30~C50 concrete through the different dosages of 

polycarboxylic acid superplasticizers.

PROJECT TEAM

Construction Chemicals

2022 TDA3-1
(JUL 2022 - JUN 2024)

ONGOING / 75%



IMPACT

UHPC with high strength grade prepared by ultra-highly 

dispersing polycarboxylate superplasticizer can be used in 

bridge engineering such as precast bridge deck, precast box 

girder, bridge deck pavement, expansion joint pouring, etc. 

Project results can guide the reduction of cement content by 15

Ќ20% and water consumption by 25% by increasing the 

dosage of polycarboxylate superplasticizer. 

INNOVATIONS

ÅA novel polyether monomer was prepared by ethoxylation of 

unsaturated ether alcohol and ethylene oxide, and ultra-high dispersion 

water reducer was synthesized by free radical polymerization. When 

applied to C30 concrete, the water reduction rate of concrete is greater 

than 45%, and the amount of cementitious materials is reduced by 

10%. 

ÅUHPC containing ultra-high dispersion water reducing agent, have the 

1d compressive strength under non-steam curing was more than 75 

MPa, 28d compressive strength was more than 140 MPa, and 28d 

flexural strength was more than 26 MPa. 

4 PATENTS

ÅAn ultra-high dispersed water reducer and its preparation method

ÅAn ultra-high dispersed water reducer and its preparation method

ÅA hyperbranched polyether and its preparation method

ÅAn ultra-highly dispersing polycarboxylate superplasticizer and its 

preparation method

2 PAPERS

ÅPreparation and performance of EPEG-type PCE and its 

application in ultra-high performance concrete

ÅResearch status and prospect of domestic polyether 

macromonomer (in Chinese)

2 DEMONSTRATIONS

ÅPilot production of novel polyether macromonomer

ÅUltra-highly dispersing PCE for UHPC applied to 

Moshuihe Bridge in Shandong

Construction Chemicals



Project Name σResearch and demonstration 
application of  admixtures for (ready -mixed fluid) 
solidified soil

PI: Mr. Wang Jian 

BACKGROUND
Soil reinforcement has always been 

a research hotspot of scholars at 

home and abroad. Soil solidifying 

agent, which adsorb on the surface 

of soil particles through ion 

exchange and prevent foreign 

water from adsorbing again into a 

film to solidify the soil, is widely 

used in construction and road traffic 

construction. The use of solidified 

soil construction technology with a 

certain flow state or half flow state, 

which convenient for the 

construction process and reduce 

carbon emissions.

AIMS AND GOALS
ü To form a series of solidification soil with adjustable 

performance according to different soil properties, different 

construction requirements and application scenarios;

ü To prepare a special hydrocarbon-based dispersants and 

anti-separation agents, which are used to improve the fluidity 

of fluid soil, the mechanical properties and anti-dispersion 

properties of solidified soil;

ü To realize the slump of solidified soil no less than 240 mm, 

the 28 d compressive strength is controlled at 1.0 Mpa-10.0 

MPa, and the water stability coefficient is no less than 110%. PROJECT TEAM

Construction Chemicals

2022 SFP 2-1
(JUL 2022 - JUN 2023)

COMPLETED/ 100%



IMPACT

By replacing traditional inorganic solidified agents 

with polymer admixtures for solidified soil, which 

can reduce carbon emissions and atmospheric 

pollution, protect mining resources, and realize 

sustainable development. With the vigorous 

development of infrastructure construction in 

China, polymer admixtures for solidified soil have 

broad application prospects. Compared with 

traditional technologies, using polymer admixtures

for solidified soil construction can save an average 

of 30% to 60% of costs. 

INNOVATIONS

ÅA dispersant for ready-mixed fluid solidified soil was prepared by 

copolymerization of sodium methacrylate sulfonate, methyl 

acrylate, acrylic acid, and polyether macromers, which improved 

the flowability of the fluid solidified soil by over 250mm and the 

slump of 1.5 h was greater than 200mm;

ÅDeveloped resin composite technology of epoxy resin E51, fatty 

amine 593 and phenolic amine 8813 with backfill soil, prepared

two types of polymer solidified soil by using compaction 

techniques with the 6 hours compressive strength is 5Mpa and 7d

unconfined compressive strength exceeded 30Mpa.

2 PATENTS

ÅA special dispersant for soil stabilizing admixture and its preparation 

method and application (filed)

ÅAnti-washout  stabilizing admixtures for Solidification of underwater 

sludge and its preparation method and application (filed)

2 PAPERS

ÅResearch on properties of 

sulfoaluminate cement-based 

premixed fluid solidified soil 

curing agent (in Chinese)

ÅFluid Solidification of 

Construction Waste Soil (in 

Chinese)

1 DEMONSTRATION

ÅAdmixtures for solidified soil 

applied to fabricated building 

in Beijing

Construction Chemicals



Project Name σPreparation and properties of petroleum coke porous 
carbon / paraffin composite phase change materials

BACKGROUND
How to continuously reduce energy consumption and carbon emissions is the 

key issue for the society. As a kind of thermal storage technology, a large 

amount of energy conversion in a small temperature range can be realized in 

phase change. Energy storage can be realized by phase change materials,

which utilizes the characteristics of heat absorption during melting and heat 

release during solidification so as to achieve effective storage and utilization 

of heat energy. Phase change materials can be applied to construction, which 

has a very strong market demand and application prospects.

AIMS AND GOALS
ü To prepare new petroleum coke porous carbon/paraffin composite phase 

change materials;

ü To study thermal conductivity enhancement mechanism of petroleum 

coke porous carbon/paraffin composite phase change materials;

ü To study thermal cycling enhancement mechanism of petroleum coke 

porous carbon/paraffin composite phase change materials.

PI: Prof. Lv Guocheng

Ph.D: Bian Jianhua

Construction Chemicals

2022 PHD-8
(JUL 2022 - JUN 2024)

ONGOING / 80%



IMPACT
The hydrophobic petroleum coke porous carbon with a 

three-dimensional network structure was prepared 

using the salt template method and used for 

encapsulating paraffin wax. This work provides a new 

approach for the use of petroleum coke in the field of 

phase change heat management.

INNOVATIONS

Å Petroleum coke porous carbon was successfully prepared using salt 

template method using petroleum coke as raw material, phenolic 

resin as curing agent, and sodium chloride as template agent, with 

rich pore structure;

Å Using petroleum coke porous carbon as packaging material and 

vacuum impregnation packaging method to encapsulate paraffin, 

the highest encapsulation rate can reach 70.3%, and the phase 

transition enthalpy can reach 135.6 J/g;

Å Using petroleum coke porous carbon as packaging material 

effectively improves the thermal conductivity of paraffin, and the 

thermal conductivity of composite phase change materials is 

140.8% of that of pure paraffin, which has good thermal cycling 

stability.

1 CONFERENCE REPORT 

China Materials Conference 2022-

2023

Construction Chemicals



Project Name σStandardization and demonstration of preparing 
building formwork with waste plastics

BACKGROUND
Plastic is one of the four basic materials in the world, but waste plastic 

will cause ecological damage. Recycling is an effective way to solve 

the problem of waste plastics. As a new type of green and 

environmental protection building formwork, plastic formwork has been 

applied in building and bridge engineering. It can recycle waste 

plastics and has a broad application prospect. However, the lack of 

relevant standards for preparing building formwork with waste plastics 

limits its promotion and application.

AIMS AND GOALS
ü To formulate the product standards, thus to promote the 

application of plastic formwork.

ü To improve resource utilization of waste plastics in the preparation 

of building formwork, and to reduce cost and avoid pollution to 

ecological environment.

PI: Mr. Liu Shunli

PROJECT TEAM

Construction Chemicals

2023 SFP 3-2
(JAN 2023 - JUN 2024)

ONGOING/ 80%



IMPACT

INNOVATIONS

ÅFive major general plastics and five engineering plastics were investigated 

from performance, application and post-waste application;  Polypropylene, 

PVC and polycarbonate plastics suitable for the production of building 

formwork were selected;

ÅThe proportion of waste plastic in the production of plastic formwork is more 

than 50%;and after third-party testing, the performance of the plastic 

formwork meets the technical requirements of JG/T 418-2013 ñplastic 

formworkò, and is applied to the construction of Ziyuntai residential project in 

Xuchang City, Henan Province, and the application amount reaches 6200 

m2;

ÅThe standard of recycled plastics used in building formwork is made to 

ensure the quality of plastic formwork and guide the application of more 

types of waste plastics in construction plastic formwork.

ÅThe standard of recycled plastics used in building formwork is made to fill the 

gap of the lack of raw material standards in the industrial chain of plastic 

formwork. 

ÅImprove the  quality of plastic formwork products from the source and 

promote the healthy development of the plastic formwork industry. 

ÅGuide the application of more waste plastic categories in building formwork 

and further promote the use of waste plastics, Chinaós annual plastic building 

formwork market is 19 million square meters, if the use of waste plastics can 

reach more than 50%, more than 90,000 tons of waste plastics will be used, 

which is of great significance to protect the ecological environment.

