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LOI NOI PAU

Nhan dip ky niém 60 nam ngay thanh ldp Vién Khoa hoc cong nghé xdy dung (1963 - 2023), duoc
su déng Y va bao tro cua Bé Xdy dung, Vién Khoa hoc cong nghé xay dung (IBST) cung voi Vién Bé
tong Hoa Ky (ACI), Vién Tiéu chudn Anh (BSI) va Pai hoc Melbourne, Australia 16 chire Hoi nghi
Khoa hoc Quéc té ky niém 60 nam ngay thanh ldp Vién véi chit dé “Khoa hoc va cong nghé xdy dung
hiomg t6i phdt trién bén viing”.

Trong lich s 65 ndm Nganh Xay dung Viét Nam, Vién Khoa hoc cong nghé xdy dung da co 60 nam
xdy duwng va phdt trién. Vién da timg budc 16n manh va khang dinh la mét trong nhitng don vi nghién
ciu va tw van hang dau ciia Nganh Xay dung.

Hoéi nghi Khoa hoc quéc té ky niém 60 ndm ngay thanh Idp Vién Khoa hoc cong nghé xdy dung
nham giGi thiéu cdc két qua nghién ciku, nhitng tién bé ky thudt da chuyén giao va dp dung thanh cong
trong nhitng ndm qua. Hoi nghi la dién dan cho cdc nha khoa hoc, chuyén gia, doi tdc trao doi chuyén
mén, kinh nghiém va ciing la co hdi thiic day hop tdc, phé bién trong linh viee xdy dung.

Hoi nghi Khoa hoc Quéc 1é da nhan duoc su hwong wng, tham gia viét bai nhiét tinh cua cdc
chuyén gia va cac nha nghién ciru trong va ngoai nuoc. Cdc bdo cdo tham gia Hi nghj da dwoc lva
chon va cong bé trong Tuyén tdp Hoi nghi.

Tuyén tdp Hoi nghi ¢é 80 bdo cdo ciia cdc tde gia dén tir Viét Nam, Hoa Ky, Australia, Nhét Ban,
Han Quée, CHLB Pire, CH Séc, An DPé, Singapore va Pai Loan. Cdc bdo cdo céng bé trong Tuyén tdp
Hoi nghi tdp trung vao cdc linh viee: Két cau va Cong nghé xdy dung, Bé tong va Vat liéu xdy dung,
An toan chdy, An mon va Bdo vé cong trinh, Thi nghiém va Kiém dinh xdy dung; M6i trieong, Bién
déi khi hdu va Phdt trién bén vitng, Ha tc"fng ky thudt, DO thi thong minh va Tiét kiém nang luong; Dia
ky thudt va Trdc dia céng trinh, Tiéu chudn va Quy chudn xdy dung. Cdc bdo cdo nay phan dnh sinh
déng nhitng két qua nghién civu, hop tdc trién khai, tong két tién bé ky thudt da dp dung trong nhitng
ndm vira qua.

Pé 6 T uyén tdp va 16 chirc Hoi nghi thanh céng, Ban Khoa hoc va Ban T 6 chirc Hoi nghi Khoa
hoc Quéc té ky niém 60 ndm ngay thanh Igp Vién Khoa hoc cong nghé xdy dung xin chdn thanh cam
on cdc 16 chire, cdc chuyén gia, cdc nha nghién ciu dd tham gia viét bai cho Hoi nghi. Ban Khoa hoc
va Ban Té chire xin trdn trong cam on sy ung ho va bao tro cua Bo Xdy dung, sy phéi hop 16 chirc ciia
Vién Bé tong Hoa Ky (ACI), Vién Tiéu chudn Anh (BSI) va Pai hoc Melbourne, Australia; xin cam on
sw dong gép ciia cdc nha tai tro; cam on nhitng né luc dong gép cua cdc chuyén gia, cac nha khoa
hoc, cdc thanh vién Ban Khoa hoc, Ban Té chirc va Ban Thu ky Hgi nghi,; xin cam on Nha Xudt ban
Xay dung, B Xay dwng da xuat ban Tuyén tdp Hoi nghi.

