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CCCC Fourth Harbor Engineering Institute Co., Ltd. (CCCC Fourth Harbor Engineering Co., Ltd R&D, hereinafter referred to as CCCC 4" Harbor Institute),
established in 1965, is affiliated with CCCC Fourth Harbor Engineering Co., Ltd. and is a third grade subsidiary of China Communications Construction
Company Ltd.. CCCC 4™ Harbor Institute is a sci—tech enterprise engaging in providing technical research & development, technical consultation & support, ,
engineering quality testing & detection, new materials research & development for infrastructure and engineering such as waterway, road, railway, irrigation
engineering, municipal engineering, civil engineering and so on. The institute has been issued "High—tech Enterprise’ Certification.

CCCC 4" Harbor Institute has strong scientific research strength, possessing many scientific research platforms including Key Laboratory of Harbor & Marine
Structure Durability Technology of Transport Industry, CCCC Key Laboratory of Construction Materials, CCCC Key Laboratory of Environmental Protection
and Safety in Foundation Engineering of Transportation and so on. Besides, CCCC 4™ Harbor Institute has set up its own Post—doctoral Scientific Research
Workstation. It is also an affiliated construction unit of Harbor Engineering Technology Research and Development Center in Guangdong Province and it
participated in setting up National Engineering Research Center of Dredging Technology & Equipment (Dredged Soil Treatment Center), Guangdong—Hong
Kong—-Macao Greater Bay Area Transportation Construction Smart Maintenance and Safe Operation Engineering Technology Research Center and
Guangdong Laboratory of Southern Marine Science and Engineering (Zhuhai) In addition, the institute has went into cooperation with many top universities in
China such as Sun Yat—sen University, Tianjin University, Hohai University, Dalian University of Technology, South China University of Technology, Wuhan
University of Technology, PLA Logistic Engineering University and Chongqing Jiaotong University, Tsinghua University, Tongji University, Guangxi University,
etc. to jointly educate doctorate and master degree students and carry out scientific research cooperation.

CCCC 4" Harbor Institute has made great research achievements which had promoted the development of industrial technology in China. CCCC 4™ Harbor
Institute has won more than 136 different scientific and technological awards, in the level of province (ministry) or above and the CCCC Group level, including
a first prize and a second prize of National Scientific and Technological Progress Award. In addition, CCCC 4" Harbor Institute has 157 national patents
including 71 patents of invention and won 1 Chinese Patent Excellence Award. It is editor—in—Chief of one national standard and has participated in 45 national
industry standard specification (as chief editorial unit or participating unit). It also has 5 Construction Methods of national level and 20 Construction Methods of
provincial (ministerial) level and CCCC level. What is more, CCCC 4™ Harbor Institute has 18 software copyrights. As for the paper, CCCC 4" Harbor Institute
has published more than 900 papers in core journals and international academic conference at home and abroad, of which 17 papers were indexed by SCI
(Science Citation Index), 189 papers were indexed by El (The Engineering Index) and 17 papers were indexed by ISTP.

CCCC 4™ Harbor Institute has gained great achievement in the fields of soft ground improvement, eco—environmental geotechnical engineering, high
performance concrete and durability technology, engineering anti—corrosion and protection, crack control of concrete structures, load bearing & construction
quality control for foundation pile engineering, hydrodynamic analysis of marine construction, detection, evaluation, maintenance & reinforcement of harbor and
bridges, detection of construction materials, construction and monitoring of bridges engineering, etc. The majority of these technologies are of international
leading level or international advanced level, and many have been successfully applied to construction. CCCC 4™ Houbor Institute has undertaken business in
South China, North China, East China, Central China, Southwest Region, Northeast Region, Macao, Hong Kong and other regions in China, and it has
expanded its business to Southern Asia, Southeast Asia, Middle East, East Africa, West Africa, North Africa, Southern Europe and other overseas regions. It
has achieved good social, economic and environmental benefits.

For along time, CCCC 4" Harbor Institute has been providing high quality service for clients in China and foreign countries, sticking to its strategy of combining
the scientific researches with practicing and its principle of ” keeping promise, quality guaranteed, first-rate service and clients satisfied” . CCCC 4" Harbor
Institute gains striding development as well as sound reputation. It has been issued many awards, such as ” State—level Civilized Unit” , ” Guangdong
Civilized Unit” ,” Guangdong Advanced Collective” ,” Advanced Collective of Central Enterprise” ,” National Outstanding Enterprise of Cultural Building of
Transportation Unit” , ” National Credit-worthy Enterprise” , ” Guangdong May One Labor Award” , ” Guangdong Labor Competition Model of Ten
Projects” ,” Outstanding Contribution Prize of 1ST Port and Waterway Engineering Standard Award” , “Guangdong Independent Innovation Benchmarking
Enterprise” , ” Advanced Award Winning Unit of Science and Technology Award of Marine Construction Industry” , etc. Moreover, Party Organization of
CCCC 4"Harbor Institute has been cited as Advanced Basic-level Party Organization of Central Enterprise by SASAC (State—owned Assets Supervision and
Administration Commission) and Bench marking of Advanced Basic-level Party Organization by CCCC ect.
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Guangdong Laboratory of Southern Marine —
Science and Engineering (Zhuhai)
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From left to right: Guangzhou Harbor Engineering Quality
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Hu Liwen: Vice General Manager and General Legal Counsel of CCCC 4™ Harbor Institute,Vice Director of Daeine T iR RS Inspection Co., Ltd.
CCCC Fourth Harbor Engineering Co., Ltd R&D and Vice General Manager of Technical Research Center Guangdong—Hong Kong-Macao Greater Bay

Area Transportation Construction Smart —
Maintenance and Safe Operation Engineering
Technology Research Center

——
——
-
-
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Ren Deyang: Deputy Party Secretary, Secretary of Committee for Discipling Inspection and Union President of
CCCC 4™ Harbor Institute
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Dong Zhiliang: Party Secretary and Executive Director of CCCC 4™ Harbor Institute, Deputy Chief Engineer of 53 ;ﬁg 5SS M =] 83 = 8 S =
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CCCC Fourth Harbor and Executive Chairman of CCCC Fourth Harbor Engineering Co., Ltd R&D %g Pt %g ?11, gg E%IJ %g 2 §g Fir
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Su Linwang: General Manager and Depuly Party Secretary of CCCC 4™ Harbor Institute, Director of CCCC cg—,g &—’Qa 8§ §§ il §.§
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Fourth Harbor Engineering Co., Ltd R&D an Executive General Manager of Technical Research Center = g’—’gﬂ Eﬁ >
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Chen Pingshan: Vice General Manager of CCCC 4™ Harbor Institute and Vice Director of CCCC Fourth Harbor §§
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Engineering Co., Ltd R&D
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CCCC 4" Harbor Institute insists that best corporate performance comes with excellent employees and pays much attention to talents
training and sticks to the strategy of value creating oriented. It has a strong technical team with professional senior engineers and
famous experts in the industry as academic leaders and masters & doctors as backbone. Staff with titles of senior engineer and above
account for 44% of the overall talent team, and master degree or above account for 59%. Among them, there are 2 specialists
enjoying special government allowance for their excellent performance, 1 selected by National Key Talents Project, 13 person—times
and 24 person—times had been respectively selected by the industrial or local technical expert database, and many are employed as
part—time professors by well-known universities in China.

ARELR it BtrRELE B TR THE)m SRIREN HERSHIEN
Dechelor Master Doctordegreeor Assistant Engineer Senior Professor—level

Degree or Delow Degree Postdoctoraldegree Engineer Enginoor Seniorengineer
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Academic Leader
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CCCC " Harbor Institute has established its scientific talent management mechanism. Relying on six scientific research platforms and through

technical service projects, engineering projects and echelon activities, CCCC Fourth Harbor Institute has cultivated and formed its pyramid type

talents team, including the first Echelon with technical experts who have great impacts on the industry, the second Echelon with large project

managers and technical backbones and the third Echelon with first—line production and research talents. The talents team provides strong

wisdom support to the enterprise’ s sustainable development.

ESRBEREREIE SR

ESESY S ES PN
FLRAREARAR— &) hR
FETATEASEERES
FEETATEFABOTIESRBESEREEEK
I HREAENFSEESRIEER
eERFREAES TR

FHEBERR SRR ER

I REIARERFSERER
FEETEEEHSFHRER
FERNIMNSER TR TRERSER
FEKEERITIFSEREER
RBEREKIE TR TS REER
RBEREBABKE TREREE Mo TRENR
FEIEERINEUIHRIESRIES

aBi&
Lyu Weiqing

Expert with Special Allowance of the Government of State Council

National Water Transport Engineer

Mao Yisheng Science and Technology Award — Architect Award

Director of China Civil Engineering Society

Vice Director of China Civil Engineering Society — Port Engineering Branch

Vice Director of The Civil Engineering and Architectural Society of Guangdong

China Association of Construction Enterprise Management

Evaluation Expert on International Cooperation Programs of Ministry of Science and Technology
Chief Expert of The Civil Engineering and Architectural Society of Guangdong

Science and technology expert of China Association of Construction Enterprise Management
Member of Science and Technology Expert Committee for Construction Engineering of China
Construction Industry Association

Expert of expert database of China Water Transportation Construction Association

Expert of bid evaluation expert database for port and waterway engineering of Ministry of Transport
Member of emergency expert group for safety production of highway and water transport
engineering of Ministry of Transport

Director of China Association for Engineering Construction Standardization

Vice Director of Water Transport Committee of China Association for Engineering

Construction Standardization

Vice Director of Engineering Construction Committee of China Water Transportation

R o
s Iff@lx’fa:&%m K7J<J§§ﬂk$cmzmﬂ_$1?’c;cm Construction Assodiation
FEKEERTIMNETIERT EWERSBIFEERR  Member of Group Standard Technical Expert Committee of China Water Transportation

FENERIRTUSLFIMPERAERERSSR  Construction Association
HERAhE TSR R sEsLaEER Vice Dlre(?tor of Engineering .Cc'mstructlon Quality Management Branch ofChina
Construction Industry Association

FHE

Wang Shengnian

HRRER IR

EEBIFHIREIEER

SERNFRITFE

NEERBFHAA IR

ERERETETEFER

‘eERh—SHRE" KEE

BT RS RS

TIRETIRER

PREBNFERAER

PR B R E R R IS

BETRE, KEETAE., FEAF. EEETRFE TA
REZ . THBAFRIRER
FETATEASRET SN DRSS RIS
FERNFSEMORRRTIMIFINARAETZRER
IFREIABERF SRR TSN BRI EWERSFFER
JHRERA LESREREF IENFRUERSFEER
(kETHE) F+hRRFEESER
EEREThSTESSIESE

EFTHE SEETAREREFAS (RILEM) iSFRER A AT
RRETIHIA MR AZRS (TC-DCM ) &R

Professorial Senior Engineer

Expert with special government allowance

National Outstanding Scientific and Technological Worker

Selected by National Key Talents Project

National Young and Middle Aged Expert with Remarkable Contributions

Winner of the National May 1st Labor Medal

Young Science and Technology Talent of Transport Industry

Guangdong Ding Ying Technology Award

CCCC Outstanding Technical Expert

Science and Technology Innovation Talent of CCCC Group and CCCC

Part—time professor of Wuhan University of Technology, Dalian University

of Technology, Southeast University, South China University of Technology,
Guangxi University and Hohai University

Director of Concrete and Pre—stressed Concrete Committee under China

Civil Engineering Society

Member of Concrete Admixture Technology Application Committee of Construction
Materials Committee of The Agricultural Society of China

Director of Concrete and Pre—stressed Concrete Committee under The Civil
Engineering and Architectural Society of Guangdong

Director of Marine Engineering Protection Professional Committee of Surface
Engineering and Corrosion Protection Association of Guangdong Province
Member of 15th Editorial Board of Port & Waterway Engineering

Director of Chinese Branch of American Concrete Institute

Member of Technology Committee of Long—term Durability of Structural Concretes in Marine
Exposure Conditions (TC-DCM) of International Union of Laboratories and Experts in
Construction Materials, Systems and Structures (RILEM)
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Academic Leader

EER

Dong Zhiliang

AIE

Su Linwang

EEFELT

HER R IR

SRR EER

ERREOEREER
PRI E SRR TSR

FRLLIRE. WERAE. miERE . REET A, ERET AR,
EERE T2, EREAFFRIRSUE
RERT. BFAZMLESNES
FERBEIR TR, [ ASMNERP TAZERI A B HuR
REEIERMEIHE P OIHEEIER

RSB ERE S PR TR TSR

AP ERM AR TR ER
REEEEKIE TIERRBAN SV EERETER
PR REER TN SR e Em LN EEF TR
PR E R T RS2 D
BFESILBIEERERLRNEFIAZR

Bk TERER et =a 1t TIERoREE
I FREMENECWERSFERR
IFREETNFESTEFSEESK
RBEHENERF EREREER
FETIEERINEUNRESIEE

FEL TSN TEhRIEE
FEMSFSES

Doctor of Management
Professorial Senior Engineer
Expert with special government allowance
Expert of national core expert database for science and technology
Senior technical expert of CCCC Fourth Harbor
Part-time professor of Sun Yat—Sen University, Shandong University, Hohai University, Dalian
University of Technology, South China University of Technology, Logistic Engineering University
of PLA and Chongging Jiaotong University
Master student supervisor and doctorate supervisor of Tianjin University and Tongji University
Special-term professor of China Transportation Engineering College and
Guangdong Polytechnic of Environmental Protection Engineering
Evaluation consulting expert of National Center for Science & Technology Evaluation of
Ministry of Science and Technology
Special evaluation expert for national international science and technology
ooperation of Ministry of Science and Technology
Evaluation expert for national science and technology award of Ministry of Science and Technology
Expert of expert database of Port and \Waterway Engineering Construction
Technology & Standard of Ministry of Transport
Chief Expert of CCCC Key Laboratory of Environment Protection & Safety
in Foundation Engineering of Transportation
Supervisor of Post—doctoral Scientific Research Workstation of CCCC 4 Harbor Institute
Academic committee member of of National Key Laboratory for Coastal and Offshore Engineering
Technical consultant of geotechnical engineering of National Engineering
Laboratory of Port Hydraulic Engineering Construction
Director of Ground Treatment Committee of Guangdong Province
Vice Director of Guangdong Association of Geotechnical Mechanics and Engineering
Member of Environmental Protection Experts Committee of Ministry of Transport
Executive Director of China Association for Engineering Construction Standardization
Director of China Technical Association on Geosynthetics
Director of China Institute of Navigation