Construction Chemicals



Project Name σDevelopment of self -healing 
fire -retardant coatings highly compatible with 
nonmetallic surfaces

BACKGROUND
In order to make fiber-reinforced polymers (FRP) from combustible to non-combustible and to reduce 

the fire-catching and spreading threats to the buildings, the fire-retardant coating plays an important 

role in fire protection and decoration. Intumescent coatings are widely used due to their low cost and 

excellent fire resistance characteristics. However, when this kind of coating is subjected to external 

forces, it is prone to produce micro-cracks, resulting in poor fire resistance. The addition of self-healing 

fillers and flame retardants to the fire-retardant coatings is the most common and effective measure to 

deal with this problem, which can reduce the hazards and losses caused by fire.

AIMS AND GOALS
ü To develop a self-healing fire-retardant coating applied to the FRP surface with the 

addition of hydrocarbon-based flame retardants and self-healing fillers;

ü To study the optimum usage of fire-retardant  and self-healing  additive in the 

coatings and  their interaction;

ü To carry out the research on construction technology and coating performance 

evaluation of fire-retardant coatings.

PI: Prof. Zhao Jingmao

Construction Chemicals

2023 SFP 4-1
(JAN 2023 - JUN 2024)

ONGOING/ 80%



Morphology of microcapsules  and nano-filler

INNOVATIONS

Å Tween-20 was used as an emulsifier to successfully 

synthesize microcapsules with tung oil as the core 

material and urea-formaldehyde resin as the wall 

material, and the epoxy coating with addition of 10 

wt.% microcapsules exhibits excellent self-healing 

properties.

Å 8-hydroxyquinoline (8HQ) intercalated CaAl-based 

layer double hydroxide (CaAl-8HQ-LDH) was loaded 

on rGO through one-pot hydrothermal reaction, which 

was employed as the nanofiller endowing epoxy 

coating with excellent flame-retardancy.

1 PATENT
Preparation of a Ca-Al based layer double 

hydroxide nano-filler and application in 

corrosion and fire resistance

IMPACT

To make the fiber reinforcement material from combustible to non-

combustible, the fire-retardant coatings are applied on the surface of the 

substrate. The addition of self-healing nano-fillers and flame retardants to 

the coatings will be the most effective strategy to deal with this problem. 

The flame-retardant performance of the combined coating has reached V-0 

level, the strength self-healing rate within 24h is higher than 80%, and the 

adhesion of coating to the surface of FRP is increased by more than 20%. 

This technology can significantly improve the fire-retardant performance of 

materials, reduce the hazards and losses caused by fire.

Construction Chemicals
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Projects on Waterproofing & Repair Materials

1 23 TDA2-2
Development and engineering demonstration for thermoplastic polyolefin waterproofing sheets 

with high flame retardancy and long service life

2 24 PHD-7
Preparation and performance of self-healing polymer modified asphalt waterproofing 

membrane



BACKGROUND
Thermoplastic polyolefin (TPO) materials have good mechanical properties, 

weather resistance and processing properties due to the characteristics of 

both rubber and plastic, which is attracted the attention of waterproof 

industry. However, TPO belongs to flammable material because of low 

oxygen index. It is easy to produce molten droplets with flame in combustion, 

which will cause more losses. Therefore, the development of flame retardant 

TPO waterproof roll has become an inevitable trend of the entire industry in 

order to improve the safety of TPO waterproof roll, extend its service life and 

meet the increasing safety requirements of consumers.

AIMS AND GOALS
ü To develop a TPO efficient flame retardant masterbatch;

ü To develop a new type of composite weather resistant 

additive suitable for long-term high-temperature working 

conditions;

ü To develop a thermoplastic polyolefin waterproof roll with 

high flame retardancy and long service life.

PI: Hu Quanchao

Project Name σDevelopment and Application of Thermoplastic 
Polyolefin Waterproofing Membrane with High Flame Retardancy and 
Long Service Life

Waterproofing & Repair Materials

2023 TDA 2-2
(JAN 2023 - DEC 2024)

ONGOING/ 50%



INNOVATIONS

ÅSolved the problem of dispersion and flame retardant efficiency of traditional flame retardants, introduced compatibilizers and 

auxiliary flame retardants, and created a twin-screw extrusion granulation process for TPO masterbatch, achieving efficient 

flame retardant modification of TPO waterproof membrane, with a flame retardant grade of B2 (E).

ÅThis project conducted research on antioxidants and light stabilizers, and based on cost-effectiveness, improved the product's 

resistance to thermal oxidative aging and photo oxidative aging performance. Through 135 ɫ -60 day thermal aging testing

IMPACT

By using TPO flame retardant masterbatch, outdoor long-term high-

temperature composite weather resistant additives, and new dual 

head equipment, the production of ultra long service high flame 

retardant TPO waterproof rolls can be achieved, effectively extending 

the durability of the rolls, reducing carbon emissions and pollution, and 

achieving sustainable development. With the continuous improvement 

of facility construction requirements in our country, TPO waterproofing 

membranes with ultra long service life and high flame retardancy have 

broad application prospects. Compared with traditional technologies, 

the TPO waterproof membrane prepared by this project has an 

artificial climate aging lifespan of 12000 hours and a flame retardant 

grade of B1.

12000h B1

Waterproofing & Repair Materials



Project Name: Preparation and performance of self -healing polymer 
modified asphalt waterproofing membrane

BACKGROUND
Waterproofing membrane is an important

protective material for preventing building

leakage. However, polymer modified asphalt

waterproofing membrane is prone to aging

under the influence of environmental factors,

which not only causes building leakage but

also greatly reduces the durability of the

waterproofing membrane. Therefore, it is of

great significance to develop anti-aging

polymer modified asphalt waterproofing

membrane with self-healing function.

AIMS AND GOALS

ü To improve the self-healing performance of 

polymer modified asphalt waterproofing 

membrane by breakage-rearrangement 

effect of dynamic disulfide bonds;

ü To develop an anti-aging polymer modified 

asphalt waterproofing membrane with self-

healing function.

ü To investigate the improvement mechanism 

of dynamic disulfide bonds on self-healing 

and anti-aging performance for 

waterproofing membrane.

Ph.D Student: Zhang Tianwei

Waterproofing & Repair Materials

2024 PHD-7
(JAN 2024 - DEC 2025)

ONGOING/ 0%
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Projects on Insulation & Composite Cladding

1 22 SFP4-1
Investigation on Recycled Polystyrene Particles/Foamed Concrete Composite Insulation Material and Its Application in  

Composite Sandwich Panel

2 23 TDA3-2 Research and demonstration on thermal insulation and structure integration technology for ultra-low energy buildings

3 24 TDA-2 Development and demonstration of Polymer Aerogel Composites

4 24 TDA-5 Develop certification for external thermal insulation composite systems (ETICS)

5 24 PHD-3 Surface Modification of Extruded Polystyrene Foam and the Study of Its Flame Retardancy and Adhesion Performances



BACKGROUND
Expanded Polystyrene (EPS) foam products made of styrene extracted from petroleum resources are 

used in various fields of society, and most of them are discarded after use, resulting in great resource 

waste and great damage to the ecological environment. How to effectively use abandoned EPS foam, turn 

waste into treasure, and reduce the secondary pollution of EPS foam is of great significance to the 

sustainable development of society. Waste EPS foam is used as light aggregate for recycling and 

utilization. Based on the problems existing in the preparation of lightweight concrete with recycled EPS as 

aggregate and the current development trend of building assembly, recycled EPS particles, foamed 

concrete and calcium silicate board are used to prepare composite sandwich wall panels.

AIMS AND GOALS
ü By pre-wrapping method to avoid the floating of recycled EPS particles, to achieve the uniformity and 

stability of recycled EPS particles/foam concrete insulation material slurry;

ü To study the bubble stability in recycled EPS particles/foamed concrete slurry, and explore the solution 

of slurry collapse to promote the application of recycled EPS particles/foamed concrete insulation in 

composite sandwich wall panels;

ü To propose the method of solving core material cracking and stripping core material from panel, and 

improve the quality of composite sandwich panel;

ü To optimize the performance and construction method of recycled EPS particle/foamed concrete 

composite sandwich panels.

PI: Dr. Li Fangxian 

Project Name σInvestigation on Recycled Polystyrene 
Particles/Foamed Concrete Composite Insulation Material and Its 
Application in  Composite Sandwich Panel

Insulation & Composite Cladding

2022 SFP 4-1
(JUL 2022 - JUN 2023)

COMPLETED/ 100%



IMPACT

The application of recycled EPS 

particles/foamed concrete insulation material 

in composite sandwich wall panels can 

greatly reducing environmental pollution, and 

as an eco-friendly green building material 

that is energy-efficient and cost-effective, it 

has brought new opportunities for the 

development of composite wall panels and 

energy conservation in building engineering. 

It is an effective way to achieve economic 

green circular development. 

INNOVATIONS
ÅA double-coating particle pre-treatment method with coated slurry and composite coating 

was used to achieve the uniform distribution of EPS particles in cement-based materials, 

which improved the adhesion between EPS particles and cement-based materials. The 

mechanical properties of the resulting lightweight insulation materials were increased by 

more than 20%.

