TRUGNG PAI HQC TRA VINH (TVU) HDI DIA CHAT C{}'\.‘G TRINH
VA MOI TRUONG VIET NAM (VAEGE)

- i P 8
¥ '.: _!,‘. 5_' i 7 T
.' I ) - =
I" i 1
S " 'q.._ B
'
" T
i
1 -
e .
f —
i
T i

LIHI\I'E RSITY

____.-\;.'- re] .':n‘-“
®
I{& T i J-n""'l‘!l 4

HOI NGHI KHOA HOC TOAN QUOC

DIA CHAT CONG TRINH - DIA KY THUAT
VA MOI TRUGNG PHUC VU PHAT TRIEN BEN VONG

(VIETGEO 2023)

. [iales I_II'IIIIJIIII'
| L " .__*],
ANE I"!L_Tr""?hwhr

MHA XUAT BAN GIAO THONG VAN TAI



Khong phan nio trong xuit ban pham nay dugc phép sao chép hay phat hanh dudi bat ky
hinh thirc hoac phuong tién nao néu khong dugc phép ciia Nha xuat ban Giao théng van tai

NHA XUAT BAN GIAO THONG VAN TAI
S6 8 phé Tang Bat H6 - Phuong Cira Nam - TP. Ha Noi
Dién thoai: 024 39423346 - 39424620 * Fax: 024 38224784
Website: www.nxbgtvt.vn

Chiu trach nhiém xuit bén, ndi dung:
Giam doc - Tong Bién tap:
NGUYEN MINH NHAT
Bién tap noi dung:
VU VAN BAI
Bién tap sach dién tir:
VU VAN BAI
K¥ thuat sach dién tir:
NGO NHI LUONG
Trinh bay:

HIEN LUONG

S6 xac nhan ding ky xuat ban: 3850-2025/CXBIPH/1-78/GTVT.
S6 quyét dinh xuit ban: 13 NB/QDSPT-XBGT ngay 22/10/2025.
Nop luu chiéu thang 10 nam 2025,

ISBN: 978-604-76-3233-6



TRUONG DAl HOC TRA VINH HOI BIA CHAT CONG TRINH
(TVV) VA MOI TRUONG VIET NAM (VAEGE)

NGAY 24 & 25 THANG 10 NAM 2025

HOI NGHI KHOA HOC TOAN QUOC

PIA CHAT CONG TRINH -
PIA KY THUAT VA MOI TRUONG
PHUC VU PHAT TRIEN BEN VUNG

(VIETGEO 2025)

NHA XUAT BAN GIAO THONG VAN TAl



MUC LUC

Cha dé I: BIA CHAT CONG TRINH VA PIA KY THUAT

1.

10.

11.

12.

13.

14.

PHAT HIEN SAT LO PAT DUA TREN KY THUAT HQC SAU

Nguyén Kim Cuong, Kei Kawamura, Nguyén Trung Kién ..............c.cccoceveeeeereeeeaieeninananann 8
NGHIEN CUU CHAT LUQNG CAP PHOI VUA CHEN LAP VO HAM TBM DU’ AN TUYEN
DUONG SAT PO THI THi BIEM THANH PHO HA NOI, BPOAN NHON - GA HA NOI

Nguyén Thi Nu, Bui Triwong Son, Ngé Thi Thoan, Ng6 Van Luyén.....................cccococ...... 15
GEOLOGICAL EVOLUTION AND GEOMORPHOLOGICAL HERITAGES OF THE NAM O
ROCKY SHORE PLATFORM IN THE COASTAL AREA OF DANANG, VIETNAM

La Duong Hai, Pham Phuoc Toan, Do Quang Thien ................cccccoouuiiiiiiiii e 22
XAC PINH CAC CHI TIEU CHO DU TINH PO LUN ON PINH CUA NEN DAT YEU BANG
THI NGHIEM DILATOMETER, AP DUNG CHO KHU VUC CAI MEP

Nguyén Vin Phéng, Phan Tw Huéng, Phan Thanh Tién, Truong Thanh Can ..................... 32
NGHIEN CUU XAY DUNG HE THONG PHAN CAP VA TIEU CHI PHAN DINH DIA TANG
DIA CHAT CONG TRINH

Nguyén Vin Phéng, Bui Truong Son, Biii Van Binh, Nguyén Song Thanh, Nguyén Tién Ding ....... 43
NGHIEN CUU MO PHONG LU BUN PA TAI TRA LENG, THANH PHO DA NANG BANG
PHAN MEM IRIC - MORPHO 2DH