IT=Et

R R IREm

PRPIREREAER
BAR. [ EAFMEHARESD

DEEHEK TSI AR A T E RS = F(E
FEETHFSTREFSNEE T TIEsES
PEKIEERI TS OREEIVEREEZR
FETEERINVEUNSKERIEREER
FEREZRSENSHEEN T FERRREEER
IRERBRRISIEN IR ESTEE

I REMEEARTRATRENEESR
IRENFFSESE

IRETARBRFSERESR

I RETAERFRES

B TR RATERER
FENEZTIMNSEERE SRR TERZR
PEKIZZRI TS EE

Doctor of Engineering

Professorial Senior Engineer

Senior technical expert of CCCC Fourth Harbor

Master students supervisor of Master Students Base of Hohai University and Guangxi University
Director of Key Laboratory of Harbor & Marine Structure Durability Technology of Ministry of Transport
Director of Environment & Geotechnical Engineering Sub—committee of Chinese Society

for Rock Mechanics and Engineering

Member of Port Facilities Council of China Water Transportation Construction Association

Member of Water Transport Committee of China Association for Engineering Construction
Standardization

Deputy Director of Testing & Detection Council of China Association of Highway and Waterway
Engineering Consultants

Executive Director of Guangdong Provincial Association of Transport Engineering Consulting & Testing
Expert of technical experts database of Department of Science and Technology of Guangdong Province
Director of Guangdong Mechanics Society

Expert of expert database of Civil Engineering Association of Guangdong Province

Director of Civil Engineering Association of Guangdong Province

Expert of Ocean Engineering Science and Technology Awards Review

Vice Director of the Information Construction Professional Committee of China Water

Transportation Construction Association

Director of China Water Transportation Construction Association
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FARTEA

Academic Leader

Edwin Liwen Hu

TARTES. H¥Et

HRFER TR
PRI E— AT R

EFFAF TEMES)m

IEAF RS R RIS
EREREEFEREER

I RERBERTRHEREER
EETATEIFERR
JRERERIEINRESEE

I FEAEFRaT TIREIVERSES
I REIARRFEHREESR

B TEREERARITEER

I RERBERIRNEUEAZREER

Doctor of Philosophy in Civil Engineering

Professorial Senior Engineer

First class technical expert of CCCC Fourth Harbor

Master students supervisor of Engineering of Tongji University

Master students supervisor of Master Students Base of Hohai University
Expert of expert database of international S&T Cooperation program of China
Expert of expert database of Science and Technology Department of
Transportation of Guangdong Province

Member of The American Society of Civil Engineers

Executive Director of Guangdong Provincial Association of Transport
Engineering Consulting & Testing

Director of Geotechnical Engineering Council of Guangdong Highway and
Transporation Society

Expert of expert database of The Civil Engineering and Architectural Society of
Guangdong

Expert of Ocean Engineering Science and Technology Awards Review
Member of The Transportation Standardization Technical Committee of
Guangdong Province

BRI

Chen Pingshan

Tt

HEF SR I

FRRE AT R
FRREE TIEMR S e E RN ETFT

I ARTWARF R RARERINSH

T NBRHEREER

I REIRERFSERESK

IREHRRIHTIRIEE

FET TSR TSR TV ERSRIFEER
(AXTEFR) (FANFSIEFR) (81Xh%) FRER

Doctor of Engineering

Professional Senior Engineer

Second-grade technical expert of CCCC Fourth Harbour

Director of CCCC Key Laboratory of Environment Protection & Safety in
Foundation Engineering of Transportation

Off-campus supervisor for master students of Guangdong University of
Technology

Expert of Guangzhou Science and Technology Expert Database

Expert of expert database of The Civil Engineering and Architectural Society of
Guangdong

Director of Survey and Design Industry Association of Guangdong

Vice Director of Testing Committee of China Technical Association on
Geosynthetics

Reviewing experts of Chinese Journal of Geotechnical Engineering, Chinese
Journal of Rock Mechanics and Engineering and Rock and Soil Mechanics

BXE
Zeng Qingjun

IRER

Tan Deyin

FRATIRS AT R
RERSEAAEEE
IFRETARBRFRER
IIRERBRIR ISR TSR
EREAECIEER (J) TR

Second—grade technical expert of CCCC Fourth Harbour

CCCC Top Ten Outstanding Youth

Expert of The Civil Engineering and Architectural Society of Guangdong
Evaluation expert of Guangdong Provincial Association of Transport
Engineering Consulting & Testing

Expert of National Technical Standard Innovation Base (Guangzhou)

IFErE

TARTEHIE
FRZEEM TIEIMR SR e E RSN =ESEIEE
AR R AR E ST

I REARFSET TREIRRESESES

I RERE TR AR RERR

Post Doctorate of Engineering

Professor of civil engineering

Executive Deputy Director of CCCC Key Laboratory of Environment
Protection & Safety in Foundation Engineering of Transportation
Master student supervisor of Master Students Base of Hohai University
Executive Director of Geotechnical Engineering Council of Guangdong
Highway and Transportation Society

Expert of Scientific technology consulting expert database of Department
of Science and Technology of Guangdong Province

RREZIR

Xiong Jianbo
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RBEHEK TS AR AN Tl & sLie = E 553
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RIBEPRIBIE e R
HEIETAZE. [TINKFE. T RLWKAFMEHARESID

I REIARZRBR TSN ORR T TV ERSEIHEERFWBK
FECSTMEMIHERSNERAZEREER

I REMRARESIES

I REERRFLENEESESES

Doctor of Engineering

Professorial Senior Engineer

CCCC Fourth Harbor first—grade technical expert

Executive Deputy Director of Key Laboratory of Harbor & Marine Structure Durability
Director of Key Laboratory of Construction Material, CCCC

Technology of Ministry of Transport
Young Science and Technology Talent of Transport Industry

Master student supervisor of South China University of Technology, Guangzhou University

and Guangdong University of Technology

Deputy Director and Secretary—General of Concrete and Pre—stressed Concrete Committee

under Civil Engineering and Architectural Society of Guangdong
Member of Cement Technical Committee of China CSTM Construction
Materials Field Association

Director of Guangdong Materials Research Society

Director of 9TH Council of Guangdong Provincial Ceramic Society
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CCCC 4™ Harbor Institute strives to promote the progress of science & )Ibl’i*ﬁjtz-é&.%_(l*zﬁﬂ:j'bcplb\ ( E)I ; i%i@ﬁ]\q:“t;\ )
A TeCh nclogy technology and the industry development. Now it has a number of key

technologies for marine structure, bridge, tunnel, excavation, slope,

- R&D foundation pit, ground treatment, etc. Its foundation reinforcement

technology, high performance concrete technology, pile foundation structure [ ﬁ;ﬁ?ﬁ*z’é%.%l&ﬁﬁ%*bﬂﬂ‘:F'ﬁéJ:n@ﬂ BREL, BREFRXKEME
safety technology and deep foundation pit protection technology have B. BRHMNRES BIREET . inARERGEREARE, HhGst

reached international leading advance level. Its crack control of mass i SuCTS: Y \EF'L.‘EEEHJ'LfﬁﬁBJnﬁ BSHISE., BARARESERTRARHOES
- EREXIEZRMTIWARTER, BEIREAERATIXRRLZESHHL .

concrete technology, harbor structure maintenance technology, key
self-anchored suspension construction technology, slope ecological

R TRUFE, FRSHDEmERAN. SHILTESEHE. mREER

protection technology and so on have been ranked at the top domestic level. - ) s -

PURRERZTReE DR R BT A R I EaEK T Among the scientific research achievements, 11 items reach international LRz -t . ZEMUFIRAEAR . BRTERMNARRRREFEAN . XBHRRIRSSFNHL
MiEY. PR, BNE. BT, 0(R)E. WEFENEETE  leadinglevel, 42 items reach international advanced level and 12 items reach - - 3 FaF=Agl, HERHBRRARIRERS . EARHRRRNRFEMTIET N, #Eah
BRESTRELEREA S ENERA. SHAERRTRA domestic leading level. The Institute has won 200 different awards of ==k . EfRaESs, XS WEHEARITRS .

R e e BRI R AL IR 2 B AN F B E R fsmentlﬂlc and 'technologlcal progress awards, scientific and technologlFaI -

innovation achievement awards, outstanding patent awards and outstanding
FERENCE, AARREE L2 R | IR R . Bl investigation awards of national level and provincial (ministerial) level.The The establishment of the National Engineering Research Centre of Dredging Technology and Equipment was led by CCCC Shanghai Dredging Co., Ltd., and
BRHRBETRA ., WRESHIFRAFELTERMSEK  institute has gained 157 national patents including 71 patents of invention. It joined hands with CCCC Tianijin Dredging Co., Ltd., CCCC Guangzhou Dredging Co., Ltd., Shanghai Zhenhua Heavy Industries Co., Ltd., CCCC 4" Harbor
S R B SR S MARIA E FRATSE /K 1 1R, Bl FRSGH K 4210, Bl also has 25 Construction Methods of national level and provincial Institute and so on. CCCC 4™ Harbor Institute is responsible for the construction and management of Dredged Soil Treatment Centre. The Centre revolves
WSEKFA 2L 55 /e 53RA200IER . E@ED)FRIBHLSR . & (ministerial) level (including 5 Construction Methods of national level). It has around the demand of major national construction projects and industry development, to establish a platform to research, test and enrich the dredging generic

SO RS . (SRR BE SR AR SR 157 1 participated in more than 60 national or industry standard specifications and technology and critical equipment, to develop the dredging technology of high—efficiency and energy saving, the advanced dredging equipment and parts, the
§ e TEIEES PR ” 3 technical monographs (as chief editorial unit or participating unit). The automation and optimization technology of dredging monitoring system, the effective use of dredged soil and environmental dredging technology, the critical

(EFARBEFNT71IN) KEBER . EER)RLE25MEFERE Institute has published more than 900 important papers, of which 17 papers dredging equipment, etc. The Centre develops and industrializes these technologies, in order to push forward the formulation of related technology standard, to
L&), Eme SRER RATUARERE0S M A TE were indexed by SCI (Science Citation Index), 189 pap’ers were indexed by accelerate the systems integration and application of major scientific and technological achievements, to enhance the international cooperation and

3 - N communication, and to provide technology consultation service for interrelated enterprise.
I RFBREEICNI00RR, HPSCKR 175, EBIR 1897, El (The Engineering Index) and 17 papers were indexed by ISTP. It also

STPWR 75, A REFRFASIWIE 35 published 35 papers in international academic conferences. }-\_E{é\% I:l I*E}i*ﬁﬂ%ﬁﬁ EF' ’t:\
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Geotechnical Field Structure Field = ZERIXITS

N . BRI 7 SRR .
Bearing mechanism, testing & detection and MEMRERTEMHTE B = e

technology research quality control technology of pile foundations Construction Materials Field
» Foundation technology Life cycle inspection & monitoring, evaluation

® Ground treatment

Harbor Engineering Technology Research and Development Center in Guangdong Province was founded in 2009. The main research directions of the R&D Center
are the following: key construction technology of large specialization wharf in harbor engineering, new technology of super soft ground treatment, new materials

Technology of high performance

. Fr:eosuenadr::on pit construction :vr::eT;;r;teg:;ie;:;r;nology of portand concrete and s;??cial 09ncrete . . . development and application technology of port engineering and health diagnosis and maintenance technology of harbor and marine structure.
) o ) e Ttructure durability design and anti-corrosion design The successful application of the innovative technology of Harbor Engineering Technology Research and Development Center in engineering practice not only
L 7 el sl A MUt T * Technology of mass concrete crack control ensures the safety and quality of the project and protects the environment, but also shortens the construction period, reduces the costs and improves the work
* Underground engineering and hydrodynamic analysis of ships * Technology of concrete appearance efficiency. Harbor Engineering Technology Research and Development Center also plays an important and active role in the harbor engineering technology
technology research e Construction monitoring,intelligent monitoring quality control and improving upgrading in Guangdong Province. It has gained high recognition from the local government and the community. Besides, Harbor Engineering Technology
° Engineering environmental and evaluation technology of bridge engineering « 1¢cnnology of structure inspection and durability assessment Research and Development Center is also responsible for technology standards setting of the nation, the industry and the province. It has edited several standards
protection and safety Construction safety and information technology * Technology of concrete health monitoring and specifications, for example, “Quality Control Standard of Concrete for Port and Waterway Engineering” , “Corrosion Prevention Technical Specification for
technology research of structural engineering * Design and construction technology of Concrete Structures of Marine Harbor Engineering” , and “Technical Specification for Detection and Assessment of Harbor and Marine Structures” , etc., which

. Testing and numerical simulation technology of has made outstanding contribution for the national water transportation construction.

structural durability repair
structural engineering

Development of new environment-friendly
construction materials
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Key Laboratory of Harbor & Marine Structure Durability
Technology, Ministry of Transport of PRC

KIHEDTHAERARZBEETUERLRET2007F12ABERBEHEOIAE, LRELUKTHEIEMAERARAZD, LR
an[EH

aIEmR. REIE2EGEBZ2MANER, SFNRBERTURATNK, BRATBEMBBERIT. BIMETEENROTMA
MXRBERAGR, FRAMHISHEENHAEERICOTT. NIBRER. DREEASHENEMHAR, RIRBRERMEBREARIHI
, IRSRHASRKE, (REMAMRANERMEARZR, SIRTUHAERAKRE.