ÅThe production process for composite wall panels using EPS particles/foamed concrete as 

the core material and silicate calcium board as the surface material were obtained, and the 

panel has a surface density of Ò80 kg/m2and a thermal transmission coefficient of Ò2.0 

W/m2·K for 90mm thick, with mechanical and thermal properties improved by over 10%.

1 PATENT

ÅThe invention relates to a pretreatment method for EPS particles and a 

preparation method for EPS particles foamed concrete (filed)

1 DEMONSTRATION

Recycled EPS/foamed concrete in 

composite sandwich panel applied 

to fabricated buildings

2 PAPERS
ÅProcess Optimization Study of Encapsulation Method for Pretreatment of 

Recycled EPS Particles (in Chinese)

ÅInfluence of slurry characteristics on the bubble stability in foamed concrete

Insulation & Composite Cladding



Project Name σResearch and Demonstration of 
Integrated Structural - Insulation Technology in Ultra -
low Energy Buildings

BACKGROUND
Vigorously developing ultra-low energy 

consumption buildings is able to significantly 

improve building energy conservation 

efficiencies during their service life and is vital 

to achieve the targets of "peak carbon dioxide 

emissions" and ñcarbon neutralityò.Insulated 

precast concrete sandwich walls (IPCSWs) is a 

structural-insulation integrated technology, 

which realizes the same service life of the 

insulation system and the main structure. In 

order to apply IPCSWs in ultra-low energy 

buildings, it is necessary to comprehensively 

improve the thermal and combustion 

performance of the insulation layer, control the 

wall thickness and their cost and optimize the 

fiber-reinforced polymer (FRP) connectors.

AIMS AND GOALS
ü To study the thermal performance and combustion 

performance of EPS, XPS, PU and PIR;

ü To develop FRP connectors, optimize the mix ratio and 

manufacture technology, and propose the calculation 

methods for their tensile and shear capacity, shear-slip 

model and durability prediction model;

ü To form a set of technologies in design-manufacture-

construction of precast concrete sandwich facade (PCSF).

PI: Mr. Xiao Ming 

PROJECT TEAM

Insulation & Composite Cladding

2023 TDA 3-2
(JAN 2023 - DEC 2024)

ONGOING / 50%



IMPACT

Compared with traditional building walls with 

exterior insulation, the insulated sandwich 

walls effectively eliminate falling off of the 

insulation, reduce the fire threats of the walls, 

reduce the risks of cracking and leakage, and 

enhance the waterproof performance. 

Insulation materials and FRP connectors for 

the integrated structural-insulation exterior 

walls of ultra-low energy buildings are the key 

aspects of this project, and the research 

results will directly motivate and support the 

research and innovations of petroleum-based 

materials as well as their promotion and 

applications in the building construction field.

INNOVATIONS

ÅA low-thermal conducting polyurethane insulation material. The thermal 

conductivity thermal conductivity of the polyurethane was reduced to0.020 

W/(m2ĀK) by optimizing their foam structure and improving the foaming 

agent and silicone oil system. 

Å The FRP connectors complied with the guide requirements. The 

production process for composite wall panels using EPS particles/foamed 

concrete as the core material and silicate calcium board as the surface 

material were obtained, and the panel has a surface density of Ò80 kg/m2

and a thermal transmission coefficient of Ò2.0 W/m2·K for 90mm thick, 

with mechanical and thermal properties improved by over 10%.

Insulation & Composite Cladding



Project Name σDevelopment and 
demonstration of Polymer Aerogel Composites

BACKGROUND
Development of polymer aerogels is an 

effective way to overcome the 

shortcoming of silica aerogels in 

mechanical property. However, 

polymer aerogels have poor thermal 

stability. Hence, phenolic aldehyde-

SiO2 (RF/SiO2) hybrid aerogel is put 

forward. The new polymer-based 

aerogel composite has polymer and 

SiO2 networks interpenetrated 

together, which improves the thermal 

performance and mechanical property 

significantly.

AIMS AND GOALS
ü To achieve effective construction of the network of the 

polymer-based aerogel 

ü To break technical bottleneck of low-cost ambient 

pressure drying and fast supercritical drying

ü To achieve industrial production and practical 

application of the polymer-based aerogel composites

ü To achieve high-valued application of phenolic 

aldehyde and polymer fibers by polymer-based aerogel 

products

Principle Investigator: Kong Yong  

Insulation & Composite Cladding

2024 TDA-2
(JAN 2024 - DEC 2025)

ONGOING / 0%



Project Name σDevelop certification for external thermal insulation 
composite systems (ETICS)

BACKGROUND AIMS AND GOALS
ü To establish the certification methods 

and systems of ETICS;

ü To compile the technical specifications 

and implementing regulations of ETICS 

certification system; 

ü To conduct the demonstration of ETICS 

certification system through related 

companies.

PI: Zhang Jincheng

BACKGROUND
ETICS has been widely promoted and applied in 

China for over 20 years. Up to now, ETICS has 

gradually exposed some prominent problems. 

The quality control and management of ETICS 

has become an important issue.There is no 

certification system based on the concept of 

system suppliers. To overcome this drawback, 

this project focuses on the fabrication of 

certification system of system suppliers, thus 

consolidating the quality management and control 

of ETICS in China. 

Insulation & Composite Cladding

2024 TDA-5
(JAN 2024 - DEC 2025)

ONGOING / 0%



Project Name σSurface Modification of Extruded Polystyrene Foam and 
the Study of Its Flame Retardancy and Adhesion Performances

BACKGROUND
The XPSF used in external thermal insulation 

composite systems is extremely flammable and 

poorly bonded with adhesive mortar. Traditional 

addition of flame retardants and application of 

surfactant affect the performance of XPSF and the 

convenience of construction. Therefore, the UV 

curable coating is innovatively prepared to improve 

both these performances simultaneously. The 

modification coating is efficient, environmentally 

friendly and convenient, promoting the secure 

application of XPSF.

AIMS AND GOALS
ü To obtain multifunctional UV 

curable systems by preparing new 

P-N synergistic flame retardant 

monomers and hollow 

nanoparticles containing transition 

metals.

ü To investigate the flame retardant 

performance and mechanism of 

XPSF modified with UV coating.

ü To study the bonding behavior and 

mechanism between modified 

XPSF with adhesive mortar.

Ph.D Student: Wanfu Wang 

Insulation & Composite Cladding

2024 PHD-3
(JAN 2024 - DEC 2025)

ONGOING / 0%
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ADVOCACY

28 Established partnerships with 72 entities & Signed 2 MOUs

Outreach Meetings

3 Organized 7 forums & Sponsored 2 conferences with 27,000+ Participants

Advocacy Program s

Conference Speeches19 Delivered 19 speeches by NEXCEL to the public with 5,000 + Audiences

110 Released 110 articles through NEXCEL media with 3000+ followers & 80,000+ views 

Media Release

78

110

1,700+

3000+

50,000+

80,000+
Media Release



MEMORANDUM OF UNDERSTANDING

Research Institute of Highway 

Ministry of Transport

Civil Engineering Composites 

Branch of Chinese Society 

for Composite Materials



11 Universities

Tsinghua University

Beijing University of Technology

Wuhan University of Technology

Huazhong University of Science and Technology

Monash University Suzhou

Beijing University of Chemical Technology

Tongji University

Shanghai Jiao Tong University

Nanjing Tech University

Chongqing University

University of Science and Technology Beijing

2 Research Institutes

China Institute of Building Standard Design & Research

Research Institute of Highway Ministry of Transport

OUTREACH



10 Producers& End-users

Conch MaterialsTech

Dextra Building Products

Sino Polymer

JiangsuChemleadNewMaterial

NanjingSpareCompositeMaterial

HuyuConstructionTechnology(Shanghai)

Beijing Tieke Shougang Railway-Tech

Beijing Construction Engineering Group Advanced 

Construction Materials 

Oriental Yuhong

MaxteNew Materials

5 Associations

ClimateWorksFoundation

Global Cement and Concrete Association

China Insulation & Energy Efficiency Materials Association

China Concrete and Cement-based Products Association (CCPA)

China Cement Association (CCA)

OUTREACH



Salon on challenges and opportunities 

of FRP in civil engineering

Salon on fundamental research and 

innovative application of FRC

2022&2023 International 

Summit on Composites 

Science and Technology
SPONSORED BY NEXCEL

2023 Building 

Waterproofing Industry 

Annual Conference
SPONSORED BY NEXCEL

ADVOCACY PROGRAM



7 Forums             30 Presentations          Total viewers 26,000+

NEXCEL SERIES FORUMS 2023



Speeches Given by NEXCEL Team to the Public

Presenter Topic Event

Yao Yan Technical Approaches to Carbon Peaking and Carbon Neutrality in the Cement Industry [ŜŀŘƛƴƎ 9ŘƎŜ CƻǊǳƳ ƻŦ ά/ŀǊōƻƴ tŜŀƪƛƴƎ ŀƴŘ /ŀǊōƻƴ bŜǳǘǊŀƭƛǘȅέ

Li Juan Sustainable Construction Solutions academic seminar of Monash University Suzhou