Vii Van Kién, Nguyén Chau Lan, D6 Tudn NGRIG .........c....c.cvoeoeeeeeeeeeeeeeeeeeeeee e 53
KHAO SAT BIA CHAT CONG TRINH CHO CAC DU AN BIEN GIO NGOAI KHOL: THU
THACH VA KINH NGHIEM THUC TE

Truong Thanh Cdn,Nguyén Quynh Ludn, Nguyé~n Van PRONG ..........cccviiiiiiiiiiiiiiiiii e 64
UNG DUNG PHAN MEM STATISTICAL PROCESS TRONG XU LY THONG KE KET QUA
THI NGHIEM DAT PA

Phan Ty Huweéng, PO Minh Tinh..................cococooooieoeeeeeeeee oo 73
NGHIEN CUU, BE XUAT GIAl PHAP XU LY THAM QUA NEN DAP HO CHUA NUGC
SONG THAN, TINH KHANH HOA

Pham Thi Ngoc Ha, Nguyén Téan Son, Bui Truong Son, Nguyén Thanh Duwong .................. 82
NGHIEN CUU BIA KY THUAT PHUC VU QUY HOACH XAY DUNG DO THI AP DUNG CHO
PHUONG HAI DUCONG, THANH PHO HAI PHONG

DG HONG TRANG ..ottt s 91
PHAN TiCH THAM VA ON DINH PAP AT TRONG TRUONG HGP MUC NUGC THUGNG
LUU HA THAP NHANH

Nguyé:n Van Hudng, Nguyén Trung Qudn, Nguyén Thi Léc, Nguyén Van Tuwoi,

NGUYEN QUANG HUY ... ettt e et e e e eaa e aee 99
DANH GIA ON PINH PAP DAT KHI XAY RA PONG PAT: AP DUNG CHO DAP DAT
THUQNG KON TUM

Nguyén Trung Qudn, Nguyén Quang Huy, Nguyén Thi Loc,

Lé Ngoc Vién, Nguyen Van HUOMG ............ooeeeeeee i 109
DANH GIA ANH HUONG CUA TY LE BAN PO DIA CHAT PEN VIEC CHON TUYEN
PUONG CAO TOC TUYEN QUANG - HA GIANG, POAN QUA TINH TUYEN QUANG CU

Nguyé~n Birc Bam, Pham Thai Binh, Nguye:n Puirc Manh, Nguyé~n Cong Pinh........cccc...... 120
NGHIEN CUU SUC CHONG CAT PAT SET LAN SAN TREN MAU CHE B CO KiCH THUGC
KHAC NHAU BANG THIET B] CAT PHANG

Cao Trong Céng, Nguyén Pirc Manh, Nguyén Chdu Lan, Pham Thu Trang ..................... 127



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

XAY DUNG MO HINH THUC NGHIEM TRONG PHONG KHAO SAT SU LAM VIEC CUA
NHOM TRU VAT LIEU HAT ROI KET HOP VOI LUOI BIA KY THUAT TRONG XU LY NEN
DAT YEU
Nguyén Hai Ha, Nguyén Pirc Manh, Nguyén Thai Linh, Lé Thi Hong Van ....................... 135

ANH HUONG TRUQT NONG TOI ON PINH NEN PUONG GIAO THONG O VUNG NUI -
NGHIEN CUU BIEN HINH TUYEN TL128 POAN TU CHAN NUA BI SIN HO, TINH LAI
CHAU
Nguyén Viét Tiép, Nguyén Pirc Manh, Mai S HUNG .......coovviiieieeeeeeieeeeeeeeeeeeeee s 145
DUONG SAT CAO TOC - KINH NGHIEM THE GIOI VE QUY HOACH, XAY DUNG, VAN
HANH VA KHAO SAT BPIA KY THUAT
Nguyén Thanh Duong, Nguyén Quang PHICh .................c.cccceeveeieeeeeereeeeeeeeeeeeieenennns 155

THANH LAP BAN PO SU DUNG PAT CHO KHU VUC XA SOP COP, TINH SON LA PHUC
VU PANH GIA NGUY CO TRUQOT LO DUA TREN DU LIEU VIEN THAM VA GIS
Duong Van Binh, Pham Thi Viét Nga, Pham Thi NQoc Ha ..................cccooeiiiiiiiiiiiaaaee 163