IERFkR, LWEFEEAETOIMERFHATE, SSMEMERAME, ABKRXF. RPBE. EDIZH. IALtEE
B, BIOF. BRIERAHKE. KT EEELEERNIIERTREZRRHTRARSHSE, REERRKELSRIIM, SRR
B4, ERSWTWARENTI7R, REREF63M (FRPEFI4I) , REZ(FNOM, RERFTIE1M, HRFHREEZE
B (RIZHRRE ) , ERIMEXEITIFIZ AN EHRRHARIEN200R5 .
Recognized by the Ministry of Transport of PRC in December 2007, the Key Laboratory of Harbor & Marine Structure Durability Technology keeps durability technology
of harbor and marine structure as the central task and aims at improving the project quality and ensuring the safety and durability of the whole life cycle of the project. To
meet the requirements in transportation industry and solve the key durability technical problems in the design, construction and operation management of transport

infrastructure facilities, the laboratory has carried out a series of basic research on durability theoretical analysis, mechanism exploration and functional promotion from
materials to structures. Meanwhile, the lab proactively participates in the application of national, provincial and ministerial major scientific research projects, improves its

scientific research level, promotes the academic exchange of durability technology at home and abroad and leads the development of durability technology in the industry.

In recent 5 years, the laboratory has undertaken 5 national level scientific research projects and 35 provincial and ministerial level scientific research projects. It has also
provided technology service and support for several domestic and foreign key engineering constructions such as HongKong—Zhuhai - Macao Bridge,
Shenzhen—Zhongshan Bridge, Humen Second Bridge, North Passage of Zhejiang Zhoushan, Macao Port, Kenya Monet Railway,Namibia \Whale Bay Pier and so on.
During this period, the laboratory has obtained 1 National Scientific and Technological Progress Award and 24 provincial and ministerial level scientific and technological
awards, 17 industry standard specifications (as chief editorial unit or participating unit), 63 national patents (including 34 patents of invention), 9 software copyrights, 1
construction method of national level and 6 monographs (Science Press). Besides, more than 200 papers were published in the relevant joumals and academic
conferences at home and abroad.
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Key Laboratory of Construction Material, CCCC,which's formerly known as Key Laboratory of Construction Materials of China Harbor Engineering
Company Ltd., was founded in 2002. The laboratory closely integrates the requirements of the industry and the group and devotes to the professional
research in basic application of durability and construction materials, on aspects of basic theory of concrete durability in harsh corrosive environment,
engineering anti—corrosion and quality assurance technology new green construction materials, detection and assessment of structure durability,
maintenance & strengthening technology and so on.The laboratory has vigorously undertaken a series of research subjects concerning R&D and
application of engineering materials such as more than 30 scientific research projects from Ministry of Science and Technology of PRC, Ministry of
Finance of PRC, Ministry of Transportation of PRC, etc. Also, the laboratory has provided scientific and technical service to ShenzhenYantian Port,
Hangzhou Bay Bridge, Qingdao Bay Bridge, HongKong—Zhuhai—Macao Bridge, Nansha Bridge, Shenzhen-Zhongshan Bridge, North Passage of
Zhejiang Zhoushan and other national key construction projects.

After nearly 20 years' development, the laboratory now plays an important part in the research field of construction materials in China. It has become
the benchmark of scientific and technological progress in fields including high—performance concrete, durability of marine concrete structure and
anti—corrosion technology of marine structures. The goal of the laboratory is to become a base for basic research and key generic technical research
for construction materials, a scientific and technical innovation base for solving problems of construction materials in major transportation
construction projects, and a base for gathering and training talents, conducting high—level academic exchanges in the field of construction materials
and promoting the application of scientific and technical achievements.

R BRI SELEALRE -~ -~ -

PRZBEM TR ES R L E AL = URMRE S A S it E AL I R
AN WRSERETEAMRSZERAMR . BESH T IEZESIMREAH
R REMMRIRES TEEEHAR. RERFEESIEMKRARR. EHKE
WETEMTREXREARZERERR. ABRBOEMTIESKE. T
RSERIAFAIM N 5= B AR S & TR KRR AEERFT S

LI EIRFRAZEERSE. BR. XBEHE. PEZE. TRERPRZ
PRSI IT46IN, FIE. BITRSHREEINENTE28EE, KEREFI4
I (REAEFNOM )  MEZE(ENSI, BRFLIEAMN, FERBNEHBRIE
1210, ZTARIARSRIK A E PR EsE R . LR EARARRE 2
MATZE. fIE=+. KRIAR] REFERIMTTERY. S5RE
AIRE, HEHHEE.

CCCC Key Laboratory of Environment Protection & Safety in Foundation Engineering of Transportation takes the research of environmental
protection land formation and ground treatment technology, slope and bank slope engineering environmental protection and safety technology
research, tunnel and undergroud enginnering safety and environmental protection technology research, deep foundation geological environment and
engineering characteristics research, environment—friendly reclamation for land building technology research, key technology and safety guarantee
of foundation engineering under complex soil and water environment, safety monitoring, evaluation and countermeasures of highway and port
foundation engineering, environmental impact of underground structure and space development and countermeasures of geotechnical technology as
the main research directions.

In recent years, the Laboratory has undertaken a total of 46 research subjects involving subjects from international cooperation, the country, Ministry
of Transport of the People’ s Republic of China, CCCC Group, Guangdong province and CCCC Fourth Harbor. The Laboratory formulated, revised
or participated in 28 standard specifications, and gained 41 national patents (including 19 patents for invention), 5 software copyrights, 4 construction
methods of national level and 12 construction methods of CCCC and provincial level or ministerial level. In the meantime, a number of the research
achievements reached the international leading or advanced level, and many achievements of the Laboratory have been applied to dozens of national
level or provincial (ministerial) level projects both in China and abroad, in places like Angola, Sri Lanka, Egypt and Macau, Tianjin, and have brought
about great social and economic benefits.
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The Post—doctoral Scientific Research Workstation was set up with approval from Professional and Technical Personnel Management Department
(belonging to the Ministry of Human Resources and Social Security of the People’ s Republic of China) and the National Postdoctoral Management
Committee in August 2010. The development orientation of the workstation is based on the following main directions: study on the lifetime prediction of
concrete structure under the coupling effect of marine environment and load, the theory and application of the concrete structure durability in harsh
corrosive environment, the technology of quality guarantee and anti—corrosion for Harbor and Marine concrete structure, the disease diagnosis and
remediation technology for existing harbor and marine concrete structure, new environment—friendly construction materials and their application, study on
the analog and digital simulation technology of construction structure for the major structural components in complex environment, drainage consolidation
seepage theory and its applications in engineering, study on the key technology for fast curing of super soft soil in large—scale land reclamation project, and
so on. Ever since the workstation’ s establishment, it has recruited 12 doctors. At present, there are 9 doctors who have completed the research work of
the workstation and been out of the workstation smoothly.

BERASXTBERREREFSTEEE LERAHARHAL
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Guangdong—Hong Kong—Macao Greater Bay Area Transportation Construction Smart Maintenance and Safe Operation Engineering Technology Research Center
The center, identified as a provincial level engineering technology research center by Department of Science and Technology of Guangdong Province, is a engineering
technology research institution for Guangdong,, Hong Kong and Macao jointly established by Hong Kong—Zhuhai-Macao Bridge Authority, University of Macao, CCCC
Fourth Harbor Engineering Institute Co., Ltd, Civil Engineering Laboratory of Macao, The University of Hong Kong and Zhuhai Transportation Group. Work target of the
center: deeply grasp the smart technology development trend, independently develop smart maintenance and safety operation core technology for cross—sea bridge
island tunnel cluster project, effectively accelerate application and promotion of technology innovation achievements, significantly promote the in—depth cooperation in
scientific research and technical elements interconnection among Guangdong, Hong Kong and Macao in the special field, thus to become an engineering technology
research center with international influence.
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Guangdong Laboratory of
Southern Marine is led by Zhuhai

BAHBFELREHRBENTARBNES, PUXFELZRNEE, NRBFEANESHABMMRESRUZ—, TORARKRARN
MBStz L2 S1ERIIE,
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Guangdong Laboratory of Southern Marine is led by Zhuhai Municipal People’ s Government and Sun Yat-sen University takes the lead in the construction and
management. CCCC Fourth Harbor is one of the council member units and co—construction units, CCCC 4™ Harbor Instituteimplements the work of co—construction
cooperation on behalf of CCCC Fourth Harbor.

Guandong Laboratory of Southern Marine has always been aiming at making the best and most advanced achievements, gathering global innovation talents,
highlighting the original innovation oriented goal, and arranging for building internationally leading public experimental platform and research team.It aims to unite marine
power units in and out of the province, at home and abroad to form an international first—class marine scientific research team to create a number of world—class public
shared marine technology innovation platforms through new mechanism innovation, thus to make a number of major marine scientific and technological achievements
with international influence, realizing win—win results.

CCCC 4" Harbor Institute, representative of CCCC Fourth Harbor, participates in the co—construction of estuary & coasts and island reef projects in the marine
engineering field. By giving full play to its own advantages and relying on research and development projects, it will jointly promote the open and sharing of marine
scientific technology innovation resources, jointly cultivate high level marine technical talents, jointly break through major marine science and engineering technology
difficulties, assist in construction and development of Guangdong—Hong Kong—Macao Greater Bay Area and the surroundings, and serve the country’ s major
strategies of become a marine power and so on.
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04 | FERFMEIX(WF4EE) Major scientific papers (for recent 4 years)

18Rk

Preparation of Functionalized Graphene Nano—platelets and
Use for Adsorption of Pb2+ from Solution
SRR BERE S e E D TTRRIR AR
Liquefaction behavior of dredged silty—fine sands under cyclic loading
for land reclamation: laboratory experiment and numerical simulation
Estimation model of sandy soil liquefaction based on RES model
Investigation and evaluation of contamination in dredged reclaimed land in China
Impact of carbonation on the chloride diffusivity in concrete:
experiment, analysis and application
Adaptive Nomoto model used in the path following problem of ships
Influence of calcium nitrite on the passive films of rebar in simulated concrete pore solution
Experimental and numerical studies on lateral bearing
capacity of bucket foundation in saturated sand
Fractal properties of filter membrane for silt clogging
evaluation on PVD improved soft clays
Investigation and evaluation of contamination in dredged reclaimed land in China
Application of BOTDA distributed fiber optic sensing techniques
in vertical bearing test of super—long PHC pipe pile
Effect of polymer matrix on the structure and electric properties of
piezoelectric lead zirconatetitanate/polymer composites
Performance of corroded bridge piers under cyclic loading
EEINE 5353 MRS RANHIGHT
BHIF AR E SR E R EN B
ROHERIA SR - EEEEF
TAERE Bt KA ST A
BTSSR THICPTSSPTRR KRR
SN S ENAENRINEREAZRHRA I
Durability assessment of concrete structures in HZM sea
link project for service life of 120 years
Three—Dimensional Element Partition Method for Fracture Simulation
Laboratory model tests on water inrush in foundation pit bottom
Case study of rehabilitation of a damaged underwater tunnel in the constuction phase
IR T R T 4 B EEL
BRI ORISR I AR
T TEERFURNES AR
ETCNERE DR ENE TSR R A DT
BEEK THRIREE RIS
EFREENAST SRS R T MIEERAERET
= AR A R SR R
Restoring force model of concrete—filled square steel tubular columns with binding bars
Numerical Research on the Waterproof Failure Mechanism
of the Sealing Gasket of an Underwater Shield Tunnel
Coupled response models for ship manoeuvring and roll motions
Investigation on the flexural behavior of corroded concrete beams
repaired by CFRP sheet under differemnt corrosion levels
Fractal Properties of Filtter Membrane for Silt Clogging
Evaluation on PVD Improved Soft Clays
Preparation and properties of embeddable Ag/AgClI gelling
reference electrode for rebar corrosion monitoring in concrete
Durability Design of the Hong Kong -~ Zhuhai - Macau
Sea-Link Project: Principle and Procedure
System identification modelling of ship manoeuvring
motion based on & —support vector regression
Offshore Earth—rock Cofferdam Reinforcement
Optimization by Probability Analysis