Trong qud trinh bién tdp, in dn Tuyén tdp va té chirc Hoi nghi, khé tranh khéi nhing thiéu sét, han
ché, Ban Khoa hoc va Ban Té chire Hi nghi rat mong nhdn dwoc si cam théng va y kién gop v ciia
cdc quy vi, ban doc.

BAN KHOA HQC & BAN TO CHUC
Hdi nghi Khoa hoc Qudc té
Khoa hoc va cong nghé xiy dung hwéng téi phat trién bén virng
Ky niém 60 nim ngay thanh lap Vién KHCN Xay dwng
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PREFACE

To celebrate the 60th Anniversary (1963 - 2023) of the Vietnam Institute for Building Science and
Technology (IBST), and with the consent and sponsorship of the Vietnam Ministry of Construction
(MoC), IBST has collaborated with the American Concrete Institute (ACI), the British Standards
Institute (BSI), and the University of Melbourne, Australia, to organize an International Conference
with the theme of "Construction Science and Technology toward Sustainable Development.”

Over the 65-year history of Vietnam's Construction Industry, IBST has gone through 60 years of
growth and development. The Institute has gradually grown and firmly established itself as one of the
leading research and consulting units in the Construction Industry.

The International Conference celebrating the 60th Anniversary of IBST aims to introduce research
results and technical advances that have been successfully transferred and applied in recent years. The
conference is a forum for scientists, experts, and partners to exchange expertise and experience, and is
also an opportunity to promote cooperation and dissemination in the field of construction.

The Conference has received enthusiastic responses and participation from experts and researchers
both domestically and abroad. The papers submitted to the Conference have been carefully selected
and published in the Conference Proceedings.

The Conference Proceedings include 80 papers by authors from Vietnam, the United States,
Australia, Japan, Korea, Germany, the Czech Republic, India, Singapore, and Taiwan. The papers
published in the Conference Proceedings focus on the fields of: Structure and Construction Technology,
Concrete and Construction Materials, Fire Safety, Corrosion and Building Protection, Construction
Testing and Inspection, Environment, Climate Change and Sustainable Development, Infrastructure
Engineering, Smart Cities and Energy Efficiency; Geotechnical Engineering and Construction
Surveying, Construction Standards and Regulations. These papers vividly reflect the results of research,
cooperation and implementation, and summarize technical advances applied in recent years.

Contributing to the success of the Conference, the Scientific Committee and the Organizing
Committee of the International Conference celebrating the 60th Anniversary of IBST would like to
extend our sincere gratitude to organizations, experts, and researchers who have participated in
writing papers for the Conference. The Scientific Committee and the Organizing Committee would also
like to express our appreciation for the support and sponsorship from the Ministry of Construction,
as well as for the collaborative organizational efforts from the American Concrete Institute (ACI), the
British Standards Institute (BSI) and the University of Melbourne, Australia; Special thanks go to our
sponsors and the dedicated experts, scientists, and members of the Scientific Committee, Organizing
Committee and Conference Secretariat;, The organizers would also like to express our gratitude to the
Construction Publishing House (MoC) for publishing the Conference Proceedings.

During the Proceedings editing and publishing, as well as the Conference organizing process,
it is difficult to avoid shortcomings and limitations. The Scientific Committee and the Conference
Organizing Committee hope to receive your understanding and feedback.