Li Juan Sustainable Concrete Solutions 2023 China Conference on Concrete and Cement-based Products

Li Juan Composites for building solutions 2022&2023 International Summit on Composites Science Technology - Civil Engineering Composites Forum

Li Juan Carbon Fiber Composite Solutions for Civil Engineering
the 26th China Composites Expo 2023 and the 7th High Forum on Innovation and Development of Carbon Fiber 
and Advanced FRP Composites

Gao Ruijun Solution for Polyolefin Waterproofing Sheets with Long Service life
2023 Building Waterproofing Industry Annual Conference and the 23rd China Waterproofing Technology and 
Market Seminar

Yao Yan Technical Approaches to Carbon Neutrality in Cement Concrete China Concrete Admixture Conference 2023

Speeches Given by  Project Teams to the Public

Presenter Topic Event

Zhao Jingmao Design and characterization of wear-resistant self-healing and flame retardant multifunctional coating
9th Marine Materials and Corrosion Protection Conference and the 3rd Concrete Durability and Facility Safety 
Conference

Li Fangxian Effect of wrapped recycled EPS particles on the performance of cement-based materials the 3rd China Sustainable Concrete Conference

Gao Qinlin Research on axial fatigue behavior of web-flange junctions of pultruded GFRP profile
The 26th International Conference on Composite Structures & 8th International Conference on Mechanics of 
Composites (ICCS26 & MECHCOMP8)

Liu Tianqiao Non-Linear Behaviors of Pultruded GFRP Composites the 11th International Conference on FRP composites in Civil Engineering (CICE2023) 

Xie Chongfeng Novel Prestressed Concrete Assembled Floating Structure like Bamboo Raft the 4th International Symposium for Emerging Researchers in Composites for Infrastructure (ISERCI 2023) 

Xue Tong
Research and Application of Novel Polyether macromonomer and Ultra-highly Dispersing Polycarboxylate 
Superplasticizer

China Concrete Admixture Conference2023

Li Xiaoning Research and application of admixtures for (ready-mixed fluid) solidified soil China Concrete Admixture Conference2023

Luo Shuang
Enhancing Mechanical Properties of Portland Cement with Blending CO2-intermixed High Belite Calcium 
Sulfoaluminate Cement

the 3rd International Conference on Sustainable Building Materials (ICSBM 2023) 

Bian Jianhua
Preparation and Performance Research of Petroleum Coke Porous Carbon/Paraffin Composite Phase Change 
Materials

China Materials Conference 2022-2023

PanYe the Influence of Gradient Change in Polymer Content on the Properties of Cement Mortar the 10th National Conference of Ready-mixed Mortar

Sun Guoqing Impacts of asphalt and mineral types on interfacial behaviors: A molecular dynamics study World Transport Convention2023

Sun Guoqing Evaluation of the Factors on Interfacial Bond Strength and Failure Mode of Asphalt-Mineral The International Committee on Road and Airfield Pavement Technologyι ICPT 2023

EVENTS
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ZHI Xiao

President

CBMA

Steering Committee Chairman

HOU Diyang

CEO

CBMA

Mohammed Al-Qahtani

Manager of Technology Management

Saudi Aramco

QIU Yan

Director of Science and Technology

CBMA

Hussain Albinali

Manager of Nonmetallic Engineering

Saudi Aramco

Waleed Al-Otaibi

Director of IIP Transaction 

Saudi Aramco

2nd STEERING COMMITTEE (2024-2025)



More contribution to low -carbon 
development

More sustainable nonmetallic 
bulding solutions

More promotion across the globe

More commercial applications

More innovative project outcomes

THE WAY FORWARD

1

2

3

4

5
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APPENDIX Milestone

NEXCEL Convened 2022 Project Mid -term Evaluation and Annual Progress Meeting
Jan 9 2023

2022 Project Mid -term Evaluation and Annual Progress Meeting was held where project teams of 4 TDA projects and 5 Small Fund Projects presented their detailed
project progress and key outcomes, and a Review Panel conducted in-depth review regarding the completion of scheduled work, KPIs, existing challenges and
upcoming work plan . Through this review meeting, the projects progress are found in line with the schedule and the project teams are encouged to achieve more
outstanding outcomes which will drive the innovation of nonmetallic materials in building and construction industry .

NEXCEL Held the Kick -off Meeting for 2023 Funded Projects
Feb 18 2023

NEXCEL successfully held the Project Kick-off Meeting to announce the funded project of 2023. The meeting was participated by NEXCEL, CBMA, Aramco and the
winning applicants of all thirteen (13) TDA, SFPand PhD projects for the year. During the meeting, the project leader of each project introduced the detailed technical
approach and research plan, and the TAC members advised their suggestions on the project implementation . This Project Kick-off Meeting marks an important
milestone and laid a good foundation for the execution of all projects .

NEXCEL Convened Project Concluding Review Meeting for 2022 SFP Projects
Jul 06, 2023

NEXCELconvened Project Concluding Review Meeting for 5 2022 SFP Projects in Beijing . The review panel has conducted rigorous and objective evaluations of the

project outcomes . 2022 SFP projects resulted in a total of 10 published papers, 7 patents, 4 industry and group standards, 1 production line and 5 engineering

demonstrations . The project outcomes have great significance in promoting ecological protection, energy conservation, emission reduction, and green manufacturing .

On the same day, NEXCEL also organized the second mid -term evaluation meeting for 2022 TDA projects and 2023 SFP projects . The experts provided insightful

comments and praise for the innovative projects in various fields . They also provided constructive opinions and feedback for projects that lacked innovation or deviated

from their objectives . The mid -term evaluation meeting played a crucial guiding role in the subsequent development of those projects .

NEXCEL Convened 2023 Fourth Steering Committee Meeting
Jul 19, 2023

NEXCELconvened the Fourth SC Meeting, and the members of NEXCELSC as well as representatives of TAC from Saudi Aramco and CBMA gathered in Beijing and

were present at the meeting . During the meeting, the "Recommended List of 2024 Program Guideline" as well as the "KPIs for NEXCELoperation" was approved . This

visit of Saudi Aramco delegation and the convening of SC Meeting strengthened the mutual trust and win -win relationship between Saudi Aramco and CBMA,

providing clear direction to NEXCELon the way forward .



Release of NEXCEL 2024 Program Guideline
Aug 1, 2023

NEXCELreleases its 2024 Program Guideline to call for Technology Development and Acceleration (TDA) Project Proposals and Small Fund Project (SFP)Proposals, with

the application process consisting of two stages: Project Concept Paper submission and Project Proposal submission .

Saudi Aramco Executive Vice President, Ahmad Al -Sa'adi, Visited NEXCEL

Sep 6, 2023

On September 4, 2023, Mr . Ahmad Al-Sa'adi, Executive Vice President of Saudi Aramco, and his delegation visited NEXCEL. NEXCELSteering Committee (SC) member,

Champion and Program Director attended the meeting . Dr. Li Juan presented on the achievements of NEXCEL,with a focus on project progress and accomplishments,

as well as the engineering demonstrations . After the meeting, the Aramco delegation visited the exhibition of project achievements, and had in-depth discussions with

the project teams . Mr . Ahmad Al-Sa'adi expressed his compliments on the outstanding accomplishments of NEXCELachieved so far, and spoke highly of the brilliant

research project using nonmetallic materials . This visit was of great importance to improve the mutual trust and enhance the cooperation between Aramco and CBMA.

NEXCELwill continue stepping towards the vision to transform the building and construction sector to nonmetallic -based materials .

APPENDIXMilestone

Release of NEXCEL 2024 Ph.D Scholarship Program
Aug 2, 2023

NEXCEL releases the 2024 Ph.D Scholarship Program . This program is open to Ph.D students and provides funding for their research projects and dissertations,

encouraging young students to conduct innovative research in the field of nonmetallic materials .



Composite Lattice Tower Built in Egypt by Harbin FRP Research Institute
Feb 3, 2023

FRP composite "Green Lattice Tower" was completed by Harbin FRP Research Institute in Egypt . The entire tower body is made of polyurethane resin and glass fiber

using the high efficient pultrusion molding process . This tower is 18 meters high and 1.5 tons in weight which is 50% lower than the conventional steel tower and the

footprint takes 2.25m2 which is 30% smaller than the steel tower . However, it could withstand the equivalent wind load and carry same fixtures as the steel tower which

fully meet the standard requirements . Substitution of steel with FRP composite would significantly reduce CO2 emission during steel making, reduce the risk of electric

shock, reduce the cost of material procurement, transportation, installation and maintenance due to its lightweight and weather resistance .

Pultruded GFRP External Frame Beam in High -rise Buildings
Mar 6, 2023

Beijing University of Technology have completed the demonstration part of NEXCEL 2022 TDA project in Qingdao City, China. The project team designed and

manufactured a frame beam for high -rise building with Glass Fiber Reinforced Polymer (GFRP) materials consisting of E-glass fiber and unsaturated polyester resin .