IKLREAT

Journal of Wuhan University of
Technology ( Materials Science )
PREFIR
Environmental Earth Sciences
Arabian Journal of Geosciences
Marine Georesources &
Geotechnology
Materials and Structures
Journal of Marine Science and
Technology (Japan)
Anti-Corrosion Methods
and Materials
Ocean Engineering
KSCE Journal of Civil Engineering
Marine Georesources
and Geotechnology
European Journal of Government
and Economics ( EJGE )
Materials
Proceedings of the Institution of Civil
Engineers: Bridge Engineering
et T R HR(BARIFR)
FREAFAR(BARIFIR)
ABEBEFHR
athE
EANFETEAR
I IAFSHR(THR)
Materials and Stuctures
International Journal of
Geomechanics
Environmental Earth Sciences
Journal of Performance of
Constructed Facilities
REAFHR(BAREE TERAR)
ETTREHR
atTEFR
TEh%
RN TIEER
IUCRERERA
R TRESIR
Open Civil Engineering Journal
Geotechnical Special Publication
ISOPE2016
Open Civil Engineering Journal
KSCE Journal of Civil Engineering
China Ocean Engineering
Journal of Bridge Engineering
Journal of Hydrodynamics
Electronic Journal of Geotechnical
Engineering
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RS T IR BRI e T Tk
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EREERSS T RIENEE L %
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BB AHRIERT X
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SEREEHTE
BLIstRR eI LA
KIETREABFRHISHB R T A
KT AERIFITSSE TR
EHINEIRIERR BRI T A
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06/ ZRHHIE
Key Research Projects

BN KEEIRKERAARS TIEN A
Key Technology Research and Engineering Application
of Offshore Deep Water Harbor Construction

PARERRBE A 7 HRERE TR “BERKSERXERAARESTRENE" HAREN
FiRA “KRERBHH T HEGERAHRR" 1 BB IEREEIA S ST & RI2 i
R . MEHFHRREAENXNES. REB. I MNBEAERKBOZRPEIINA, SHETH
‘R LRBRRKBEIR, HESIINBORRHIIRFTRRIET XRIEM. ZRHRE

REEREHRHS—EXITPEKENSHEL. BRSEHARED R

CCCC 4™ Harbor Institute has undertaken the subproject Research on Ground Improvement . _-I'rE" A :H R

Technology for Large Area Ultra—soft Clay Soil and Harbor Engineering Steel Structure Durability et Application of project achievement in Yantian Container Terminal Phrase Il engineering and, etc.
Lifetime Prediction & Health Diagnosis Research of the research project of Key Technology Research U St sady

and Engineering Application of Deep Water Offshore Harbor Construction, which is hosted by CCCC.
The innovation achievement has been applied to the construction of domestic large deep water

harbors including Dalian Port, Tianjin Port, Guangzhou Port, etc. It has supported the offshore deep . | ﬁ‘:_:f" . TZEE_I%J_;I;\I:Eb;g)%:tglj:l:*@ﬂﬂjﬂﬂ't%ﬁﬁﬁ%?ﬁﬁ&?&rmﬁﬁ

water harbor construction since the 11" Five—Year Plan implementation and played a key role in the

international market competition of harbor construction. The research project has won the First Prize Com p | ete TeCh no | Ogy to | m prove the D ura b| | |ty Of H a rbO ra nd
of National Scientific and Technological Progress Award and Special Award issued by China Water . . . . .
Marine Engineering Concrete Structures and Its Application

Transportation Construction Association.

MBS TBLRRTEMMAMIRIT. ST RESHIFEE TIREFEE=XRA

M3 sz 5 5 =
MERRNBTNEBHIOLMRERLETLE HR, FREES. 5%, Q. 5T, BRIRUEAT — S TREL SR A NS
g el TR o e o HA, MEFRERES DRBLENHALERRFURRTEREEARTR, 30T

DWT crude oil terminal engineering of Dalian Harbor, etc.

WHERARRE. HERREAKESNESBELZRIBIENA, AFRERNATSEE
BAGIENER, EIETHEELRELTENMAMEHEEFEI0FNEAEEHE

i ) i $, FHEXSFEMSETNEER ISR, RORAEERNEFSHLNE, WRESRAD SR
PR | HERREESSETAR. HEB=HERMADL. BDE. BRMENARESERIE ___,f,"# .
b ATRZRIEHRIA, FHIRBERRHE %%,

The project established three major technique systems in durability design of marine concrete structure,

comprehensive protection of newly—built projects and maintenance of finished projects. A set of

durability technology, which integrates theory, method, design, construction, material and testing, was . ﬂj |
formed for marine concrete structure. The achievement, which has led the technology development of :
the industry, has great contributions to establish and improve the national and industrial technical
standards in durability of marine concrete structures. The research results have been widely used in a
number of harbor wharf construction projects of China and several cross—sea bridge projects more
recently, which has thoroughly changed the technical backwardness of China's marine concrete
structure whose durability life is generally less than 30 years and laid the foundation of realizing the
centennial construction standard for major marine infrastructure. This project has embodied significant
economic and social benefits. The project results have been applied in major projects at home and
abroad, such as Qingdao Bay Bridge, Yantian Container Terminals Phrase lll, the Zhanjiang Port, the
Gwadar Port in Pakistan and etc. Furthermore, it won Second Prize of the National Scientific and

Technological Progress Award.
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SBRHIERRTEN120FFERFmREXERA
Key Technology to Ensure 120-year Service Life of Concrete
Structure for Cross-sea Clusters

IEEY 7 EFRYMENMAERIHER, RETHE120FREEWBR LI SE9ER, &
T RENMINLEMEERITGE, FRTEARNBRELMA M KNREINERKESRHE S REIRG%
&, BYTREMAMRIT. BISHPHTAERERARER, BRTBHRRAFRETEE1205F1%1T
FRFRINETAZNXRER, MEARKREZEATEREAGESSEHFLENMAMRITESEIREN
BEEETREEENNMA SR, YREESIRBREIEMMAMRAREEGEENESIMIER.
ZERAIMBRE RERHUHSRSEEN REIAERDSBZRAR—FL,

This project established the durability design model based on failure probability and proposed the indexes of concrete
materials and structures meeting 120 years' service life. The project also established systematic design method for
additional anti-corrosion measures and developed embedded concrete durability monitoring system as well as rapid
identification equipment for leaking disasters in immersed tube tunnels. The project has built a durability technical
support system including design, construction and maintenance and solved the key problem of how to achieve 120
years' design working life for the concrete structures in Hong Kong—Zhuhai—-Macao Bridge. The research results of the
project have been directly applied to the durability design and construction of cross—sea clusters in Hong
Kong-Zhuhai-Macao Bridge as well as the durability maintenance during the whole operation life cycle, which has
played an important leading and demonstration role in the development of durability technologies of crossing—sea
concrete structures in China.The research project has won the Extra Prize of Guangdong Scientific and Technological
Progress Award and the First Prize of Scientific and Technological Progress Award of The Civil Engineering and

Architectural Society of Guangdong.

B MR BRI LIM 20FERERRA T XEIORASIZER

The project achievement provides key technology support for
HONG KONG-ZHUHAI-MACAO Bridge to achieve 120-year service time

WESEERSER B LRR I EEMA R FIRITAEHRR
Study on Durability and Reliable Design Method of Marine Concrete
Structures under Load and Environment Coupling Effects

i E RN FEIIE405. 406SHAMIETE

Application of project achievement in renovation engineering of No. 405 and 406 Berths of Zhanjiang Port.

MR TR ‘RESEHBAERATELRRLEMMA LRI RRITSIEHRAR” RFAR
B, MAEERENDEHRSSRBEERNENHAMNEREFRERIENWAERAR, 877
FEREIRERNEH-HMRZSEEBSERTINGRE T EEHOMASHTER, HRERENR
A (KETREMMAMRITNE) SHEXORENNE, TEEESNSEIRELENHA R
N TERAARS NG R LEMTH AT REGITENSGRNIE, SKNTRERRELEOWAE
N “EZ2BFARIT B “TREEEERI WRAREK. BEl, ZAREMNMEFIEIB405.
4065 HABIET R

The durability model of service life prediction for reinforced concrete structures under load and environment
coupling effects, that according with the characteristics of engineering in China, was established in the scientific
research project of Study on Durability and Reliable Design Method of Marine Concrete Structures under Load and
Environment Coupling Effects which was taken by CCCC 4t Harbor Institute, by making use of the self-designed
dynamic load and chloride coupling durability test equipment to carry out concrete durability testing. The research
results have been included in "Standard for Structure Durability Design of Port and Waterway Engineering" and
relevant specifications, which can directly guide the engineering technician engaged in marine concrete structure
durability design to carry out durability life calculation and prediction work for reinforced concrete structures. The
technical breakthrough of concrete structural durability from “design according to experience” to "quantitative
reliability in design" has been realized. Currently, the results have been successfully applied to Zhanjiang Port
renovation project of No. 405 and 406 Berths.
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BN IE T S e EAN R R AN

Study on the Key Technologies of Improving
Super Ssoft Dredger Fill Complex Foundation

I H RS TBRSEVIET SR ELERXBRAR, BT HRMETHEKAREHREDH
HWENEZEITEFEZNETRESHEME T LARERRKITERL; BXELDREESERARRAT
LRH, BRTENAKREBRSEHENE P AET KT SHAETERERANTAER ., ARERE
EHRBESEBXBEERMEET O, XEBMEBEIUXBX., BHREANKROFATLBMERSEE
FiREZMRELNBTRESNA, EFNTSREEE. RERENEN 1IN, ARZOBHIE6HE . %R
MEREFEMEEZSRHLE—FE,

This research systematically studied the key technologies of improving super soft dredger fill complex foundation. The
consolidation degree calculation method has been set up for layered sand drained foundation under the condition of
semi—permeable boundary.Also the formula for soil strength increasing is obtained for vacuum combined with surcharge
preloading. The sand bag well was first adopted for vacuum preloading to solve the technical difficulty of loss of vacuity
resulting from big deformation of plastic drain plate during the super soft foundation reinforcement process . The research
achievement has been applied to many soft ground treatment projects, including Phase | of Shenhua Coal Storage and
Transport Center in Zhuhai Gaolan Harbor, Nangang Industrial Zone in Tianjin Port, Artificial Island at Zhuhai-Macao Port
of Hong Kong—Zhuhai—-Macao Bridge, Lianyungang Seaside New Town, etc. Remarkable economic and social benefits
have been achieved. The research project has won one national authorized patent and published 6 papers at core journals.

Meanwhile, it won First Prize of Scientific and Technological Progress Award of China Institute of Navigation.

B RRMATFHREESIEBXBEEREEhO—HEIRE
Application of project achievement in Phase | of Shenhua Coal Storage and
Transport Center in Zhuhai Gaolan Harbor and, etc.

SRBKREREEERETHESEERARERA
The key technology of structural performance evaluation, repair
and upgrading for long term safe service of piled berth structure

SR T REMNEZEA N LR HEES LS T2
Application of project achievement in Zehua petrochemical storage terminal
of Huizhou port and Yangjiang Zha Po oil terminal, etc.

TEEOEE Sk ERHRESS, FRELZIFEAE. BLIHRIGEESHRIEARARE,
RREFREREENSHELLeTMEE, ERNERSEELENNTSEHTENERTMW; AR
RS ETREM-MRAESD . SRASHENE. RIREZBARA . KBEEETSEL. BE MNERRBES
ERIFA, TETHMEBLR. k. HHEARFEEERA, TWTHEHNRE. BRES, TEERTESHE
TE5HIPEEHRA. ARRERGENRPEFN 2N, TAFEEMNSM, 2HEBFIESZINITEN, AR
RRER EARERREHKT, HAERSHELENNNETSEERRERGERMSAKFE. 2018FRKHPIZ
SEHARSERAHER_ER, TRETARERNEZSNERAR—EX, dEBOMSRERATEL,

Based on the structural defect characteristics of piled berth structure in service, the project carried out research on wharf
safety assessment method, wharf component defect repair and performance improvement technology. The safety
evaluation method of piled berth structure based on time—varying reliability formed by the project can more accurately
evaluate the safety of piled berth structure in service. A series of repair technologies have been developed, such as CFRP
reinforcement technology for air bag top pressing, anchor plate combined shear key reinforcement technology,
reinforcement of the overall lifting of the formwork system, dry construction technology with Watertight cage, repair defects
under mud surface with steel sleeve. It has improved the typical damage repair technology of piled berth structure beam,
plate and pile, and achieved rapid and effective repair of components, which can significantly reduce repair construction
and maintenance operation costs. Two invention patents and five utility model patents were granted. Evaluated by China
ocean engineering consulting association, the research results have reached the international advanced level on the
whole, among which the research on time—varying reliability of piled berth structure in service has the international leading
level. The project won the second prize of science and technology progress award of China Communications Construction
Company, the first prize of science and technology award of the Civil Engineering and Architectural Society of Guangdong,

and the second prize of science and technology award of China Ports and Harbors Association.
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B EEFMIBEFRM FAREME MG iz SRBXERAHAR IR B T B BTl E NN E S AR CUHT
Study on Safety Construction Key Technologies for transporting and Installing Innovation of Vacuum Preloading Reinforcement
Large Prefabricated Components under Complicated Marine Environment Technology for Newly Filled Super Soft Soil Foundation

MEEXREETINAWEREBENFRERITNIER, BRETERTINEWERBHEREET BERRANEHER
X, BETMEGESE; BXIEH T ZZSEEETTUENEZHHKRIPTREEN, ST ESTUEINEZE RSB A
MENEZERRERYOEE. B, BT ERTNEWERBHENABRDETFRETZRA, FRTHEEH
XORETERA, BRTIZEMERTTEIRMMERMER . ZRAREREGTEMBFSREHE —FK,

This research first presented the stable evaluation index and settlement calculation formula for the self-weight deposition of the newly
hydraulic reclamation mud. The settlement estimation method has been improved. The anti—clogging guidelines were first presented and
attenuation coefficient of vacuum degree was advised for plastic drainage plate in vacuum preloading reinforcement of such foundation.
Meanwhile, for the first time, the large area sand bedding cushion technology applied to newly hydraulic reclamation mud has been
developed. The new type of graded vacuum preloading technology was developed consisting of vertical drainage system, so as to solve
the difficulty of one—time treatment of vacuum preloading for this kind of foundation . The research project has won the Second Prize of

Scientific and Technological Progress Award of China Institute of Navigation.