SCIENTIFIC COMMITTEE & ORGANIZING COMMITTEE

International Conference
Construction Science and Technology toward Sustainable Development
Celebrating 60 years of IBST
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BAN KHOA HOC

Truwéng ban:
o TS. Lé Quang Hung, Hoi Bé tong Viét Nam
o TS.Nguyén Hong Hai, Vién Khoa hoc cong nghé xay dung
Phé truéng ban:
PGS. TS. Tran Ching, Hiép hoi cac Nha dau tw CTGT duong bo Viét Nam
PGS.TS. Cao Duy Tién, Vién Khoa hoc cong nghé xay dung
TS. Nguyén Dai Minh, Vién Khoa hoc cong nghé xay dung
TS. Pinh Quéc Dan, Vién Khoa hoc cong nghé xdy dung
TS. Nguyén Thanh Binh, Vién Khoa hoc cong nghé xay dung
TS. Cao Duy Khoi, Vién Khoa hoc cong nghé xay dung
y vién:
GS. TSKH. Nguyén Van Lién, Bo Xay dung
PGS. TS. Nguyén B4 K&, Vién Khoa hoc cong nghé xay dung
GS. TS. Nguyén Tién Dich, Vién Khoa hoc cong nghé xay dung
GS. TSKH. Nguyén Pang Bich, Vién Khoa hoc cong nghé xay dung
GS. TS. Phan Quang Minh, Truong DH Xay dung HN
PGS. TS. Pham Minh Ha, B Xay dung
PGS. TS. Vii Ngoc Anh, B$ Xay dung
PGS. TS. Lé Trung Thanh, Vién Vat li¢u Xay dung
PGS. TS. KTS. Lé Quan, Truong PH Kién trac HN
PGS. TS. Nguyén Xuan Chinh, Vién Khoa hoc cong nghé xay dung
PGS.TS. Poan Thé Tuong, Vién Khoa hoc cong nghé xay dung
TS. Tran Ba Viét, Vién Khoa hoc cong nghé xay dung
Prof. Dr. -Ing. Habil. Heinz Konietzky, TU Bergakademie Freiberg, Germany
Prof. T. K. Hai, Nanyang Technological University, Singapore
Prof. Yukio Tamura, Tokyo Polytechnic University, Japan
Assist. Prof. Thang Pham Quyet, University of Texas Rio Grande Valley, USA
TS. Hoang Minh Diic, Vién Khoa hoc cong nghé xay dung
TS. Tran Huy Tan, Vién Khoa hoc cong nghé xay dung
TS. Diém Cong Huy, Vién Khoa hoc cong ngh¢ xay dung
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ThS. Nguyén Son Lam, Vién Khoa hoc cong nghé xay dung



SCIENTIFIC COMMITTEE

Co-Chairmen:
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Dr. Le Quang Hung, Vietnam Concrete Association

Dr. Nguyen Hong Hai, Vietnam Institute for Building Science and Technology (IBST)

Deputy Chairmen:
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Assoc. Prof. Tran Chung, Vietnam Association of Road Systems Investors
Assoc. Prof. Cao Duy Tien, IBST

Dr. Nguyen Dai Minh, IBST

Dr. Dinh Quoc Dan, IBST

Dr. Nguyen Thanh Binh, IBST

Dr. Cao Duy Khoi, IBST

Members:

©c 0 0O o o o 0o oo oo 0 o o o o o o o

Prof. DSc. Nguyen Van Lien, Ministry of Construction (MoC)

Assoc. Prof. Nguyen Ba Ke, IBST

Prof. Nguyen Tien Dich, IBST

Prof. DSc. Nguyen Dang Bich, IBST

Prof. Phan Quang Minh, Hanoi University of Civil Engineering

Assoc. Prof. Pham Minh Ha, MoC

Assoc. Prof. Vu Ngoc Anh, MoC

Assoc. Prof. Le Trung Thanh, Vietnam Institute for Building Materials
Assoc. Prof. Arch. Le Quan, Hanoi Architectural University

Assoc. Prof. Nguyen Xuan Chinh, IBST

Assoc. Prof. Doan The Tuong, IBST

Dr. Tran Ba Viet, IBST

Prof. Dr. -Ing. Habil. Heinz Konietzky, TU Bergakademie Freiberg, Germany
Prof. Tan Kang Hai, Nanyang Technological University, Singapore