Compared with the conventional steel frame beam, the self-weight of the GFRP frame beam is reduced by about 75% while the structural strength and stiffness are

maintained the same, and the anti -corrosion feature is greatly improved . Deployment of this GFRP frame beam would greatly reduce the capacity requirement of

construction machinery, alleviate the space requirements of construction site, improve the construction efficiency and achieve the cost saving in labor and construction

time . As of this project, the utilization of GFRP frame beam successfully saved the construction related cost by USD800,000. This demonstration project proved the

advantage of GFPRin strength, stiffness -to -weight ratio as well as corrosion resistance which shows its strong potential in the Building & Construction sector .

Hot in -place Recycling of Waste Asphalt Pavement in Shanghai -Shaanxi expressway

Mar 17, 2023

NEXCEL2022 demonstration project "Application Technology and Engineering Demonstration of Hot in-place Recycling of Waste Asphalt Pavement" was completed
jointly by Research Institute of Highway Ministry of Transport and Jiapeng Zaisheng Technology Company in a province - level expressway . This project utilized a
combination of naphthenic aromatics regenerant and silane warm mixing which would reduce the mixing temperature while maintaining the properties of high/low
temperature crack resistance and water damage resistance in accordance with the standards . The project team conducted the demonstration of a 4.8km long and 4.1m
wide section on the Nanyang section of Shanghai -Shaanxi expressway and as a result, the paving temperature, initial compaction temperature and final compaction
temperature were reduced by 14.9-18.1 C̄ while the compaction of warm hot in-place asphalt pavement was increased by 0.4% and the water seepage coefficient was
less than that of the hot in-place recycled asphalt pavement . This technology opened a door to fully recycle the materials of the waste pavement and achieve the
reduction of CO2 emissions by 60%, NO x emissions by 70% and asphalt smoke emissions by 90%.

Mechanical Foaming Warm Mix Asphalt Technology in Xin Jiang G216 expressway
Mar 20, 2023

Research Institute of Highway Ministry of Transport have completed the demonstration "Mechanical Foaming Warm Mix Asphalt" in Xinjiang G216 expressway . This

project intended to develop a warm mix asphalt technology which would lower the mixing temperature and maintain the properties of the asphalt road . Based on the

result of research and development, the project team Research Institute of Highway Ministry of Transport and Guizhou Highway Engineering Group successfully paved a

5km long, 6cm thick asphalt road in Xinjiang G216 expressway using the mechanical foaming warm mix asphalt . This demonstration project has lowered the mixing

temperature by 15 C̄ compared with conventional hot -mix technology and maintaining equivalent minimum compactness . This technology would achieve a significant

reduction in energy consumption, reduce the emission of toxic gas by 80% and emission of greenhouse gas by 50%.

APPENDIX Project Demonstrations



Admixtures for Solidified Soil Applied to Fabricated Building
May , 2023

The demonstration project is located in the third phase of Zhongguancun Life Science Park, Huilongguan, Changping District, Beijing . The fluidity of the liquid soil used
by the construction enterprise is poor, and the slump is 160 mm . The pre -mixed fluidized solidified soil in this project has high fluidity and excellent self- leveling
performance, without the need for excessive manual vibration, reducing the risk of workers being located in deep foundation pits . After construction, there are no
cracks on the surface, and the compressive strength is greater than 1MPa.

3D printing polymer modified concrete for landscape water wall
May , 2023

The landscape water walls and bottom water pool of the water curtain wall are prepared using 3D printed polymer -modified concrete . In order to better improve the
structural integrity of the 3D printed polymer concrete, the project used saddle stitches (a U-shaped reinforcement) to bidirectionally enhance the interlayer area. After
implantation of saddle stitches, the bonding with concrete matrix directly affects the strengthening effect . In summary, this project successfully obtained the mix ratio
design scheme and related rheological model of polymer modified concrete materials . An in-depth study was conducted on 3D printed concrete material implanted into
hydrocarbon -based polymer saddle stitches material, revealing the influence of reinforcement size and concrete material characteristics on the implantation effect, and
identifying the influence of implanted saddle stitches on interface strength, failure mode and structural integrity .

Polymer Modified Inferior Coarse Aggregate Applied to Concrete Sleepers of Beijing -Kowloon Railway
May 15 , 2023

The technology of polymer modified inferior coarse aggregate developed by China Railway Test & Certification Center Limited has been demonstrated successfully in
production line of type ɺdprestressed concrete sleeper in Liaocheng section on Beijing -Kowloon Railway. According to the demonstration, the performance of
concrete with polymer modified inferior coarse aggregate is equivalent to that of regular aggregate . Besides, the appearance of sleeper is highly similar to conventional
one, with 1d, 14d, and 28d compressive strength increased by 16%, 7% and 8% respectively . Meanwhile, the result of static load and fatigue test satisfied the
requirements .

Recycled EPS/foamed concrete in composite sandwich panel applied to fabricated buildings
May , 2023

The demonstration is located in the new office of Guangzhou Construction Engineering Testing Center, with a construction area of about 3000 m3. By using slurry
wrapping and secondary particle wrapping, the recycled EPSparticles can be pre -treated to prevent particle floatation, enhance the bond strength between recycled
EPSparticles and the cementitious matrix, thereby improving the mechanical properties of the filled core material (recycled EPSparticles/foam concrete) and enhancing
the fire resistance of the recycled EPSparticles . Additionally, adding a steel wire mesh cage to the formwork can enhance the load -bearing capacity of the composite
sandwich wall panels, ensuring that the prefabricated composite sandwich wall panels can be used for structure .

APPENDIXProject Demonstrations



Foam warm mix asphalt technology successfully applied in Anhui Wuyue Expressway
Nov 27, 2023

Research Institute of Highway Ministry of Transport have applied "Mechanical Foaming Warm Mix Asphalt" on the Wuyue Expressway in Anhui . By using warm mix
asphalt mixture, the on -site discharge temperature in the tunnel was reduced by 20ɫ compared to hot mix asphalt . As a result, the construction and workability of the
paving asphalt mixture were significantly improved, and the compaction effect was comparable to that of hot mix asphalt . It effectively avoids the emission of harmful
gases that occur during high -temperature operations, reduces heating energy consumption by 30%-50%, decreases toxic gas emissions such as asphalt fumes by 80%,
reduces greenhouse gas emissions by 50%, mitigates environmental pollution, minimizes the impact on the health of construction workers, and extends the service life
of asphalt pavements by reducing asphalt aging during the hot mix process .

Hot in -place Recycling of Waste Asphalt Pavement  in Baotou -Maoming expressway
Mar 6, 2023

In this project, a total of 8.5km test sections are implemented on the K1096~ K1108 uplink lane (4.8 km) of G40 ShanghaiɊXi'an Expressway and the K454 ~ K458 uplink
lane (3.7 km) of Baotou Maoming Expressway. Research and monitoring are carried out on the mixing method of new additives, heating and scarifying of the original
pavement, mixing and paving temperature control of warm mix recycled asphalt mixture to verify that its pavement performances meet the requirements of
specifications .

Pilot Production of Novel Polyether Macromonomer

Mar 17, 2023

The pilot production of novel polyether macromomer was completed in the plant of Liaoning Kelong Fine Chemical (Kelong Shares). Results of concrete performance
tests showed that the water reduction rate of novel superplasticizer was greater than 45% , and particularly when applied to typical UHPC materials with the water -
binder ratio being as low as 0.18, it achieved 20% reduction in concrete viscosity and compressive strength exceeding 155 MPa, which demonstrated the high
dispersibility and water -reducing effect of superplasticizer at low dosage . Furthermore, the novel ultra -highly dispersing PCE exhibited wide adaptability to cement,
effectively reducing concrete shrinkage and improving durability of concrete .

Ultra -highly Dispersing PCE for UHPC Applied to Moshuihe Bridge
Mar 20, 2023

Ultra -highly Dispersing Polycarboxylate Superplasticizer(PCE) for Ultra -High Performance Concrete(UHPC) has been successfully demonstrated by CBMA in the deck
paving of Moshuihe Bridge in Shandong Province . UHPC was improved in bridge deck paving, achieving an initial slump over 700 mm, a 40% decrease in concrete
viscosity, and an increase of ultimate compressive strength to 180 MPa under an extremely low water -cement ratio . The Ultra -highly Dispersing PCEfor UHPC, enabling
the ultra -highly dispersing effect of binders under extremely low water -binder ratio, reducing the consumption of binders and water -binder ratio, lowers carbon
emissions, improves the comprehensive performance of UHPC and significantly reduces the cost . Moreover, the extensive use of petrochemical products in the
production of Ultra -highly Dispersing PCEwill drive the extension of petrochemical industry, promoting its development towards multiple fields, high added value, and
customization .

APPENDIX Project Demonstrations



APPENDIX

Co-organized the 23rd China Waterproofing Technology and Market Conference in Hangzhou
Dec 11 , 2023

The 23rd China Waterproofing Technology and Market Conference took place in Hangzhou, Zhejiang Province . The conference aimed to explore the industry
opportunities under the current policy and guide waterproofing professionals to seize new rules, new futures, and new opportunities . Jointly sponsored by NEXCEL,the
conference was attended by over 900 participants . Technical Manager of NEXCELpresented an invited report titled "Solutions for polyolefin waterproofing sheets with
long service life" detailing the research progress on flame retardancy and durability of polyolefin waterproofing sheets in NEXCEL2023 projects .