AP DUNG PHUONG PHAP XAC SUAT TRONG DU BAO PO LUN CO KET CUA NEN
DUONG PAT YEU
BUT VAN BINA .o ettt 171

NGHIEN CUU SU DUNG VAT LIEU DA TU NHIEN TRONG XAY DUNG DUONG GIAO
THONG O NINH THUAN
Pham Minh Tan, Buii Treong SOT...........cccccuiiiiiiiiiie it 179

NGHIEN CUU SU DUNG XI PAY LO NHIET PIEN THAY THE CAT TU NHIEN TRONG
VUAXAY
NQUYER VAR HIING ...ttt 186

NGHIEN CUU ANH HUONG CUA LUONG MUA TOI ON BPINH NEN BUONG PAP CAO
TREN TUYEN CAO TOC PONG DANG - TRA LINH BANG MO PHONG SO

Nguyén Bd Pong, Nguyén Brec HANR .........c.cccocveeeieeeeeeeeeeeeeeee e 194
CO SO VA CONG NGHE CHUYEN POl SO BIA CHAT CONG TRINH - DIA KY THUAT
NRZEVIGE Ha..c.ooeee ettt ettt ettt ettt 202

MOT SO VAN BE VE CONG TAC QUAN LY CONG TRINH BE PHONG TRANH SU CO
TRONG XAY DUNG

N A 4T P 211
RIVER DYNAMICS AND POST-FLOOD SAND REGENERATION: A GEODYNAMIC AND
SEDIMENTOLOGICAL APPROACH

Pham Phuoc Toan, Do QUang TRIen ... 218

Cha da 11: KY THUAT XAY DUNG VA VAT LIEU DIA K¥ THUAT

26.

217.

28.

29.

DE XUAT TY LE PHOI TRON XI LO CAO VOI CAT LAM VAT LIEU THAY THE CAT
TRONG XAY DUNG
Nguyén Thi Thanh Nhan, Tran Thanh Nhan, Tran Thi Ngoc Quynh, P6 Quang Thién ......228

THEORETICAL DEVELOPMENT OF AN ADAPTIVE RISK ASSESSMENT MODEL FOR
LARGE-SCALE INFRASTRUCTURE PROJECTS: A CASE STUDY OF THE MEKONG DELTA,
VIETNAM

MiNh-Huy V0, JYR-Bil YARG .......ccccuviiiiiiiiiiiiiiiie ettt 238

MOT NGHIEN CUU THUC NGHIEM BE TONG NHIEU TRO BAY SU DUNG VAT LIEU BIA
PHUONG TINH VINH LONG TRONG XAY DUNG BEN VUNG
Huynh Thi My Dung, Huynh Van Hiép, Nguyén Thanh Sang ...............cccccoeveveeeereenerenns., 253

MO HINH LUOI MO PHONG TRUYEN NHIET TRONG BE TONG
Nguyén Lé Pat, Pham Pirc Tho, Pang Trung TRANK ...........cccceeveereeeeeeeeereeeeranenennn 263



30. NGHIEN CUU TONG QUAN KHA NANG UNG DUNG CONG NGHE loT TRONG KIEM
SOAT VA GIAM SAT BIEN DANG KET CAU BE TONG
Nguyén Duyén Phong, Udng Quang Tuyén, Tran Tudn Minh, Bang Trung Thanh............

31. VAI TRO CUA KIiCH THUGC HAT CAT TRONG VIEC KIEM SOAT PO BAM DINH CUA
SOl THEP TRONG BE TONG
DANG VAN PRI ..o

32. PANH GIA KHA NANG UNG DUNG CONG NGHE THI CONG GIENG BUNG VSM TRONG
XAY DUNG BAI O XE NGAM TAIl KHU VUC PO THI HA NOI
Vii Minh Ngan, Vil TRAT LiNA ..........oiiiiiiiiiiii e

33. UNG DUNG VAT LIEU GEOPOLYMER TRONG DIA KY THUAT: MOT TONG QUAN VE
TAI LIEU NGHIEN CUU
Tran Nguyén Thién Tam, HOang Trong QUANG ........c.eveeeeveveueeeeeeeereeeeeeseseneeeeienee e

Chu d& IlI: BIA CHAT THUY VAN, TAI NGUYEN NU'G'C VA MOI TRUONG

34. NGHIEN CUU XAM NHAP MAN CAC TANG CHUA NUGC VEN BIEN O VIET NAM: THUC
TRANG VA THACH THUC
Pham QUY NRAN ... e e

35. UNG DUNG PHUONG PHAP TRUONG CHUYEN XAC BPINH RANH GIGI MAN NHAT CAC
TANG CHUA NUGC TRAM TICH TAI PONG BANG SONG CUU LONG
Tran Vii Long, Pham Quy Nhén, Vii Thu Hién, Pdo Dirc BANG..........ccocveveveeeeieereen,