MEARENBTRIIBVEHBX=HETE

Application of project achievement in phase Il project of Humen Port Shatian District

MBS E EEFMBRHTHREMEGMLHIE, 0. FRNLEEIRE, REBICHT. HEENFIMIERERIR
WERE, FRT REMGAHE EIFEENSH. FERHEENRESTRZEITMN . BLERARRERNREEIIRE
MEFRFRERENDTHENHAR . ARARBEAEREEHNHEERIHESREE. 2R THRKTEEANZS
B, Hig g TRANGEISENRERR, AZRTREEINRS. RE, N7, SRENERIEHETHIIRAIE,
ZRAMBRE REIAERF LB FRAR—FL,

The project is aimed at the transportation, mooring, depositing, installaiton and so on of large prefabricated components under complex

environmental conditions at sea. The project is studied with the theoretical analysis, numerical simulation, physical model tests and other

methods, and the research content includes the following four parts, the floating resistance analysis of large—scale prefabricated
components at sea, the stability analysis and safety evaluation of semi—submersible barge shipping, the selection of marine mooring

=

system, and the research and development of safety construction decision support systems. The research results will make the
decision—making of the transportation mode of large—scale prefabricated components , the weather selection and safe construction more
scientific and reasonable. The offshore construction technology will be comprehensively summarized and improved, and it can provide
strong technical support for safe, fast, smooth and high quality construction of such projects. The research results of this project won the
first prize of Scientific and Technological Award of The Civil Engineering and Architectural Society of Guangdong.

A

BREILEBX=M%TE

Application of project achievement in Phase 3 of the Guangzhou Harbor Nansha Zone and, etc.

I E AR AT TN
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BESLEALBRENHIFEAHRR IKTREKE#HEHE (DCM ) BELNIERLEN T RARHR R A
Study on Protecting Technologies of the Deep Research and Application of Complete DCM
Foundation Pit of the Offshore Sea Artificial Island Technology applied for Improving underwater soft ground

MEKIEEBHREAREALS, FEHNEFELATIRRENIPETERES . IPERREMEITE.
RETERD TR IIKEA . T XERATEERAFTHR. BEREXAERNEGALDRERER
SERHITEFHAR, BEREETERMUBINNEIENRBL. KR BREBGIITERE, R THPEE.
KMEAE=FZBEEEANEEFHITE . REEITEMEROMHIE. MERRTNETBHRBERFAL
BRER, HUERUATRSTEZETIE NA, EAEENEFNRTIHSME . ZHEFRRFEMSES
RIZRAHS SR,

This research, based on the HZM Bridge East Artificial Island, is conducted through aspects of the method for determining
support load of deep foundation pit, seepage analysis and water stopping technology of deep foundation pit and construction
key technology and monitoring technology relating to offshore sea artificial island. Through systemic study on deep—inserted
large diameter steel cylinder artificial island deep foundation pit enclosure structure, for the first time, the calculation model
considering displacement effect of earth pressure and tidal level, wave and seepage coupling has been set up, and the
methods of structural load calculation,stability calculation and seepage analysis resulting form interaction among supporting
structure, water and soil have been presented. The research achievement has great economic and social benefits. It not only
supported the construction of artificial island of Hong Kong—Zhuhai—Macao, but also could be applied to the similar artificial
island projects. The project won the second prize of Scientific and Technological Progress Award of China Institute of

Navigation.

B R AT BERRAFALSEIRE

Application of project achievement in HongKong—Zhuhai+Macao Bridge Artificial Island and, etc.

- ME/RRNATFEBNGE=BEENR (EE1LE) . MEFLUBELBENEEIRE
Application of project achievements in Hong Kong International Airport Three—Runway
System (Reclamation works), Cross—River Bridge from Shenzhen to Zhongshan, and etc

MBAPROMEHEIERLRE, UPXOMEEEMAERNE—RENNEES. LEENDEBNDCMIET
( "ERER" S ) AR, REBCHWT. HEEL. ERNMIGRRERRGE, WERINEAIERBRKTREX
BIEEEARERARTTRARR, HEKTFDCMESHERIT. MENEBSERESIIRK. BT TZREA. KR
SiETEHRSR. BIREEHSITNER. HRERAFTZOMNESSEERNSITERKREKETIRERENEESER
WTBEANKAZE, EHEFESFSNHE=BERE (HEEIR) . MIZFUBETEENES, ARERELRRETR
FHEE, BSTEEMNENYE. WA BRERERENHILASTRI0IM, ERXRHAFRABFRNILNIRK.

It is a strategic research project funded by CCCC Fourth Harbor. This research is based on the development of “SI HANG GU JI”
DCM (short for deep cement mixing) barge, which is the first DCM barge of high—level automation and good improving capacity with
self-owned intellectual property right in China. By adopting different research methods including theoretical analysis, numerical
simulation, and laboratory & field tests, deep study has been conducted on the complete underwater DCM technology that has
recently been widely used in China, which involves underwater DCM composite foundation design, improvement mechanics and
laboratory mixing tests, construction technology, barge selection, construction management system, construction quality control and
assessment, etc. The research achievements have efficiently contributed to the operation and implementation of many port and
waterway engineering projects participated by CCCC Fourth Harbor, including Hong Kong International Airport Three—Runway
System (Reclamation works), Cross—River Bridge from Shenzhen to Zhongshan, etc. DCM technology has won good reputation and
gained remarkable economic benefit for the company. So far, the research has obtained fruitful achievements, including 10 national
authorized or announced patents and 9 academic papers have been published or accepted.
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07/ SIRITENE
Main Standard Specification

(BXA BB L M A T EE )

Durability Evaluation Specification for Existing Concrete Structures

ZinERBIMARKERNERITE, RESGB/T51355-2019, ZinERE ZRAMURGBEERIMEX

OEMTELRLWERM EHIEN, RANBTRE—KIIE. SEEMKE. AR, REREME. BRLIEH—S
BHR BB L AR AT ES . ZIVENBERELIEMNMAMITEEGESEN, NG RE &I A %
PEERETKE, EREFE—MEENEHRERELTEEMAETENINE, B NEHNERNEEZNYIA S
HETENZA,.
This specification is the national specification edited by CCCC 4™ Harbor Institute ( GB/T51355-2019) .This specification is
formulated based on extensive research and referring to the relevant standards and engineering practice at home and abroad. The
technical content covers assessment of durability for concrete structures under general environment, chlorine salt erosion
environment, freezing and thawing environment, sulphate attacking, alkali—aggregate reaction and so on. This specification has a
guiding significance for the durability assessment and provided a basis for the maintenance and repairing for existing concrete
structures. It is the first specification specifically aimed at the durability assessment of existing concrete structures in China. It also
has filled the gap of existing national specifications in the durability assessment of constructions.

RYBEHEBX—H. ZH . —HIR=HY 2 TRERGN. SHeERE R R R EHE

Pile foundation testing, preparation of high performance concrete and construction materials testing for the first
phase, the second phase, the third phase and the third phase expansion engineering of Shenzhen Yantian Port

(7kiz Tt EEMH MR ARNE )
Technical Specification for Testing and Inspection of Port and
Waterway Engineering Foundation

)

B BX—HA. ZH. ZHITRERERN ., RELERT SN, MNERIEEERN R R
Pile foundation testing, construction monitoring of soft ground improvement, ground foundation detection before & after
reinforcement and construction materials testing for the first phase, the second phase and the third phase engineering of
Guangzhou Port Nansha District Project

ZAERHEUMAREERNOTWHE, mESITS237-2017, ZACEERELERE/KE L EEM KN Z 5/
THRALWEM E, S2ERANBEARMZAEREL, FEEREKEZIEZREAENIGERFHTK. SCEERIEE
WmiRie . RAKIE . EEQN. WBEN., wELEHEEHEIGNERNS . ZATBRISIE I RIEKE T EEMA
WNH—EZHEN, WREKEIEREST2RETEENER.

This specification is the Industry specification edited by CCCC 4" Harbor Institute (JTS 237-2017 ) . Based the practical experiences of
the construction on port and waterway engineering foundation for many years and the investigation and broadly consultation, the
specification was established, according to the development of port and waterway engineering in our country. The specification includes
laboratory experiments, in—situ tests, pile tests, on—site monitoring, typical test of ground treatment, etc.. The formulation of this
specification can ensure the further standardization of the relevant tests of port and waterway engineering foundation and is important to

guarantee the safety and quality of port and waterway engineering.
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(BOKITERPEMIERAIE) (1E1T)
Revision of Technical Specification for Repairand
Strengthening of Harbor and Marine Structures

ZAERNMARRERNRZBEETUAE (£ ) , TEAEBRLEEOENSINE. WED
MESEH . EiSEIREDESMENEEMAMESESHARNE . ZAMBERIES XK TZRYAIE
B2, BREKEERSD, BReEGEARASSHERRRER. EEITEN FREIEE
REOKERRE, BFTFTH—LRABOKTERMEINERAKE.

The specification is the transportation industry specification edited by the CCCC 4" Harbor Institute (in preparation), it
mainly includes concrete structure repair and reinforcement, steel structure reinforcement and repair, foundation and
inverted filter structure repair and reinforcement, structural durability repair and other technical contents. The
specification plays an active role in ensuring the safety of harbor and marine structures, effectively extending their
service life, reducing the whole life service cost and so on. The revised regulations are conducive to the development
of port & waterway engineering construction and the improvement of the repair and reinforcement technology of
harbor and marine structures.

B RRENATRIIKFEhEEETE

Application of achievement in Taiziwan Cruise Home Port in Shenzhen, etc.

(KizTreEsMaps R iR TALE )

Anticorrosive Construction Specification of
Water Transport Engineering Structures

ZAERUMARRERITIAE (HH) , WBHWKELENES, FSEERIMEXRE, £
*ﬂ%)\ BEOWHIZEREL. REBUTERR. ZACLETIEFRKETIEMBRETIZEN, iR
ZEHIMTINFE R AN R IR, L. MR SHRKFHTEXNE, 5 (KEIRREMEMA R
Jt:&)) (|f7) BREER, MRREKELREMMAMNRFIRERR, MRSHE Kz TREEMIREN
ERRENERERIERRIER.

The specification is the industry specification edited by the CCCC 4™ Harbor Institute (in preparation). This specification
has summarized the experience of anticorrosive construction in recent years. According to the characteristics of port
and water transport engineering and the relevant standards at home and abroad, the specification is completed after
repeated revision and perfection based on in—depth investigation and extensive consultation. It has made relevant
provisions on the materials, construction, inspection and acceptance of additional anti—corrosion measures for
concrete and steel structures. This specification supports the use of Standard for Structure Durability Design of Port
and Waterway Engineering". They have constituted the durability standard system of water transport engineering

structures in our country, which will play an active role in improving the service quality and life of water transport

engineering infrastructure in China.

=

EEENARIEL TES RS R sl R hEiRERT
Preparation of high performance concrete and design of corrosion
prevention coating for Gwadar Terminal Engineering in Pakistan
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(K IREEMARG IR ANE )
Technical Specification for Testing Foundation
Pilesin Portand Water Transport Engineering

BRCHRAIERXK T TR

Pile foundation testing of corridor water engineering of Nacala Port, Mozambique

ZHCERUMARBREROTWACE (E5R) , WEEEEFMARE. REEED . KFEERHED. 2ENERDR
S EEEEHERNEAR . ZAEHHIEN FAEMESKE TRERRIT. IMARIGUTIE, RAKREKEIRE
EREEHMENKETINRRIFEAREFERNNLE N .

The specification is the industry specification edited by the CCCC 4" Harbor Institute (in preparation). The specification includes testing
technologies for axial compressive strength, anti—pulling capacity, horizontal bearing capacity, pile side friction, pile body integrity, etc.
The formulation of this specification is of great practical significance to standardize and guide the design, construction and testing of
port and water transport engineering,to improve the quality control of foundation piles in water transport engineering and promote the

healthy and sustainable development of the water transport industry.

(7KizIiEh T iR ARRSE )
Technical Specification for Construction Monitoring
and Control on Portand Waterway Engineering

ZATERUMARREROTUWHE (FR) , FBELEREIRSOFKEIREELKELERARMNE L, SR
NBERRMSZAEKREL, FESREKEZIERREAENIGERRHMNE. SCTEAEMELE. BENTRE. &
FKIfE, HEIR. BT, MERARBERY. BaERY. RLSVRE. BKEMFE. I KIEFRMNE
ERE. ReMEES. BURHEZEERSIT. KIRRESERAAS . ZAENHET AR EERRE TEZRTR
LREFHNRE, ATERRIUTTIRML. TEBELIEENIRETRFRIE,

The specification is the transportation industry specification edited by the CCCC 4™ Harbor Institute (in preparation), basing on the our
country’ s practical experiences of the construction on port and waterway engineering for nearly 50 years and the investigation and
consultation, , according to the practical situation of our country’ s development of port and waterway engineering. The specification
includes technical contents for ground treatment, foundation pit treatment, bank slope engineering, pile foundation engineering, wharf
engineering, navigation—power junction and navigation structure, regulating structure, dredging & reclamation, revetment &
breakwater, monitoring and control of shipyard hydraulic structures, safety warning control, monitoring data collection and analysis,
monitoring report, etc. The formulation of the specification will effectively reduce or even avoid safety quality accidents during

engineering construction, optimize the engineering design and provide reliable guarantee for informationization realization.