Prof. Yukio Tamura, Tokyo Polytechnic University, Japan

Assist. Prof. Pham Quyet Thang, University of Texas Rio Grande Valley, USA
Dr. Hoang Minh Duc, IBST

Dr. Tran Huy Tan, IBST

Dr. Diem Cong Huy, IBST

M.Eng. Nguyen Son Lam, IBST
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BAN TO CHUC

Truwéng ban:

o  TS. Nguyén Hong Hai, Vién Khoa hoc cong nghé xay dung

Pho truwéng ban:

o TS. Pinh Québc Dan, Vién Khoa hoc cong nghé xay dung (thuong truc)
o  TS.Nguyén Thanh Binh, Vién Khoa hoc cong nghé xay dung

o TS. Cao Duy Khoi, Vién Khoa hoc cong nghé xay dung

Thanh vién:

TS. Nguyén Nam Thing, Vién Khoa hoc cong nghé xay dung

ThS. Nguyén Thi Thity Van, Vién Khoa hoc cong nghé xay dung
ThS. Nguyén Thi Thanh Hoai, Vién Khoa hoc cong nghé xay dung
TS. Hoang Minh Dtrc, Vién Khoa hoc cong nghé xay dung

TS. Tran Huy Tan, Vién Khoa hoc cong nghé xay dung

ThS. Udng Hong Son, Vién Khoa hoc cong nghé xiy dung

TS. Hoang Manbh, Vién Khoa hoc cong ngh¢ xay dung
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ThS. Nguyén Dinh Dinh, Vién Khoa hoc cong nghé xay dung

BAN THU KY

Trudéng ban:

o TS. Hoang Manh, Vién Khoa hoc cong nghé xay dung

Phé trudéng ban:

O  TS.Pham Anh Tuén, Vién Khoa hoc cong nghé xay dung

O  ThS. Nguyén Dinh Dinh, Vién Khoa hoc cong nghé xay dung
Thanh vién:

CN. Nguyén Thi Thu Ha, Vién Khoa hoc cong nghé xay dung
ThS. Lai Vi Binh Ta Nhi, Vién Khoa hoc cong nghé xay dung
CN. Dau Thi Linh, Vién Khoa hoc cong ngh¢ xay dung

CN. Pham Thi Thu Ha, Vién Khoa hoc cong ngh¢ xay dung
CN. Nguyén Hong Hanh, Vién Khoa hoc cong nghé xay dung
ThS. Vi Cao Anh, Vién Khoa hoc cong nghé xdy dung
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KS. Nguyén Thé Vinh, Vién Khoa hoc cong nghé xay dung
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ORGANIZING COMMITTEE

Chairman:

O  Dr. Nguyen Hong Hai, IBST
Deputy Chairmen:

O  Dr. Dinh Quoc Dan, IBST

O  Dr. Nguyen Thanh Binh, IBST

o  Dr. Cao Duy Khoi, IBST

Members:

Dr. Nguyen Nam Thang, IBST
M.Eng. Nguyen Thi Thuy Van, IBST
M.Eng. Nguyen Thi Thanh Hoai, IBST
Dr. Hoang Minh Duc, IBST

Dr. Tran Huy Tan, IBST

M.Eng. Uong Hong Son, IBST

Dr. Hoang Manh, IBST

M.Eng. Nguyen Dinh Dinh, IBST
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SECRETARIAT

Chairman:

O  Dr. Hoang Manh, IBST

Deputry Chairmen:

o  Dr. Pham Anh Tuan, IBST

O  M.Eng. Nguyen Dinh Dinh, IBST
Members:

Ms. Nguyen Thi Thu Ha, IBST
M.Eng. Lai Vi Binh Ta Nhi, IBST
Ms. Dau Thi Linh, IBST

Ms. Pham Thi Thu Ha, IBST

Ms. Nguyen Hong Hanh, IBST
M.Eng. Vu Cao Anh, IBST

Eng. Nguyen The Vinh, IBST
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