36. DPANH GIA CAC NGUON THAI VA KHA NANG TIEP NHAN NUOC THAI CUA HO CAM SON
NGUYEN AT HOA........cvvieciiieeiecet ettt ettt

37. THUC TRANG QUAN LY CHAT THAI BIEN TU, THACH THUC VA CO HOI O VIET NAM
Pham KRANh HUY ... e aae s

38. MOT SO TINH CHAT VAT LY, HOA HQOC VA CO HOC CUA TRO PAY LO BOT RAC THAI
SINH HOAT KHU VUC PHIA BAC VIET NAM
Phung Dai Binh, Vii Anh Tudn, Pham Pirc Tiép, Pham Dirc Phong, Bui Puc Thy ............

39. UNG DUNG MO HINH SO PHAN TU HOU HAN MO PHONG, DU BAO DONG CHAY VA
DICH CHUYEN KIM LOAI NANG HOA TAN TRONG NUOC DUOI BPAT TAI KHU VUC CON
CAT VEN BIEN BINH THUAN
Tran Vil Long, Nguyén Van Lam, Pao Dirc Bang, Nguyén Béch Thao,
Duong Thi Thanh Thuy, Tran Quang Tudn, Vii Thu HiéN..............cccccceeiiiiiiieiiiiii,
40. PANH GIA HIEN TRANG KHAI THAC TAI NGUYEN NUGC DUOI PAT KHU VUC PAK NONG
Tran Thi Thanh Thazy, Tran Thi Kim HA .......coovoiieieeeeeceeeee e,

41. PIEU KIEN THUY VAN LUU VUC SONG CAI POAN PHAN RANG - NINH THUAN VA CAC
GIAl PHAP KHAI THAC SU DUNG NGUON NUOC HIEU QUA CHO CAC CONG TRINH
TRONG KHU VUC
VI THU HION ..o ettt et ettt ettt

42. XAY DUNG CAC LOP DU LIEU PIA HINH TU DEM SU DUNG ARCGIS PRO PHUC VU
NGHIEN CUUNGUY COLU LUT
Pham Th; Thanh Hoa, Tran Hong Hanh, Liru Thi Diéu Chinh.............ccccoveveveveoeeceeenn.

43. UNG DUNG FEFLOW MO PHONG LAN TRUYEN AM VA DICH CHUYEN KIM LOAI NANG
TRONG POl KHONG BAO HOA
Tran Vii Long, Vit Tt HiN .......c.ccoovoveoeeeeeeeeeeeeeeeeeeeeeeeee e

44. DANH GIA KHA NANG XU LY NUOC NHIEM CAC LOAI NHIEN LIEU KHAC NHAU BANG
VAT LIEU CELLULOSE-AEROGEL TONG HOP TU QUA GON
Trwong Thi Cam Trang, Tang Thé Vinh, NQuyén Bang Khod ...............c.ccoeveeeeevnenennnn.



45. CO' SO DU LIEU NEN PIA LY TY LE LON - NEN TANG PHUC VU QUAN LY KHONG GIAN
BEN VOUNG KHU VUC PHUC THOQ, HA NOI
TFAN HONG HANM ...t e en s e

Cha dé IV: CONG NGHE KHOAN - KHAI THAC

46. DEPTH-DEPENDENT STABILITY ANALYSIS OF BENTONITE SLURRY TRENCH:
A COMPARATIVE STUDY USING 2D AND 3D
Le Thi Cat Tuong, Nguyen Van Hai, Nguyen Thanh Danh, Pham Ngoc Tan,
Nguyen Thanh Son, Vo Thanh Toan, Trinh Van TRao ...........ccccc.ccooiiiiiiiiiiiiiiiiiiiiieiiiiin,