I E sl RN BT T # W B i p TiE S

Application of achievement in Shenzhen marine emerging industry base land formation engineering, etc.
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RAREESZHF 01/
B, Technical Consultation
. and Support

R
it
[

o HXTRRITEEE (En. . HELE) ® Geotechnical engineering design & consultation (including
o HMEERRM TGN S IS excavation, slope and ground treatment)
W R)—J o,

® Monitoring and testing of ground and foundation engineering

PY - ZSiF|4E o
EnRiETEEEETREEN ® Monitoring of foundation pit and underground engineering

o EiR. =, BKREERIT. &8, WS ® Design, consultation, monitoring and testing of embankment,
o IRELIRMEIS revetment, breakwater, etc

o KR AMNESIRBAS. EEARS ® Subgrade pavement testing

® Special soil treatment and technical services of environmental
ecology and environmental protection

o HirSEMHKIGNSIZITEE ® Detection and design consultation of foundation pile and foundation
o KETRREHHBN. FE5%5mE (18, s ® Detection, evaluation and identification consulting of port and waterway
0 WR) N — (=) = N N

engineering structure (such as terminal, dock, ship lock, revetment)

fEE. PEE)

@ Detection, comprehensive evaluation and assessment of highway

o AERIERFRIEMEN. ZEFMRiTEdG engineering and bridge engineering
o AT SisEG &g EE (228, Bk, HKE) ® Construction monitoring and temporary structural design consultation

(such as bracket, template, hanging basket)

o BIF TRIETRMR. EaiitESMEESTE

N N = pEAT3 LA . . . . . p .
MRS E R RO E, EREDES R, KE TEMRSHRRERE. ARTEFRRETRES LIPS S ) attitude monitoring of marine engineering construction (such as

Rt AR TRERRUNNARSSHE VAR, SBITagRBMRRME. KEESEt. Z20TRS o BIRLSEVHEHEALN caisson, immersed pipe, semi-submersible, crane ship)
SUTHBERIEE . BERGH. BTEN . ERRNSHERRRSNEERRRASE, U5SEIRtemnE. 4R, & o EREMMERR. WIS D S e L g e T ECTILE o g BT
Jb. feth. FE. b, BRSERBEURAET. BT, F&. KE. GE. . EREEIRE. o IETIRENRBRIEHT

MEAREEEREL NS, FERNSERNENIESATRRETRARTSE, RET ITRBTHEE. N
%. EEONAED, MRHRRERENER LS WEAKTELR R ERARS SE T BERECOWIAT., =
EAECOMAT. BMAMTRAIMHRFED . HESRSHETER. BEARER. LEBSHAAET. FEECISE
S ER ARG ETATATIRE, SEMREEAERY, LRRENETRROMEHSIMEE T E0EMR .

@ Stability check, calculation of motion response, and environment &

® Testing, detection and observation of interior structures
® Simulation test and calculation analysis of construction process

On the basis of technology research, CCCC 4™ Harbor Institute has a number of professional qualifications, such as survey Grade A

ualification, port and waterway engineering materials and structure Grade A qualification, special test qualification for highwa N _ . . .
B B A s : & : S o THAW=ZISRIZEEE ® Construction and operation management of site laboratory.

engineering and bridge and tunnel engineering, construction engineering quality inspection organization qualification, and other S Dby T o E IR o LT e SR

professional qualifications. It provides technical services and comprehensive solutions covering a range of planning consulting, survey & o |BEEFNMIM A MG Al A FriE R RSSO E 3G e MMiings
design, construction monitoring, quality testing and others in fields of construction materials, environmental & ecological geotechnical o SILALSEIL PSR A ® Technical consultation and quality control of high performance

engineering, structural engineering, etc. Our footprints spread across domestic areas including South China, East China, North China, concrete and special concrete

Central China, Southwest China, Northeast China, Hong Kong, Macao, etc. and overseas countries in Southeast Asia, South Asia, Middle o BTG R °

East, East Africa, West Africa, North Africa, and Southern Europe, etc. X . . °
o WA R LT EMMAITM. WURES

Crack control consultation and monitoring of concrete structures
Durability technical assessment, monitoring and restoration for steel
CCCC 4" Harbor Institute supports Chinese and overseas major projects with quality control, safety management and design optimization structures and concrete structures
to guarantee the safety, quality and economic benefits for construction. The professional skills and high—quality technical services we o NEMIIERTEMEE GRE. BRI ) R ® Technical consultation for corrosion protection (coating, cathode
provided for overseas projects, which have made remarkable contribution for Chinese standard internationalization and for Chinese protection, etc.) of steel structures and reinforced concrete structures
general construction contracting enterprises to enter the world’ s market, are highly appraised by famous overseas design & consulting

companies, such as Danmark COWI, USA AECOM, Australian Worley Parsons, Holland Royal Haskoning DHV, UK Halcrow Group, USA

Louis Berger Group, French Egis International, etc.
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02 / ENEERAREBSIFISS
Domestic Key Technical Consultation
and Support Service

FEERIBAM R EE T E5 A A M

Durability monitoring of the main concrete structure in Hong Kong—Zhuhai—Macao Bridge

PUARERR BT X B ERRAI A M SR B, IREMA MRS, FUBSEHAOMA GRS, EUMAMENRS, SHENE
EREHBEMRE, BNIRLEALTR, BNETENSERICEEAME, AIsCIRETHAIEIEEH N REHRINTIIREN .

In order to meet the prominent durability problem in Hong Kong—Zhuhai-Macao Bridge, durability monitoring points are set in the concrete
structure. Advanced durability sensors are embedded in each monitoring point to establish a set of durability monitoring system. The
monitored data can be collected by means of periodic automatic acquisition without manual intervention. Meanwhile, based on the high
speed 4G wireless network, remote control of acquisition behavior and remote acquisition of data can be realized.

BEREATEIORALSRERA2175F5K, HfE
NORSENERLAIC0TFITK, BEREATRIOFEHBAS
EFRGOIRFARSFE. BE. HRMNEESHENGSER
B, WEfARBREREECIATEESERH (HRRA
715000 ) . FEEVE. BFEK. . B, EERHH
TEEAARHET o

Hong Kong—Zhuhai-Macao Bridge Macao port artificial island is about
2.17 million square meters. The total construction area of Macao Port is
about 600,000 square meters. Hong Kong—Zhuhai—-Macao Bridge Macao
Port Management Zone Municipal and Peripheral Contracting Project
covers housing, tunnels, bridges, roadbed and other aspects, which is a
very comprehensive project. The Institute undertook the pile foundation
testing of Hong Kong—Zhuhai-Macao Bridge Port artificial island, which
includes static loading test (maximum test 1500 tons), interface core
sampling drilling, ultrasonic testing of pile foundation, low-strain pile integrity
testing, pile high—strain dynamic testing, non—damage inspection of weld
and pile foundation material testing.

BERRATRNR] O FEEA

Pile foundation testing of Hong Kong-Zhuhai-
Macao Bridge at Macao Port

FRYIZEF LB TEBEEATIE (S09%R ) DCMF] ( S03#R ) BRI

Testing of DCM ( Bid S09) and ground treatment of ( Bid S03)
for Main Project of Cross—River Bridge from Shenzhen to Zhongshan

RIEFLETEE (LIFEHR “RPBE” ) TR0 XE, BEERIIEFERMPULE. T, ORARkE
BT ASRIRRNEREREKRHENE (DCM) RRATSK FEERNTIE, HRIETERSRARASIE,
The Cross—River Bridge from Shenzhen to Zhongshan (hereafter short as Shenzhen-Zhongshan Bridge) is located in the core area of
the middle reaches of Pearl River, directly connecting to Shenzhen Special Economic Zone, Zhongshan, and Jiangmen. CCCC 4"

Harbor Institute undertook the inspection of deep cement mixing pile (DCM) foundation of immersed tube tunnel of Xidao Slope , and
inspection of underwater foundation of the Dong artificial island, providing technical support to ensure the quality of the project.

PRSP R B IR ARE I E T i E, AIES
FHIRERXAORI . ieNLAREREEHETI(E, 18
HBEAHEFTIE100 M AREE L, MIRTERE
252N TIERTCRME, MIHEFEA “MAE” BREK
R NETNEOME, T T REELRGSRaIERESR L
ROBRBIFNAE =%

CCCC 4" Harbor Institute established the immersed tube precast
laboratory of Hong Kong—Zhuhai-Macao Bridge, which is to
undertake scientific research, testing and production quality control
related to immersed tubes precast. The Laboratory produced nearly
1 million m?* of high—quality concrete for Hong Kong—Zhuhai-Macao
Bridge, and ensured that there are no cracks in 252 immersed tunnel

o - 4

S Neal n =Ny AT
small-scale prefabricated fair—faced concrete with the effect of ,ﬁiﬂi,xjﬂﬁu'%ﬁﬁllengfﬁ%l]}_ Etg‘tg

"HeTian Jade" and completed R&D and production of the final joint ~ IMmMersed tube precast yard laboratory of island and tunnel
engineering of HongKong—Zhuhai—Macao Bridge

sections. Simultaneously, the Laboratory developed and produced

steel shell high—flow concrete.
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MRS BE AR T Bt TSN, SFEREKFMB. STEMD. K. 4BF. AEnRIEES, XNE)
P EREENTAIESHE (1) AYitiTeE. RENaSED, SEENETIEERTIEZSEHREER
BRRWEE, REENTIENZEMIRFIET.

CCCC 4" Harbor Institute undertook the monitoring of foundation pit construction process, including deep horizontal displace—
ment, supporting axial force, water level, displacement and so on.In the foundation pit construction process, the support structure
of the foundation pit, the soil around the foundation pit and the adjacent buildings (structures) were comprehensively and
systematically monitored, to master the engineering safety and the influence of the surrounding environment in the foundation pit
construction process, to ensure the safety and smooth construction of the foundation pit.

Nz ERS B ERRS SEBA. BRE G

Monitoring of Zone A and Zone B Project of Window of GuangZhou Business Harbor CCCC Southern Headquarter

PRI T T M e b E PR R TR Sk TR At RS M2 |
FEIRESHEA. i EENEEIRARS . IWHENWARZTE
RETIRRAIRARIRSS, RIE T2 TR0 TREHR IR 5T
B, SENVES., TR MNSEIAT.

CCCC 4" Harbor Institute provides special technical services for
Guangzhou Nansha International Cruise Terminal, such as dynamic
pile testing of high strain, acoustic transmission testing, core drilling
testing and so on. Field inspectors provide professional technical
services for the project, which ensures the smooth completion of the
project's piling construction on time and in high quality, and they are
highly appreciated by the construction team and the owner.

PR SRR RGE T B S EIRINANR R . SRR
St EERESTUERES UGN, FIBAERMAL. 2S5
(ERMEIHE, Sl F RIS ARG 7RISR,

CCCC 4" Harbor Institute undertook the inspection of many
performance parameters of Yantian Port, including reinforced
concrete, structural deformation, steel structure and foundation,
and evaluated the durability, safety and usability of wharf structure,
providing technical support for the subsequent upgrading of wharf
by the owner.

BRI BRI TR RS TTEA R ARV E, REE
IFHERRINFBESHFR, MREFZTFER T REEAN
TreMmR. (&, PR, IUESHTIR. DIRIR, FHRHERE
FOEENY, NIEFSSEFHEHE . SHPRITH SRR TS =R MR
&, FATmhEREK. KR, EERE s aRIR SN
RHRAUES, BTSRRI, RibETZs,

Dao'an advanced geological prediction is undertaken on the analysis of
existing geological data, using the combination of seismic wave method
and geological radar method to analyse and detect the engineering
properties, location, occurrence and scale of the unfavorable geological
body in front of the tunnel excavation face, to propose measures and
recommendations to provide a basis for the correct selection of
excavation sections, support design parameters and optimization of
construction plans, and to prevent possible accidents such as tunnel

water inrush, sudden mud and surrounding rock instability. The projects
provide information in time to facilitate the construction unit to make
plans in advance and ensure construction safety.

Scientific Research Strength ESX Tyl

TN EE P EPREBE A LA E AR
Pile foundation test of Guangzhou Nansha
International Cruise Terminal

R BRSNS S
Structure inspection and evaluation of
Shenzhen Yantian port

BEMNELSELEERIRTRS KiEE NI E
The projects of the advanced geological

prediction and monitoring measurement
in Guizhou Dao'an Expressway
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KEH X ERBYIZEIRNIERE
HItERSRIMA kT El
Construction monitoring for Gongbei—Henggin Section of

Zhuhai Intercity Rail Transit Engineering from Zhuhai city
area to Zhuhai Airport

AR 7 RS R, . BiFEERENE

TR SENZ AT . EVIENINE. BOERTUM . BEBEl
EMERS. B, RIBENSIERITREESEZNER, MEH
TREPEL . N EMEREEMOSENTIE, FRESEN
IR RIS EEINER, RIEENEIRS.
CCCC 4" Harbor Institute undertook monitoring of deformation of
foundation pit top beam, deep displacement deformation of the
surrounding structure, change of load-carrying of the support,
surrounding environment of foundation pit, settlement of tunnel arch
roof, convergence of section, etc. At the same time, according to the
monitoring data, many consultations were put forward in time, such
as consultations on monitoring of foundation pit roof unloading,
grouting out of pit and puls axial force of upper and lower steel pipe
support. The emergency measures were analyzed in time according
to the monitoring data to ensure the safety of foundation pit
construction.