2022 & 2023 International Summit on Composites Science Technology - Civil Engineering Composites Forum and The 4th
National Conference on Application Technology of Civil Engineering Composites was held successfully
Jul 1-3, 2023

Hosted by China Society for Composite Materials (CSCM) and co-organized by NEXCEL,with more than 160 experts from universities, research institutes and enterprises
attending . The conference focused on "Challenges and Opportunities of Composites in Civil Engineering under the Dual Carbon Strategy", with 5 keynote speeches, 11
invited speeches and 2 salons to discuss the cutting -edge technologies and trends of composites for civil engineering . Dr. Li Juan delivered a speech entitle " Composite
Material Building Solutions", introducing the mission and achievements of NEXCEL. This event brings together senior experts in composites for civil engineering, and
serves as a bonding between scientific manpower and business representatives, further strengthening the exchanges and cooperation among counterparts in this field .

Advocacy Programs

Organized NEXCEL 2023 Series Forums
Oct -Dec, 2023

1. 3D Printed Concrete & Durability Evaluation and Prediction
Four renowned experts in the field of concrete were invited to deliver insightful presentations on 3D printing and durability of concrete , which attracted active
participation of over 3500 audiences .

2. Pavement Materials
Three renowned experts were invited to deliver insightful reports on high performance asphalt, hot in-place recycling of waste asphalt pavement and noise reduction
asphalt pavement, which attracted active participation of 3000 viewers .

3. Building Efficiency & Insulation Materials
Three experts from university, research institution and firm were invited to deliver presentations on surface modification of extruded polystyrene board, integrated
structural - insulation wall and polyurethane insulation boards . This forum attracted active participation of 3600 viewers .

4. Waterproofing Materials
Three renowned experts and one NEXCEL Project Principal Investigator were invited to deliver presentations on high durable waterproof material for photovoltaic
roofing, KEEmembrane roofing, thermoplastic polyolefin waterproofing sheets and polymer self-adhesive film pre - laid waterproofing membrane . This forum attracted
active participation of almost 3000 viewers .

5. FRPsfor Civil Engineering
Two renowned experts and one NEXCELProject Principal Investigator were invited to deliver reports on fiber -bridging interface for connecting FRPprofile and concrete,
comprehensive promotion of FRP materials and engineering structural members and 3D geometrical interpretation of analysis-oriented models for FRP confined
concrete . This forum attracted active participation of more than 4000 viewers .

6. FRPRebars & Cable
Three experts and one team member of NEXCELProject were invited to conduct presentations, sharing their latest studies on Fibre-Reinforced Polymer (FRP)rebars and
cables in marina and transportation engineering, among others . This forum attracted participation from over 4000 professionals .

7. Hydro -carbon Based Graphene
Four renowned experts were invited to deliver presentations on low -cost fabrication of graphene and its applications in asphalt, concrete, and coating in marine
engineering . This forum attracted participation from over 3000 professionals .



APPENDIX Advocacy Events

Dr . Gao Ruijun, Technical Manager of NEXCEL, attended 2023 China International Composites Industrial Technical Expo
Mar 25 2023

The first China International Composites Industrial Technical Expo, hosted by China Composites Group Corporation was held successfully in Shenzhen World Exhibition
& Convention Center, with over 180 exhibitors and more than 80000 participants . Dr. Gao Ruijun, Technical Manager of NEXCEL,was invited to attend, having an in-
depth exchange with the representatives of the organizer and participating enterprises over composites materials, fiber reinforced rebars, insulation & Cladding, PU
windows or doors, upgrading of new building structures and other issues in B&C sector .

NEXCEL PI Prof. Zhao Jingmao gave a Keynote Speech at Forum on Marine Corrosion Protection
Ma y 9 , 2023

On April 23, 2023, the "9th Marine Materials and Corrosion Protection Conference and the 3rd Concrete Durability and Facility Safety Conference" was held in Yantai,
Shandong Province . More than 800 participants from corrosion protection and materials industry attended the conference . NEXCEL 2023 SFP Project PI, Prof . Zhao
Jingmao from Beijing University of Chemical Technology, delivered a speech on "Design and characterization of wear -resistant self -healing and flame retardant
multifunctional coating" .

NEXCEL PI Prof . Li Fangxian delivered a speech at the 3rd China Sustainable Concrete Conference

M ay 19, 2023

The 3rd China Sustainable Concrete Conference, organized by Tongji University was held in Shanghai, with over 800 domestic and foreign professionals attending . Prof .
Li Fangxian from South China University of Technology, also NEXCEL PI, was invited to deliver a speech entitled Effect of wrapped recycled EPS particles on the
performance of cement -based materials . In the speech, Prof . Li introduced the advantages of recycled EPS particles and its impacts on the mechanical properties of
cement -based materials .

Dr . Li Juan, Program Director of NEXCEL, delivered a Keynote Speech at CCPA Forum on Innovation Platform Development
Jun 2, 2023

2023 China Conference on Concrete and Cement -based Products, hosted by China Concrete and Cement -based Products Association (CCPA), was held in Nanjing from
June 2nd to 4th, 2023. Dr. Li Juan, Program Director of NEXCEL,was invited to deliver a keynote speech entitled "Sustainable Concrete Solutions" at CCPA Forum on
Innovation Platform Development . During the speech, Dr Li introduced NEXCEL and sustainable construction solutions provided by NEXCEL funded projects . She
emphasized the field of FRPand concrete, aimed at addressing the challenges of resource, energy and material transformation .

Dr . Gao Ruijun, Technical Manager of NEXCEL, attended 2023 World Transport Convention
Jun 14, 2023

2023 World Transport Convention, organized by Ministry of Transport of the People's Republic of China and China Association for Science and Technology was held in
Wuhan on June 14-17. Dr. Gao Ruijun, Technical Manager of NEXCELwas invited to attend the Convention and exchanged views with attendees at 3rd International
Workshop on Evacuated Tube Maglev Transporrete in novel transportation infrastructure, Dr. Gao discussed latest research progress and development trend of high -
speed maglev transport with professionals, gaining a deeper understanding of project proposal and promising application scenario of fiber reinforced concrete .



APPENDIX

NEXCEL PI Prof. Liu Tianqiao gave a presentation on CICE2023
Aug 9 , 2023

From July 24 to 26, the 11th International Conference on FRP composites in Civil Engineering (CICE2023) was held in Rio De Janeiro -Brazil . Tianqiao Liu, Professor of

Beijing University of Technology, member of CICE2023 Organizing Committee, as well as Principal Investigator of NEXCEL2022TDA Project, was invited to attend the

conference and gave a presentation entitled Non -Linear Behaviors of Pultruded GFRPComposites .

NEXCEL Ph.D project student Gao Qinglin gave an presentation on ICCS 26
Aug 3, 2023

The 26th International Conference on Composite Structures & 8th International Conference on Mechanics of Composites (ICCS26 & MECHCOMP8) were held at

University of Porto, Portugal, from 27th to 30th June, 2023. It is a hybrid event, with oral sessions, as well as online presentations with a total of more than 270 experts

and scholars . Prof . Xin Haohui, Principal Investigator of NEXCEL 2023 Ph.D project and Gao Qinglin, Ph.D student, participated in the "ICCS26" and delivered a

presentation titled ɒUhvhdufkon axial fatigue behavior of web -flange junctions of pultruded GFRPprofile ɓ.

Advocacy Events

Xie Chongfeng, key member of NEXCEL Ph.D project, attended and gave a presentation in "ISERCI 2023"
Sep 8 , 2023

The 4th International Symposium for Emerging Researchers in Composites for Infrastructure (ISERCI2023) was held at Western Sydney University in Australia . ISERCIis
an official event of the International Center for Composites in Infrastructure (ICCI) and it invited renowned international experts, scholars, as well as numerous
researchers, engineers, and graduate students in the field of composite materials and composite structures . Prof . Peng Feng, Principal Investigator of NEXCEL2023 Ph.D
project and Chongfeng Xie, Ph.D student, attended the conference and delivered a presentation titled ɒNovel Prestressed Concrete Assembled Floating Structure like
Bamboo Udiwɓ.

NEXCEL TAC members and project teams attended China Concrete Admixture Conference
Sep 13 , 2023

The 18th General Assembly of China Building Materials Federation Concrete Admixture Branch (CCAA) was held in Xinxiang, Henan . Themed "Admixtures Facilitating
Green and Low-carbon Innovation in Concrete", the conference attracted over 600 attendees . Prof . Yao Yan, Chairlady of NEXCELTechnical Advisory Committee(TAC)
and Chairlady of CCAA, three NEXCELTAC/TC members delivered keynote speeches. In addition, three key project team members of NEXCELpresented their reports
during the session. This conference encouraged enterprises to enhance their research capabilities in developing innovative admixture products and technologies,
thereby providing valuable support to the lqgxvwu|ɏvpursuit of a green, low -carbon and sustainable future .