47. THE ROLE OF HORIZONTAL DRILLING AND HYDRAULIC FRACTURING
037 A2 7 AN

48. THIET KE TOI UU CHOONG KHOAN DA TINH THE (PDC) BPE KHOAN QUA DIA TANG
MIOCENE HA TAI MO X, BE NAM CON SON
D6 Quang Khdnh, Ta Vin Cuong, Tran QUan LONG .............c....coceceeeeeeeeeeeeeeeererereeeeennnn,
49. DU BAO TY TRONG TUAN HOAN TUONG PUONG SU DUNG DU LIEU KHOAN
Nguyén Hitu Trieong, NGuyén Pirc TRINK .........c....c.ceeeeeeeeeeeeeeeeeeeeeees e
50. NGHIEN CUU, PANH GIA TIEM NANG BIA NHIET VUNG PONG BANG SONG HONG
D6 Dinh Khuyén, NGuyén Van TRinR ...............cccoceeeeeeeeeeeseeeeeeeeeseseeee e,
51. UNG DUNG MO HINH HOA THUY LUC TRONG DANH GIA HIEU QUA CONG DOAN
KHOAN 12-1/4” GIENG X, MO BACH HO
Trieong Vin Tit, NGUYEn KRAC LORG ............covcveveeeeeeeeeeeseeeeeeeeeeeeeeeeeee e,
52. PENETRATION RATE PREDICTION USING RESPONSE SURFACE METHODOLOGY
Nguyen Hutt TFUORG ..........cooiiiiiiiiiiiiiiii e e
53. NGHIEN CUU QUY TRINH XAY DUNG MO HINH BIA CHAT 3D CHO TANG TRAM TICH NONG
DUOL PAY BIEN BE PHUC VU PHAT TRIEN CAC TRANG TRAI BIEN GIO NGOAI KHOI
D6 Duy Khodn, Nguyén Van Thinh, Ta Quoc Diing, Nhit Viét Ha...............cocococvoveveee.
54. DY BAO NGUY CO SINH CAT TRONG TANG CHUA CO KET YEU TAI LO 01&02, BON
TRUNG CUU LONG
Pham Quy Ngoc, Nguyén Vin Thudn, Pham Xudn Toan, Nguyén Minh Quy ....................
55. PAC PIEM THI CONG GIENG KHOAN TRONG PIEU KIEN DI THUONG AP SUAT
Trieong Vin Tit, NGUYEn KRAC LORG ............covcveveeeeeeeeeeeseeeeeeeeeeeseeeeesee e,

Cha da V: TAI BIEN DIA CHAT VA PHAT TRIEN BEN VI*NG PONG BANG SONG CUU LONG

56. A PERSONAL REVIEW OF LAND SUBSIDENCE STUDIES
PRAM HUY GIAO ..o
57. NGHIEN CUU DANH GIA SAT LO VA BIEN PHAP BAO VE TALUY BUONG DOAN QUA
XA XUAN LONG, HUYEN DPONG XUAN, TINH PHU YEN
V6 Thanh Toan, Nguyén Thanh Danh, Nguyén Van Hdi, Nguyén Thanh Son....................
58. TO CHUC KHONG GIAN CONG CONG DO THI GAN VOI KET NOI' CONG BONG VA TAO LAP
BAN SAC TINH THAN NOI CHON HUONG DPEN PHAT TRIEN NHAN VAN, BEN VONG
Nguyé~n D (A 17T
59. NGHIEN CUU VE TIEM NANG SU DUNG CAT NGUON GOC BIEN TRONG GIAI PHAP COT VAT
LIEU ROI BOC VAI BIA KY THUAT GIA CUONG CHIU TAI KHOI BAP TREN NEN DAT YEU
Pham Minh Tudn, Lé Tran Thién Phiéc, Vo Thanh Long, Té Viét Nam ...........................
60. XAY DUNG BAN PO QUAN LY TAI NGUYEN MO CAT TREN DBIA BAN TINH DONG THAP
UNG DUNG NEN TANG GOOGLE MAPS
Tran Phirong Duy, Nguyén Thi Ngoc Hién, Tran Quéc Kiét, Nguyén Ngoc Quy ...............



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

DANH GIA DPIEU KIEN DPIA CHAT CONG TRINH TINH CA MAU CU PHUC VU THIET KE
LAP DAT THI DIEM HE THONG QUAN TRAC SUT LUN PAT

Duong Manh HUNG ..............cooooieiiee e 548
KHA NANG UNG DUNG HON HOP CAT NHIEM MAN VA TROBAY LAM BE TONG MAT DUONG
Hupnh Van Hiép, Tran Vil TiR .........cccoc.oeeeieeeeeees oo 560

TUONG QUAN MO PUN E50 VOI CUONG PO KHANG NEN MOT TRUC NO HONG (QU)
CUA PAT BE MAT O PONG BANG SONG CUU LONG PUGC CAI TAO BANG CHAT KET
DINH VO COKET HQP PHU GIA DHD