5IFRELR (LHER ) IDESBEREIJ005-1ire e iml
J005-1 safety monitoring for Jianghuai Communication section of the diversion project
(Anhui section) from Yangtze River to Huaihe River.

PIAFAR B AIBRZ 2 IENEELUTARE: KAEN, EEAHBEN. KRN, BBRAENEN. AEmE
PAMER DN, SRl NIRRT SN, EEKEEAEN. ETEAREERN. MK hZEN.
CCCC 4" Harbor Institute undertook the safety structure monitoring including water level monitoring, vertical displacement
monitoring, horizontal displacement monitoring, adjacent block displacement monitoring, ship lock pressure and ground reaction
monitoring, gate seepage monitoring, reinforced concrete structural stress monitoring, gate wall water and soil pressure monitoring,
wide seam monitoring during construction and lock hydraulics monitoring.

TSR AREUIRGETE

High slope improvement engineering of Guangzhou Gaoming Highway

AR RSt LA R ERLZ e s . MERFHAR, H

7 ENEIEN T E R IR EITiestER, ST T HURRITIE oA 2
BHZ. NEHER. TROITRRE,
CCCC 4" Harbor Institute carried out research on technologies of high slope
dynamic construction, safety monitoring during operation and early warning system.
It also developed technology of data—monitoring wireless transmission and
equipment remote control module. These put data remote wireless receiving, data
sharing, network management, real—-time analysis and pre—warning into practice.

TN FTEB RS MBI BA B iR

Painting work of the external steel of Canton Tower

TIMESSEACISK, JEMREHER, TN, SWHEmSHE. M
RbEEAT MNFERAER TAESKR, RTINS TIERTF MNENERRENSA
N, BB BN E L5, EiRsos NP REannRET .

The total height of Canton Tower is 618m, and its external steel is complex,
irregular, hyperboloid, etc. Basing on actual situation of Canton Tower, CCCC 4t
Harbor Institute designed and constructed dedicated basket and single electric
chair for Canton Tower. The Institute also developed a complete construction plan
and successfully completed the painting work of the external steel structure of
Canton Tower.
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03 | EfrEERA & IS F:FI S
Overseas Key Technical
Consultation and Support Service

BREBIIABPHCHM A MR
PHC Durability Design of Tanzania Port

BERRIAB1-7SAMSY ZTRRMBRZRIEF, MR
R AR E RS O EIR S SHEAHUBIKIE,
SHERFRIFERES7. 7mmiEE A LUARIC0EERE D
RORARESIE, RIEMNEREMRIFEPHCIHHESRIEESE
AEREEME, WRIETH. BIRERMAS. PORESNE
PSS RRIRRER,

During the construction process of reorganization & expansion
project of No. 1-7 Berth of Tanzania Port, basing on the detailed
analysis & calculation report of the service life of the pile type and
definite normative basis, the Institute drew the conclusion that the
domestic conventional pile type with 57.7 mm thickness of
protective layer can reach up to 60 years of service life. This
successfully promoted the domestic conventional protective layer
PHC pile to be fully approved by German Consulting Company.
Besides, it plays a key role in guaranteeing construction period,
ensuring the durability of pipe pile, saving cost on mould
transformation, etc.

WRJECEBRZSEHETREMEGT. EITRIZRMEXIZT

Ground detection, construction monitoring and precipitation design for dredging and filling engineering of JEC Port in Saudi
AR S JECEBRA SEIE TN B FRE TEXESEIRIT. B, TIERSEETERBKET. KRR
REMI. BEnteiEll, MERERIEENE ., AIENTIRREME YR T B IRE,

CCCC 4" Harbor Institute carried out the design and consultation of relevant foundation and foundation pit, including the design of foundation
pit precipitation, optimization design for slope stability of inlet canal, monitoring of foundation pit, engineering investigation and ground

detection. We provide high quality technical services to our clients to guarantee the quality and economic benefits.

SN RAENSF AR T SIS RN TE S EEEEkInE
Construction monitoring of Mazeras Super MESIBEFZGSENEARRS

Major Bridge in the Mombasa—Nairobi

Consultation and detection of ground treatment of ne
Standard Railway ultati [ grou W

container wharf of Tibar harbor, East Timor

AR R R AR TSR TR, FARGRIEISEE REXFESBERT EELSRHIESRAEOmME, Y
SXREEHSHoTHER, IR IZeMRERMRASIE. AR EEF R 7 et EREE. WELEE ISR,
CCCC 4" Harbor Institute was responsible for the bridge construction HETRERN . SNETRRENEN R EESEEE . HEE
monitoring and carried out analysis and research of the whole process FHRAZEITE,
of bridge construction and key control parameters to provide technical Tibar Port Project is the largest port project in Timor—Leste since the
support for the bridge construction safety and quality. founding of Timor-Leste. CCCC 4t Harbor Institute mainly carried

out geotechnical and geological related technical consulting work,
such as geotechnical additional investigation and consultation,
ground treatment consultation and inspection, preloading
monitoring, authorization and management of Guangzhou Harbor
Laboratory.
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X UAR SR RS 1 -3 5T H A LR EAG T
Pile foundation testing for no. 1-3 Berth of Lamu
Port, CCCC Fourth Harbor

RIS -3S BT B RIARILEIRISIAE, 1ZINE HERILKAT
SR . HRRETEEREEEMEENEARIRSTIEE, R
WIRGHKSE, AR LIRAHES, RIEERTAINRFIE T .

No. 1-3 Berth of Lamu Port, located in Manda Bay, Northeast of Kenya, is fully
funded by Kenya government. CCCC 4™ Harbor Institute mainly undertook
technical service and consultation of pile foundation. These contributes to the
optimization of pile foundation design, provide guidance for pile driving
engineering, and give tremendous assistance to guarantee the smooth
progress of pile driving construction.

RERZIEFBEMELEE G, RIFSRNRARS

Ground treatment consulting, design and detection of new pier engineering of Doha Port in Qatar

PUATERFERERS RIB/RZIEHTB DL R APmRIR TR20n B B ME TRRFF RERERIR T FELARBXAGENINSS; Bt
pEENTeRREE; BLEETERNIEE ST, EEAEDIMREITN .. BRI EEED TS,

CCCC 4" Harbor Institute carried out design, consultation, and the relevant detection services of the ground treatment of inner
breakwater engineering project and the new pier engineering of Doha Port in Qatar, including safety risk monitoring during excavation
of harbor basin, evaluation of rotation & settlement during pier wall construction, exploration & evaluation of bearing capacity of
foundation trench, analysis on the suitability of excavation material backfill in harbor basin, etc.

R ELFIEGLEE O 32 TR B 15 Sk AR e T 251 R 4g =
Crack control of concrete structure of pier parapet in
Cotedivoire—Abidjan Port expansion project

SXRMRBEMILLLEE O 2B Sk AR 2AE e, PUinaARETIA

ERONEERENERE, RETHIEEIINEMNE . REURRRITERES
FNEERIERUEN, MUTRIKERERBRLIRANTES, RE,
R REKEXNREE, BERRIRHNEEREE,
In response to the crack in the pier parapet of the Cotedivoire—Abidjan Port
expansion project, a series of crack control measures such as adding
anti-crack mesh to the parapet, adopting heat preservation and moisture
preservation and mortar buffer layer and optimizing cooling water pipe layout
and concrete casting process after carefully analyzed the causes of the cracks.
Finally, the number of concrete cracks in the parapet wall was greatly reduced,
and no harmful cracks appeared in the surface concrete.

Imake Tower

(Undersaa)

Reclamatian
JEH}" #47

Jetty #48

FEAFLNGIIN B it B4 E TR RS T &8RS

Geological and geotechnical consulting service of ground treatment engineering of LNGI project in Kuwait

PUAFRRET A T B 2B SEEIIE,. EMEEXARIIS T TGRS, ERAMBREWIE. MRIUERE T

EXNREEEHAR. WEKDEHERSITRS . Bl 7 CPTEELEXRIBFFHHITHA. thilthEL BT T E S50 URAS
B, IREERIRFISSRER T iRkt RS St ELMERIIRF LG .
CCCC 4" Harbor Institute is responsible for the geological and geotechnical consulting services related to dredging and reclamation and
ground treatment, such as offering related quality control scheme for dredging and reclamation and sand reclamation, sand reclamation area
geological analysis, assisting to establish and optimize relationship index between CPT and compacting degree and assisting the
construction technology for ground treatment and detection technology management. The successful completion of the consultation ensured
the quality of the filling sand and the smooth acceptance of the ground treatment.
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FHX AR FE

Technology
4 Achievements Application

PUSFRRBRIA R SRR “RHROIEME" AOEES, RARMES RHSCIRTSRAOR AT, BRI 7S AT iEL
B, SRRESESEE. REFHP. BhEaAEiR. MEIEENESSHMIRENE, ST REFNEF M EMTSNE.

CCCC 4™ Harbor Institute keeps sticking to the concept of “Create Value with Science and Technology” .It actively promotes
the application & transformation of scientific & technological innovation achievements and has fully applied various new
technologies & new materials to various engineering projects such as ground treatment, high slope treatment, ecological
restoration, deep foundation pit support, urban complex construction and anti—corrosion, maintenance and reinforcement.It has
created great economic value and social benefits.

FROE - BEIIGENP R TE
CCCC Huitong Henggin Square Foundation Pit Support and Pile Foundation Engineering

EHSPRA “TESHILE I+ =ER” S8, AMURBAZHEKRIREELK, R TERAIEShILE .
The excavation pit was supported by churning driven cast-in—place pile & three—concrete. The outboard was
sealed up by three—shaft cement mixed pile and churning driven cast-in—place pile was used for pile foundation.

-

o

BIRERFRERLTIRERRIE
Concrete coating engineering for anti—
corrosive of Macau Friendship Bridge

ER&ERERENERANAEE AR
5, REERIA28TM2,
Itis the first in China to use technology of coating for

anti-corrosive for cross—sea bridge concrete units.
The coating area was 280,000m?.

EEMENARE ORI ITE

Construction engineering of
Pakistan Gwadar Port

20025 BEINEUARBO—H TSR
BT T2, WELNBTRESERA41ImM?, 3R
“gIR”
In 2002, the company supported Pakistan Gwadar
Port Phase | Section 1 Project.Area of the soft ground

improvement was 410,000m? and Luban Award was
issued.

BINTH G324 T AFAEMNE T2

Remedial & Strengthening Engineering of
G324 Dongjiang Bridge in Huizhou City

FEWAFRFK FEMINE R £ LEBEE
NE, RAKTFRELREA, 3R, BEENEE
{ENNEERE
Mainly strengthening for the right part of underwater
foundation and the upper part of the whole bridge,
with strengthening measures of underwater concrete
technology, slip casting, crack repairing, etc.

! T
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1.0rganization of the 3rd International Conference on Service Life Design for Infrastructure

2.Hosting the 1st International Symposium on International Marine Engineering Exposure Testing

3.Participating in the 2nd Sino—French Academic Exchange on New Construction Materials and New Construction Technology
4 .Participating in the 8th International Conference on Environmental Geotechnical Engineering

5.Participating in the 2nd International Symposium on Fiber—-reinforced Seawater & Sea Sand Concrete Structures

6.Participating in Geoshanghai International Conference

The 8th Intermatinnal Co

"Towards a

1. &ZDEZBEMRBREE®IRITERSIN
2.FENE—RERESEIEEEXKERMITS
IEMFEXREEZRFEERFVHEBEFREAZAZRS
4 2MENBERRELTTAS

5. 2MEZBA4EREKEVRELEHERMTSSM
6.200GeoshanghaiEfR&iY
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1.Participating in 1st Zhuhai Forum on Civil Engineering held by Sun Yat-sen University
2.Participating in 10th National Conference on Soil Dynamics
3.Participating in 13th National Academic Conference on Soil Mechanics and Geotechnical Engineering

4.Hosting 2017 Guangdondg Technical Seminar on Engineering Materials & Structural Durability
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5.Participating in 2019 Academic Conference & Council Meeting of Guangdong Association of
Geotechnical Mechanics and Engineering

6.Hosting CCCC Fourth Harbor Structural Technology Echelon Exchange Meeting

7.Hosting CCCC Fourth Harbor Construction Materials Echelon Exchange Meeting

8.Hosting CCCC Fourth Harbor Geotechnical Echelon Exchange Meeting
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1. HRERERD
2. M REEBMRERE

3. FIFHEIRANS
4. APRB(CHECIT TIEERAZRIERN
5. #TRIREFXRS

1. Carrying out Party member activities

2. Participating in Guangdong Provincial Units Skills Contest
3. Hosting 4th Youth League Congress

4.Hosting Technical Exchange Activity ofiInnovation Studio of
Model Worker Liang Zhuoren

5.Hosting Staff Congress
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S5.EIRMHAB TR/ TRREKBEITZRARFIATEZR

1.Carrying out extended training for new staff

2.Carrying out brisk walking activity

3.Carrying out Children’ s Day parent—child activities

4 .Participating in CCCC Fourth Harbor group wedding ceremony
5.Selecting scientific research backbone to carry out academic
exchanges at the Federal Institute of Technology in

Lausanne,Switzerland
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1. Caring for the elderly in nursing home

2. Participating in voluntary blood donation

3. Donation for the poverty primary school in Luodisong, Bawang,

Liancheng Town, Guangnan County, Yunnan Province
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Research Laboratory for Construction Technology
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Research Laboratory for Construction Materials
AN

Research Laboratory for Structural Engineering
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Research Laboratory for Environmental &
Ecological Geotechnical Engineering
TrEEpERAT

Research Laboratory for Engineering
Investigation

IHBEIRERENNERAR

Guangzhou Harbor Engineering Quality

Inspection Co., Ltd.
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TZHAREBA L T TRERE S SRS ENE 2 fr, SHEERNEIBETZRANAR, H— 2 1Earis MieElsiEsE

TZ2FmkESE, FHALET, ExARRRR. BN, MMECHEESENIE.