NEXCEL attended the 26th China Composites Expo 2023 and delivered a keynote speech
Sep 15 , 2023

The 26th China Composites Expo 2023 was held at National Exhibition and Convention Center(Shanghai), and nearly 800 exhibitors and over 20,000 attendees
participated in the exhibition . Several companies under China National Building Material Group(CNBM) took part in the exhibition . Dr. Li Juan, the Program Director of
NEXCEL,was invited to attend the Expo and the 7th High Forum on Innovation and Development of Carbon Fiber and Advanced FRP Composites, and delivered a
keynote speech titled "Carbon Fiber Composite Solutions for Civil Engineering" . China Composites Expo provides a technological innovation platform for exchanges
among the producers and end users, and promoting the development of the FRPmaterials sector .

APPENDIX Advocacy Events

NEXCEL Ph.D student gave a presentation in " ICSBM 2023 "
Oct 18 2023

Ph.D student of the NEXCEL2023PHD project delivered a presentation in the 3rd International Conference on Sustainable Building Materials (ICSBM 2023) took place in
Wuhan, China. This conference aimed to provide a platform for experts and scholars in the field of sustainable building materials to exchange the latest research and
academic achievements, as well as to promote international collaboration and communication in the field .

NEXCEL Ph.D student gave a report in China Materials Conference 2022 -2023
Nov 6 2023

Ph.D student of the NEXCEL2023PHD project presented a report in China Materials Conference 2022-2023, hosted by the Chinese Society for Materials Research, was
held in Shenzhen, China. This conference is also the first World Congress on Materials, which is the most cutting -edge and high -end conference in the field of materials
science.

NEXCEL Ph.D student gave a presentation inthe 10th National Conference of Ready -mixed Mortar

Nov 20, 2023

NEXCEL2023 TDA project team participatedand gave a presentation in the 10th National Conference of Ready-mixed Mortar was convened in Shanghai, China. The
conference was hosted by the Building materials sub-Commitee of the Chinese Ceramic Society and Tongji University with the theme as "High -quality Development of
Building Materials"

NEXCEL Ph.D student gave a presentation in "WASCON -2023 "
Dec 26, 2023

Ph.D student of the NEXCEL 2023 PHD project delivered a presentation on the Innovative Valorization of Alternative Materials and Waste towards Circular
Constructionthe International Conference (WASCON-202) in Hong Kong, China. The conference serves as a platform for the exchange of ideas and current research on
waste, industrial by-products, and the utilization of construction materials .



APPENDIX

NEXCEL Setup a Column in Social Media to Interview the Principal Investigator of 2023 NEXCEL Funded Projects
Mar, 2023

NEXCEL set up a column in social media to interview the principal investigators of NEXCEL2023 Funded Projects and present the stories of project teams . NEXCEL

published 12 articles covering the projects of waterproofing materials&products, hydrocarbon -based graphene in new concrete and GFRPrebars . Through the column,

the comprehensive strength of project teams is expected to be presented when the audiences could gain a better understanding of the innovation and significance of

projects .

NEXCEL Published Series Awareness Articles to Introduce the Eye-Catching Used Cases of FRP Composite Material
Feb, 2023

From 1950s and onwards, the application of FRPhas shifted into civil construction with its advantages of high modulus, lightweight, acid and alkali resistance and high -

temperature resistance to satisfy current construction projects with large -span, high -rise, heavy- load and light -weight . To promote the awareness of FRP, NEXCEL

published Series Awareness -Raising Articles including ten successful cases of FRP in B&C sector . The articles described the beauty and advantages of FRP materials in

these buildings which would promote the interest and recognition of the audiences regarding FRPmaterials as the advanced building material .

Media Release

NEXCEL Releases 2023 Mid -Year Report
Jul 1 , 2023

NEXCEL2023 Mid -Year Report briefly summarizes the events and achievements of NEXCELfrom January 2022 to March 2023. This report is composed of four chapters
including NEXCEL profile, project outputs and performance, detailed introduction of projects in 6 focused areas, as well as advocacy programs and outreaching
activities . NEXCEL achieved impressive outcomes including 31 ongoing projects selected from 118 application, 11 forums covering 40000 + participants, 7public
speeches, 20+ outreach meetings, 6 technical papers, 11 patent, 4 engineering demonstrations, 115 media release, etc . The seed of NEXCEL starts to blossom with
vigor . Both visible outcomes and invisible efforts are aligned with NEXCEL's commitment and mission to accelerate the application of nonmetallic materials in B&C
sector and NEXCELis ready to embrace the whole industry with feasible and sustainable solutions to existing challenges .

NEXCEL Published Six Articles for Industry Updates
May -Dec, 2023

How Can Composites Make Construction More Sustainable?

Construction Repair Composites Market Size is Projected to Reach USD 750 Million by 2030

Two CFRPCable-stayed Bridges Debut in China

Composite Materials : A Promising Outlook in Uncertain Times

CCG marks 10-year anniversary for six-span FRPMassachusetts bridge

Researchers Study Use of Graphene Oxide in 3D Printed Concrete



NEXCEL Visits China Institute of Building Standard Design & Research

March 10, 2023

NEXCEL team visited China Institute of Building Standard Design & Research (CBS), which was established in 1956 as a scientific research institute under the China

Ministry of Construction, and transformed into a central science and technology enterprise in 2000. The visit aims to discuss the implementation plan of NEXCEL2023

Project TDA3 "Research and demonstration on thermal insulation and structure integration technology for ultra - low energy buildings"

APPENDIX Outreach - Research Institutes

NEXCEL Visits the Research Institute of Highway Ministry of Transport

March 13, 2023

NEXCEL team visited Research Institute of Highway Ministry of Transport . The Institute is a comprehensive research institution integrating scientific research and

industrial development in the fields of infrastructure, transportation equipment, modern logistics, intelligent transportation, green transportation and safe

transportation . The institute is undertaking two NEXCELprojects of 2022 and the project progress was reviewed during the visit .

NEXCEL signed MOU with RIOH

Jul 20 , 2023

On July 19, 2023, witnessed by Saudi Aramco, NEXCELsigned Memorandum of Understanding (MOU) with Research Institute of Highway Ministry of Transport (RIOH),

further promotes the comprehensive strategic cooperation between RIOH and NEXCEL,concerning scientific research collaboration, outcome transformation, resource

sharing, and cooperative advocacy . Both sides engaged in in-depth technical exchanges on the in-place warm mix recycling asphalt technology and mechanical foaming

asphalt technology . Mr . Waleed Al-Otaibi and Director Li Juan jointly presented certificate of Excellent Project Award to Zeng Wei's team and extended their

congratulations .

Team of China Academy of Building Research (CABR) visits NEXCEL

June 20, 2023

Dr. Ye Wuping, Director of Walling Materials Research Center and Dr. Li Huiqun from CABR visited NEXCEL. Founded in 1950, CABR is the largest and most diverse

research institution in building industry in China. Both sides exchanged the latest R&D achievements and breakthroughs in building materials and discussed ongoing

projects of the two centers .



NEXCEL Visits Wuhan University of Technology

March 27, 2023

NEXCEL team paid a visit to Wuhan University of Technology (WUT). WUT is a state key university that cultivates a large amount of talents in three major industrial

sectors namely Building and Construction Materials, Transportation and Automobile Industry . During the visit, NEXCELteam walked through the state key laboratory of

Advanced Technology for Materials Synthesis and Processing as well as State Key Laboratory of Silicate Materials for Architectures . Also, the progress of 2022 PhD

project and 2023 TDA project undertaken by WUT was reviewed .

NEXCEL Visits Huazhong University of Science and Technology

March 29, 2023

NEXCELteam visited Huazhong University of Science and Technology (HUST), which is a comprehensive research university under China Ministry of Education . During

the visit, NEXCELteam was warmly received by the director of Key Laboratory of Materials Processing and Die & Mould Technology Mr . Yan Chunze. Mr . Yan introduced

the Rapid Manufacturing Center (RMC) and pointed out that the team has been working on laser power bed fusion Additive Manufacturing technology in recent years

and their materials and equipment for Additive Manufacturing were industrialized and exported to US, Europe and Australia . NEXCEL and HUST reached to mutual

agreement to expand the collaboration in Additive Manufacturing for Building and Construction sector .

NEXCEL team visited and investigated Beijing University of Technology (BJUT)

March 8, 2023

NEXCEL team visited Beijing University of Technology (BJUT), that is a leading university with advanced research capability in cement and concrete, external thermal

insulation material and chemical building materials . BJUT is the implementation organization of NEXCEL2022 TDA project "Comprehensive Promotion and Improvement

of FRPReinforced Composite Materials and Engineering Structural Members" and multiple patents are under filing as the outcome of this project .

APPENDIXOutreach - Universities

Prof . Yang Jian from Shanghai Jiao Tong University visits NEXCEL for Exchange

May 19, 2023

Prof . Yang Jian, Deputy Dean of School of Naval Architecture, Ocean and Civil Engineering at Shanghai Jiao Tong University visited NEXCEL. Both sides exchanged views

on the application and potential of hydrocarbon -based materials in ocean engineering and construction industry . They also discussed further cooperation in project

implementation, platform sharing, forum organization, Ph.D program, and other joint activities . Beyond the ongoing project on GFRP rebars, both sides also look

forward to more collaboration in the future .