Lé Van Hiép, Nguyén Pirc Manh, Pham Thdi Binh, Nguyén Céng Dinh, Vé Minh Khoa ...571
DANH GIA HIEN TRANG, BIEU KIEN VA NGUYEN NHAN LUN MAT DAT TAI THANH
PHO HO CHI MINH, TP. CAN THO, CA MAU (PONG BANG SONG CUU LONG)

Pdo Hong Hai, Nguyén Viét Ky, Laim Hodng Quéc Viét, Pham Xudn Dirc ....................... 582
NGHIEN CUU SU' ON PINH CUA TUONG CHAN CAC BO SONG KHI CHIU TAC BONG
CUA AP LUCNUOC VA TAl TRONG BE MAT

Tran Tudn Minh, Pang Trung Thanh, Nguyén Duyén PRONG................ccoveeeeceeeeeeeeene. 591
THE EFFECTS OF WATER ENVIRONMENT ON STABILITY OF RIVER BANKS - CASE
STUDY IN THE MEKONG DELTA

Le Hoang, Le Thi Anh Hong, Le Gia Lam, Do Hung Thoi, Tran Le Gia Tan

ANA PRAM VAN Clcoiiiiee e ettt et et e e et e e e et s 599
MOT THU NGHIEM KET CAU MAT BPUONG BANG BE TONG HAT NHO SU DUNG CAT
NHIEM MAN O KHU CONG NGHIEP DUNG QUAT

Lé Thu Trang, Thdi Minh Qudn, Nguyén TRanh Sang .................cccoeeeeeeereecreieenerenenennn. 609
LAP BAN PO BIA CHAT PHUONG TRA VINH, HOA THUAN, LONG PUC, NGUYET HOA
THUOC TINH VINH LONG (CU) PHUC VU XAY DUNG HA TANG GIAO THONG

Chau Trieong Linh, HUPRE HONG ..............c.cccveveeeeeeeeeeeseeeeeeeiveeeeee e sene s, 616
XAY DUNG BAN PO MO PHONG TINH DE Bl TON THUONG NGAP LUT O VIET NAM
BANG THUAT TOAN HOC MAY TRONG GOOGLE EARTH ENGINE

Nguyé~n Thi Nu, Tran Thi Huyén DiCU.......cooiiiiiiii e 626
DANH GIA HIEU QUA CUA VIEC TRONG MAM TRANG TRONG PHONG CHONG SAT LO
BO SONG TAI XA LUU NGHIEP ANH, TINH VINH LONG

Huynh Hitu Tri, Ngé Gia Truyén, Nguyén Thanh Cong, Hupnh Van Hiép ...........c............ 634
NGHIEN CUU MOT SO NOI DUNG THIET KE VA CONG NGHE THI CONG CQOC DA DAM

GIA CO NEN - KHA NANG UNG DUNG TRONG GIA CO NEN PUONG O TO KHU VUC
DPONG BANG SONG CUU LONG

Pham Vin Himng, Tran Phil TRARK .............ccccoveveeeeeeeeeeeeeeeeeseee e, 642
DE XUAT CHIEU DAI COC BE TONG COT THEP TIET DIEN NHO PHU HOP VOI CAP TAI TRONG
CUA NHA THAP TANG TRONG PIEU KIEN BIA CHAT XA TRUNG THANH, TINH VINH LONG

Lam Ngoc Qui, LE Trong NAGH ............ccooeiiiiii e 651
NGHIEN CUU SU BIEN BOI MOT SO PAC TRUNG CO LY CUA PAT YEU KHU VU'C PONG
BANG SONG CUU LONG

Vii Anh Tudn, Pham Thai Binh, Nguyén Pirc Manh, Vii BAch TUGR ...........c.cocvoeveeeeeeeeann 660
BIEN DANG NEN PUONG GIA CO BANG CQC XI MANG - DAT CHIU HOAT TAI THEO
TIEU CHUAN TRONG BPIEU KIEN BIA CHAT BPONG BANG SONG CUU LONG

Pham Hitu Ha Giang, Pang Tan Pam, Nguyén Truong Phat, Pham Minh Triét .............. 669
NGHIEN CUU XAY DUNG MO HINH CAU TRUC HE THONG TANG CHUA NUGC VUNG
DONG BANG SONG CUU LONG UNG DUNG PHAN MEM ROCKWORK 17

Pham Thi Viét Nga, Duwong Van Binh .............c.ccccouieiiiiiiiiiie i ieeees e 679