TZHELFRT XKNREKRHE (DCM ) FEMERER TRARENA « “FKEMRREM F K LS

MRS STURSARIERHA TIE, HRAENIUEAENESEMUZE=10E. RPBE. MFEFHEE . YRS &
EIMBENEESECERE T EICHE . ST ARESRSIIMBETEVSEERTE, TSMRATEEWKINE,. B LEXEB, FhRlEnE
PZIMWERREERNFTE TR KEARIERIBC SRAMR, RERN, 053 “FrbtEs. FmeEs, Al ehsdas” ER.
Research Laboratory for ConstructionTechnology was established coinciding with the integration of science & technology in CCCC Fourth Harbor and the
reform of restructure in CCCC 4th Harbor Institute. It is expected to gather strength to focus on research and development of technology, so as to further
enhance the sci—tech leading ability and provide strong support for the main business.
Research Laboratory for Technology concentrating on the work involving research & development of science and technology, technique updating and
value creation for engineering project with the attitude of being pragmatic, pioneering and innovative. Research Laboratory for Technology has led the
research & development of strategic projects such as “Research and Application of Complete Deep Cement Mixing Technology for Improving
Underwater Soft Ground” and “Study on Operation Applicability of Engineering Ships under Sea Condition with Medium and Long Period Waves” . The
research achievements have efficiently contributed to the operation and implementation of the project contracting business of CCCC 4th Harbor, including
Hong Kong International Airport Three—Runway System (Reclamation works), Shenzhen-Zhongshan Bridge, Lufeng Jiahuwan Power Plant, and
Expansion of Tema Port in Ghana. Besides, combining with industry development trend as well as business needs of CCCC 4th Harbor, Research
Laboratory for Technology is also working on the research proposals involving water environment, offshore wind plant, and prefabricated building by
carrying out in—depth survey of engineering demands and corresponding theory and technology. With scientific planning, we are striving to achieve the goal
of reserving advanced technology, combining production and research, and creating benefits for enterprise.

BRA: TZREFCEmEmE Big: 13480224236 #fE: tdeyin@ccccd.com
Contact: Tan Deyin, Director of Research Laboratory for Technology
Telephone: 13480224236 Email: tdeyin@cccc4.com

SR RHA SR
Research Laboratory
for Construction Materials

ERMBARATERG ., GNEN. FREOUST—F, KENSIEZHAME. KIZRYDMALE. ITEZERR
tRbE SN NI A SRR RSN B IE, TRENHAMHRARTITREKE.,

EMPTIREREREEN, SEREERMEES. XBERHE. T FEFERNREDRMANEIORN, ERSKE
K. 7l I MARRESORIN. EETWER, MZARSUHRREELRSMER IR SNAE. TREETRERH .
RERTEERENTENRREEE, BRI RNEEEEEN. RUSITEME . NEEMRRTEENBEEIRRTE
1. REELAMNFI RSN B RS TR R IR TR R RS 55 .

Focusing on scientific research, detection and monitoring and technical advice, the Research Laboratory for Construction

Materials has long been engaged in research and application of construction materials, hydraulic structures durability,
construction quality assurance, testing, monitoring and evaluation of structure and so on. The research of engineering
structure durability has reached the leading level in the industry.

Insisting on technological innovation, the institute has undertaken more than 30 provincial and ministerial level scientific
research projects of Ministry of Science and Technology, Ministry of Transport, Guangdong province and so on. It has
edited and participated in more than 30 standards includes national standard, industrial standard, local standard and group
standard. Facing the industry needs, Research Laboratory for Construction Materials widely develops business including
preparation and application of high performance concrete and special concrete, engineering construction and quality
control, temperature strain monitoring and crack control of concrete structure, health monitoring and detection and warning
evaluation of concrete and steel structure, design consulting for anticorrosion of concrete structure and steel structure and
R&D of concrete admixture, appearance beautifying anticorrosive material and other functional environmental protection
engineering materials.

BERA: EMFErKEEER 1. 13925030508 #E#E: xjianbo@cccc4.com
Contact: Xiong Jianbo, Director of Research Laboratory for Construction Materials
Telephone: 13925030508 Email: xjianbo@cccc4.com
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Research Laboratory
. for Structural Engineering

SEMTRARIMKIEETRRI A . RSN, 1HEEE. BANEEWS, EEEGUEAR. BLSHRENTARA.
ERSKNDEERERAR . TR TS USRAR SN BRE RSN

EHPTESITATT R SMNA, AETHTRERRHES. JBzmi. FERE. A&, | Mt 2mfEErEE
RNBBARRIERINE, FREMTW. WHTMARREL20I, ST —RIEARARR. EETUSHZERAMNTREE
WIFAFTR, EERTNIANERIEFEERZFREERNSED. KTOEMENIHGESEE. FRSHTF=EEEEIR
1, SIESKNDEEREST. T2 (FR. KIEHE. i) Lz SEeEls.

Research Laboratory for Structure Engineering has been focusing on R&D, detection & monitoring, assessment & appraisal and
technical consulting for long time. It has power strength in pile foundation testing technology, inspection and evaluation technology of
wharf and bridge, numerical simulation of structure and hydrodynamics and construction control, etc.

Research Laboratory for Structure Engineering insists on the development and application of new technologies. It has undertaken
many key scientific and technological projects from Ministry of Science & Technology, Ministry of Transport, CCCC, Guangdong
Province, Guangzhou City, CCCC Fourth Harbor, etc. and edited & participated in nearly 20 industry, local and group standards. A
series of major scientific research achievements have been achieved. Oriented to industry and main industry technical requirement, the
laboratory expended its business in more than 10 provinces in China and several countries in Asian, Africa and America. These
technical and consulting services include inspection and pile foundation detection and technology consulting, inspection, evaluation and
appraisal of hydraulic structure, inspection and monitoring measurements of underground space structure and bridges, structure and
hydrodynamics numerical simulation analysis and construction monitoring and consulting of bridge, hydraulic structure and ship.

BERA: SHFRFKSEEIE BI1E. 18127958882 #ifE: sdengfeng@ccccd.com
Contact: Sang Dengfeng, Director of Research Laboratory for Structural Engineering
Telephone: 18127958882 email: sdengfeng@cccc4.com

MEESE T TIEHRAT
Research Laboratory for Environmental
& Ecological Geotechnical Engineering

WEAESELTTREMAMEE INEEERE, BEliTRE. 2hlE, WT=agaIE. TEMREReSU TR AN
R, BFRRBEMTEMRSREERLREN FEBH TR AR ONEEEM,

ETFEBRESIMBRPIZERAEN, TEEEBRNEX, RSEKEXTRE, FRTLMENE T, BRTIREHEOHER
TR, TRWSEEREKIE. R, B, il KF. SKEFT, TEFRMEMNERITSER. MR T2
W, Bt SEE. RN TETTERT IS, S TRETHESIERARS; TRIVSEREGERLERE. 5. b, /@
NGB, FHEMZEER. X, BEHE. D45, =IER 'R, JURIE. 1828, fiB=% “BraEriK’ nEER.

Research Laboratory for Environmental & Ecological Geotechnical Engineering is a research institutio focusing on engineering application
including ground treatment, foundation engineering, foundation pit engineering, underground structure engineering and environment pro-—
tection and safety of engineering. It is also an important R&D base of CCCC Key Laboratory of Enviroment Protection & Safety in Founda—
tion Engineering of Transportation and Harbor Engineering Technology Research and Development Center in Guandong Province.
Closely combined with the main business of CCCC and Fourth Harbor Engineering Institute Co.,Ltd, Research Laboratory for Environ—
mental & Ecological Geotechnical Engineering is based on Guangdong—Hong Kong—Macao Greater Bay Area and serves major global
engineering. The core technology of foundation engineering is formed, which is mainly based on ground treatment and supplemented by
foundation pit enginnering. Its main business scope includes design & consultation of ground treatment, monitoring & detection of ground
treatment, design & consultation of foundation pit, construction monitoring of foundation pit and underground engineering, simulation anal—
ysis of geotechnical engineering construction and other technical service for port & waterway, road, housing building, municipal works,
hydraulic engineering, railway and others. The Laboratory has achieved good results in South China, East China, North China Northwest,
Hong Kong and Macao. In addition, its business is now being expanded to overseas countries including Vietnam, East Timor, Kuwait,
Saudi Arabia, Qatar, Egypt, Guinea, Cameroon, Sri Lanka and other countries along the Maritime Silk Route.

BERA: SLFFKERSK  HBiE: 13925107348 #BfE: qgingchang@ccccd.com
Contact: Qiu Qingchang, Director of Research Laboratory for Environmental & Ecological Geotechnical Engineering
Telephone: 13925107348 email: qgingchang@cccc4.com
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THEENZRA
Research Laboratory for
Engineering Investigation

TRHREEST TR, WERKYEER, TRZ2EN. MEKEFEE. ARG, Rit. BEHRT—ANGEHE
WRFEHT, RHRRERM TIEMREREE AL EF A 1o

ENZRETIR R IRIFSE SRIABES SR8, WS ETEMEAS, EREXBERBRUSA . ETHEEEREFRUEA
ST RS, BIERFTIAASER “ARTAERENS, NIERERESHE” INEES, THRABH, FHaRIT,
IR AREEMER. Tl AIE. SRAIRARS .

Research Laboratory for Engineering Investigation is a comprehensive professional research institute whose business includes
geotechnical investigation, geophysical exploration, engineering safety monitoring, geological disaster survey, technical consultation,
engineering design, and scientific research and development. It is also a main department that constitues CCCC Key Laboratory of
Environment Protection & Safety in Foundation Engineering of Transportation.

Since its establishment, Research Laboratory for Engineering Investigation has always adhered to the principle of combining practice
with scientific research and its business footprint has spread all over the world. It is the leader in the directions of tunnel cavern detection
technology in limestone area, case—in—place pile foundation cavern detection technology, etc. In the future, Research Laboratory for
Engineering Investigation will continue to uphold the value concept that creating development opportunities for employees and providing
technical support for projects. The laboratory will continuously improve itself, develop forward and strive to provide quality, professional,
fair and efficient technical services for the society.

BER A BIERFRFFIKERESIC EBIE: 13570033982 #BfE: gzhiguang@ccccd.com
Contact: Qin Zhiguang, Director of Research Laboratory for Engineering Investigation
Telephone: 13570033982 email: qzhiguang@cccc4.com

BB IERERNERAE
Guangzhou Harbor Engineering
Quiality Inspection Co., Ltd

IINBEIRRSENERAT (LITERENAS ) 2HREASENRETIMBNEEMILEAMMH TRERSRI IR
FAGEIRRNE . INAETF1995F 108 T ERKAKEBITEINE; 1997488 BREUSRBRZIR TRt “R
&7 KETIERANEERR; 200461 BIRE 7 /KE TIPS, KETEEERMRES; 2009F3FRISSEN=IATNES; 20095
12BBE T REEFTINS ZRTIREER; 2011F2RRKEARTERREINETR; 2018F5RRKBARTIEGAEZRESR. F
BeiAlE, RUARESELEEERREKETRE. fRTRE. ARIE. mRIRE. KRIE. FEZRERENCNINES
TRBEMZR TRRRSRRICIINER. RUAREREEERRATEENETRIRHEANESIS A NSRS .

Guangzhou Harbour Engineering Quality Inspection Co., Ltd. (hereinafter referred to as the Inspection Company) is an independent legal person entity
of engineering quality inspection and arbitration inspection and testing institution. The company passed the measurement certification of the State
Bureau of Technical Supervision in October 1995; In August 1997, it first obtained Class A qualification of port and waterway engineering test &
detection institution of Ministry of Transport. Certificate of Grade A for water transport engineering materials and structure of water transport engineering
was obtained in January 2004; Acquired Laboratory Accreditation Certificate in March 2009; the qualifications of the Housing and Urban—Rural
Construction Department of Guangdong Province were approved for filing in December 2009; obtained Special Certificate of Highway Engineering
Bridge and Tunnel inFebruary 2011; obtained Highway Engineering Comprehensive Grade B Certificate in May 2018; Up to now, the company has the
qualification to undertake the quality inspection and testing of water transport engineering, bridge and tunnel engineering, highway engineering,
municipal engineering, railway engineering, housing construction and other construction projects in the whole country, as well as to accept the
commission to undertake the quality inspection and testing of other construction projects. We have the ability to provide the society with fair and
legitimate testing data within the scope of qualification recognition.

BRA: WIATRISEZIE BiE. 28126338 MifE: ysan@coccd.com
Contact: Yao San, Vice General Manager of Guangzhou Harbor Engineering Quality Inspection Co., Ltd.
Telephone: 28126338 email: ysan@cccc4.com
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CCCC Fourth Harbor Engineering Institute Co., Ltd.

tedt. RESNHEIHE 1575

HRBmiS . 510230

FEiE. 020-84235613

pak: http://etr.cccc4.com

Address: 157#,Qianjin Road,Guangzhou,China

Zip Code: 510230

Telephone: +86(0)20—-84485761
Fax.: +86(0)20—-84447883
Website: http://etr.cccc4.com
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CCCC Fourth Harbor Engineering Institute Co., Ltd.

Create Value
with Science
and Technology
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