NEXCEL Visits Tongji University

May 21, 2023

NEXCEL team investigated Tongji University and visited two NEXCEL TAC members, NEXCEL team exchanged views with project teams on 2023 NEXCEL TDA-4

Preparation and application of FRPbent bar under corrosive environment and TDA-6 Research on gradient enhanced polymer modified concrete for structural use and

comparison with conventional concrete . They also discussed the potential and growth of hydrocarbon -based materials in B&C sector . This visit strengthened the bond

and collaboration between NEXCELand Tongji University, laying a solid foundation for further implementation of projects .

APPENDIX Outreach - Universities

Prof . Wang Yuhang from Chongqing University visits NEXCEL for exchange

Aug 16, 2023

On August 15, 2023, Prof Wang Yuhang, Deputy Dean of School of Civil Engineering (SCE) at Chongqing University and Prof . BaiJiulin, Deputy head of Structural

Engineering Department of SCEvisited NEXCEL. Both sides exchanged views on the application and potential of hydrocarbon -based materials in civil engineering sector .

They also discussed further cooperation in project implementation, Ph.D scholarship program, forum organization, and other joint advocacy activities .

NEXCEL Visits Shanghai Jiao Tong University and Sino Polymer

May 22, 2023

NEXCEL team visited Shanghai Jiao Tong University and Key Laboratory of Civil Engineering, exchanging views on 2023 NEXCEL TDA-5 Fire endurance and creep

resistance improvement for application of GFRP rebars . Besides, NEXCEL team paid a visit to Sino Polymer, discussing the performance improvement and scale-up

production of vinyl ester fire -resistant resin . They look forward to further cooperation in the application of FRP as well as the research on fire/creep resistance of FRP

rebars .

NEXCEL Visits Nanjing Tech University

June 2, 2023

NEXCELteam visited Nanjing Tech University (Nanjing Tech), the institute implementing 2023 NEXCELProject SFP-1 Effects of recycled plastics on the performance of

asphalt mixture . The project progress was reviewed during the visit . Moreover, both sides also discussed the potential and possibility of further cooperation between

NEXCELand Nanjing Tech in the transformation of research outcomes .



Global Cement and Concrete Association visits NEXCEL
Oct 13, 2023

Ms. Claude Lorea, Cement Director of Global Cement and Concrete Association (GCCA) paid a visit to NEXCELand had exchanges on NEXCELInnovation Program, GCCA

Innovandi Open Challenge programme, as well as the international projects on clean development within the Chinese building & construction sector . Both parties hope

to further strengthen the partnership and achieve advancements in sustainable practices .

NEXCEL signed MOU with Civil Engineering Composites Branch of CSCM
Jul 18, 2023

Witnessed by CNBM and Saudi Aramco, Memorandum of Understanding (MOU) was signed between NEXCEL and Civil Engineering Composites Branch of Chinese
Society for Composite Materials (CSCM), laying a solid foundation for the application of nonmetallic materials in civil engineering and further cooperation between both
sides.

APPENDIXOutreach - Associations

ClimateWorks Foundation and BCEG Advanced Construction Materials visit NEXCEL for Exchange .

Aug 18, 2023

ClimateWorks Foundation (CWF) and Beijing Construction Engineering Group Advanced Construction Materials (BcegACM) visited NEXCEL, and had exchanges on

energy conservation, green and low -carbon development, as well as resource recycling in building and construction sector . Both parties would like to enhance

communication and explore cooperation with NEXCELin the future .

China Insulation & Energy Efficiency Materials Association visits NEXCEL

March 29, 2023

Mr . Han Jixian, Executive Vice President and Secretary General of the China Insulation & Energy Efficiency Materials Association (CIEEMA), visited NEXCEL. Both sides
reached consensus on future collaboration on the application and promotion of novel energy -saving technologies and materials .



APPENDIX Outreach - Producers & End-users

NEXCEL team met with Dextra Building Products

Feb 20, 2023

NEXCELteam met with Dextra Building Products that produces glass fiber products and FRPproducts . Dextra Building Products is an approved supplier of Aramco who

provided big amount of GFRP rebar in Jazan projects . NEXCELwould like to explore the potential to utilize innovative outcome of NEXCELprojects in the FRP rebar

products, in order to expand and accelerate the utilization of FRPrebar in B&C sector .

NEXCEL team received the delegation of Conch Material Tech . in NEXCEL office

Feb 16, 2023

NEXCELteam received the team from Conch Material Tech. in NEXCELoffice to explore the potential collaboration in concrete admixture regarding research, technology

development, service and application . Conch Material Tech. is specialized in R&D, sales and services of hydrocarbon -based new materials including cement/concrete

admixture, polyether monomers, alcohol amines etc, whose mother company Conch Group is the top company in building materials and ranked 353 in Global Fortune

500 in 2022.

NEXCEL Visits Nanjing Spare Composite Material

May 23, 2023

NEXCEL team visited Nanjing Spare Composite Material (Spare), Spare, established in 1995 under technical licensing from one of the major pultruders in the USA,

specializes in pultrusion products, designs and production processes . The visit aims to discuss the implementation plan of NEXCEL 2022 NEXCEL Project TDA-1

Comprehensive Promotion and Improvement of FRP Reinforced Composite Materials and Engineering Structural Members . After the meeting, NEXCELteam visited the

FRPprofiles exhibition and the production line of pultruded FRPprofiles, compression moulding as well as tailored FRPprofiles .

NEXCEL Visits Beijing Tieke Shougang Railway -Tech

April 4, 2023

NEXCEL visited Beijing Tieke Shougang Railway-Tech (TKRT), a comprehensive company engaged in research and development, production and sales of high -speed

railway engineering products . NEXCELteam had a meeting with Mr . Zhang Songqi, General Manager of TKRT. Before the meeting, NEXCELteam visited the Track-Tech

R&D Workshop, Departments for analysis and testing, FRPsidewalk demonstration and Sci.&Tech exhibition hall .

NEXCEL Visits Huyu Construction Technology (Shanghai)

May 22, 2023

NEXCELteam visited the production base of Huyu Construction Technology (Huyu) located in Guangde, Anhui Province . During the meeting, both sides discussed the

manufacturing of FRP connectors and feasible process optimization solutions for project KPIs. By visiting the workshops, NEXCEL team gained an in-depth

understanding of FRPconnectors production . This visit laid a foundation for the engineering demonstration of FRPconnectors in the next phase.



Saudi Aramco Delegation visits China National Building Material Group

Jul 18 , 2023

Mr . Zhi Xiao, President Assistant of CNBM, held talks with Mr . Waleed Al-Otaibi, Head of Nonmetallic PMO & Engineering of Saudi Aramco, also NEXCEL Steering

Committee (SC) member, and Saudi Aramco Delegation . Both sides had an in-depth exchange on cooperation of nonmetallic materials projects and establishment of

joint laboratories . This talk facilitated interaction between CNBM and Saudi Aramco, and further strengthened mutual trust and win -win relationship, accelerating the

follow -up of technological cooperation and investment projects related to nonmetallic materials, significantly contributing to the comprehensive development of the

China-Saudi Arabia strategic partnership .

NEXCEL team visited Jiangsu Chemlead New Material (Chemlead)

May 23, 2023

NEXCELteam visited Jiangsu Chemlead New Material (Chemlead), a comprehensive sci&tech enterprise focusing on fiber reinforced composites . They exchanged views

on the development and scale-up production of FRPstirrups in 2023 NEXCELTDA-4 Preparation and application of FRPbent bar under corrosive environment, looking

forward to the completion of demonstration as well as strengthened collaboration in the future .

APPENDIXOutreach - Producers & End-users

Dextra Building Products visits NEXCEL for Exchange

Mr . Xavier Bruhmuller, President of Dextra Building Products (Guangdong), and Mr . Zhao Bin, the FRP Engineering Manager, visited NEXCEL. Both sides had
exchanges on the development, standardization, and training collaboration related to Fiber Reinforced Polymer (FRP).

Saudi Aramco and NEXCEL visits Beijing Tieke Shougang Railway -Tech

Jul 21 , 2023

Saudi Aramco delegation accompanied by NEXCEL team, visited Beijing Tieke Shougang Railway-Tech (TKRT). they visited Sci.&Tech exhibition hall, Track-Tech R&D

Workshop, Departments for analysis and testing, and discussed the application of polymer materials and composite materials in railway tracks . This visit facilitated

mutual understanding between Saudi Aramco and TKRT,provided inspiration for partnership opportunities, and created new avenues for cooperation .

NEXCEL Outreach to the Leading Manufacturers of Nonmetallic Building Materials

May 8, 2023

NEXCELreceived Mr . Chen Mo, COO of TCK Green Technology, which specializes in nano new material industry, high -end manufacturing industry, prefabricated green

building and environmental protection and energy saving industry . Both sides hoped for strengthened cooperation in thermal insulation of prefabricated residential

buildings in the future . NEXCELreceived Mr . Zhu Diangong, President of Shandong Zhao Gong De Yuan New Materials, which focuses on the production and promotion

of new materials and products, especially GFRPrebars .
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