268 HOI NGHI KHOA HOC TOAN QUOC VIETGEO 2025

NGHIEN CUU TONG QUAN KHA NANG UNG DUNG CONG NGHE IoT
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Tém tit

Bién dang (do co ngét, tir bién, nhiét o va tai trong) 1a mot trong nhitng nguyén nhéan chinh
dan dén nut va suy giam do bén 1au dai cia két ciu bé tong. Cac phuong phap giam sat truyén
thdng thuong ton kém, khong lién tuc va thiéu kha ning canh bao sém. Bai béao giGi thidu viéc
thuc hién mot nghién ciu tong quan nham danh gia kha nang ang dung cua cong nghé Internet
van vat (IoT) nhu mét giai phéap cach mang cho bai toan kiém soét bién dang két ciu bé tong va
bé tong cbt thép. Muc dich chinh cua nghién ctru 1a tap trung phén tich ba khia canh chinh: (i) Hé
thdng céc cam bién khong day tién tién (nhu strain sensor, FBG, cam bién 4p dién tro) cho phep
thu thap dit liéu bién dang v&i d6 chinh xac cao; (ii) Kién triic mang va giao thirc truyén thong
(nhuw LoRaWAN, NB-I0T, Wi-Fi) pht hop cho méi truong cong truong xay dung; va (iii) Cacnén
tang dm may va thuat toan phan tich dit liéu 16n cho phép xr 1y, luu trit va dién giai dit liéu theo
thoi gian thue, hudng toi bao tri du doan. Két qua tong quan tir cac nghién ciru tiéu biéu trén thé
gidi cho thay cong nghé l1oT khdng chi kha thi ma con mang lai hiéu qua vuot troi vé tinh ty dong
hoa, dd chinh xac va kha nang giam sat lién tuc, mé ra mot ky nguy@n méi trong quan 1y két cau
bén vitng va thong minh.

Tirkhoa: 10T, giam sét bién dang, bé téng, cam bién khong day, bao tri du doan, xir 1y dit lidu
dam may.

1. Pit van dé

Bé tong 1a vat lidu xay dung pho bién nhat trén toan thé gisi, nhung céc két cu bé tong thuong
xuyén phai d6i mat vai hién tugng bién dang theo thoi gian. Cac bién dang nnay, bét ngu0n tu qua
trinh co ngot, tir bién, sy thay doi nhiét do va tac dong cua tai trong, 1a tién dé dan dén sy hinh
thanh vét niit, lam giam kha ning chiu luc, d6 bén va tudi tho cong trinh (Aitcin, P. C., 2000) [1].
Viéc giam sat chinh x4c va lién tuc cac bién dang 1 vo ciing quan trong dé danh gia sirc khoe két
cau, dwa ra cac canh béo sém va lap ké hoach béo tri két cAu va cong trinh mot céch kip thoi va 6
hi¢u qua. Cac phuong phap gidm sat truyén théng (st dung thiét bi do co hoc hoic dién tu co day)
ton tai nhidu han ché: chi phi lap dat va bao tri cao, hé thong day dan phurc tap, yéu cau nhan sy
van hanh tai chd va chi cung cap dir lidu tai cac thoi diém roi rac, khdng nam bit dugc dién bién
day du cua bién dang (Lynch, J. P etal.,2006) [2]. Trong bbi canh d6, cudc cach mang cong nghiép
4.0 v6i su phét trién vugt bac ciia cong nghé Internet of Things (IoT) d& m¢ ramot huéng tiép can
dot pha. Bai bao nay thuc hi¢n mot nghién ctru téng quan dé hé théng hoa cac thanh tyu, danh gia
tiém niang va thach thirc trong viéc ung dung cdng nghé IoT vao viéc kiém soat va giam sat bién
dang bé tong.
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2. Tong quan vé hé thong IoT giam sat bién dang

L&op ng dung
Web/Mobile Dashboard
Canh bao, Bao cao

!

Internet

i

Lop xtr ly dir liéu
Cloud Platform
L Al & Machine Learning

i

L&p mang & Gateway
Wi-fi, LoRaWAN, NB-IoT

i

L&p cam bién
Strain Gauge, FBG, Piezo
Gan trén két cau

Hinh 1. Kién triic tong quan mét hé thang 10T gidm sét bién dang két cau dién hinh

Mbt hé théng loT hoan chinh cho gidm sét bién dang thudng dwoc ciu thanh tir 4 16p chinh [3]
nhu Hinh 1.
2.1 Lép cim bién (Perception Layer)

~ Pay 1a 16p tiép xdc tryc tiép v6i két cau, dong vai tro thu thap dir ligu. Cac loai cam bién tién

tién duoc tng dung bao gom:

Cam bién bién dang dién tré (Strain Gauge): La cong ngh¢ phd bién, gid thanh hop 1y, yéu cau
bo khuéch dai tin higu (vi du HX711) dé sb hoa [4].

Cam bién soi quang (Fiber Bragg Grating - FBG): Uu diém vuot tri vé do chinh xac cao, kha
ning chong nhiéu dién tir va an mon, phu hgp cho méi trudng khac nghiét [5].

Cam bién ap dién tro (Piezoelectric sensor): C6 kha ndng tu cap nang lugng (energy
harvesting) tur rung dong cua két cau, phu hop cho cac tng dung lau dai [6].

-— Optical fiber

Hinh 2. (a) Cam bién strain gauge dién tré gdn trén bé mat bé tong;
(b) Cdm bien sgi quang FBG dwoc nhing trong bé tong [7].
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2.2 Lop mang (Network Layer)

Lép nay c6 nhiém vu truyén tai dir liéu tir cac cam bién dén gateway va 1én internet. Viéc lya
chon giao thuc truyen thdng phu thude vao pham vi, toc do va nang luong tiéu thy. So do so sanh
dugc thé hién trong Hinh 3.

Bi€u dd so sanh cac giao thirc truyén thong

L}

LoRaWAN
o0 ®
& NB-loT
=
£
©
£
a
c
0
on
= Wi-Fi (ESP32)
>
=
g‘ Bluctooth

Tiéu thy nang lugng thap Tiéu thy nang lugng cao

Hinh 3. Biéu do so sanh cac giao thitc rruyén thong 10T phé bién dya trén phgm vi
va muc tiéu thy nang luong.

Giao thirc tam ngan (Short-range): Wi-Fi (ESP32), Bluetooth. Phu hgp cho cac cong trinh quy
mo nho, ¢é san ha ting mang.

Giao thirc dién rong cong suit thap (LPWAN): La xu huéng chu dao cho giam sat cong trinh
Ion.

LoRaWAN: Uu diém 14 khoang cach xa (vai km), tiéu thy nang luong cuc thap, chi phi trién
khai thap [8] Hinh 4.

NB-10T: V4n hanh trén mang di dong, d6 6n dinh va bao mat cao, phi hgp khu virc d6 thi.

g
0 %,
‘. |l 3G/Ethernet/WiFi
.’ ....... <LORa> ....... .' ....... <| i |>%
Dewces.’-' Gateway Network Server
ug

Hinh 4. Md hinh trién khai mang LoRaWAN cho mét cong truong xdy dung lon,
Vdi Gateway thu thdp dir liéu tir cac node cam bien.
2.3 Lop xu ly dir liéu (Processing Layer)

Dir liéu dugc truyén 1én cac nén taing dam may (Cloud Platform) nhu AWS IoT, Azure, hoac
ThingSpeak [9]. Tai day, dit liéu dugcluu trir, Xur Iy va ap dung cac thuat toan phan tich dé dy bao
xu hudng [10]. Két qua dugc hién thi tryc quan trén cac bang diéu khién (Dashboard), nhu minh
hoa trong Hinh 5.
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Hinh 5. Giao di¢n dashboard giam sat bién dang theo thoi gian thuc trén nén tang diam may,
hién th; gia tri cam bién va canh bdo vieot ngieong [11].

Xac dinh cac ngudng canh béo bién dang nguy hiém.

Du bao xu hudng bién dang trong twong lai dua trén mé hinh hoc may, hudng toi bao tri du
doan.
2.4 Lop wng dung (Application Layer)

La giao dién tuong tac voi nguoi dung (K su, chu dau tu) théng qua Web Dashboard hoic
Ung dung di dong. Lp ndy cung cap:

Hién thi dir liéu bién dang theo thoi gian thuc dudi dang db thi, ban db nhiét.

Giri canh bao tw dong (email, SMS) khi phat hién bat thuong.

Béo c4o va xuat dit liéu dé phan tich sau.
3. Tiém ning va thach thirc
3.1 Tiém ning iing dung

Giam sat lién tuc, theo thoi gian thuc: Theo d6i 24/7 moi dién bién cua bién dang, ké catrong
giai doan d6 bé tong va bao dudng quan trong.

Ty dong hoa va giam chi phi nhan cong: Loai bo hoan toan quy trinh do dac thu cong, giam
thiéu sai so va rui ro an toan lao dong.

Bdo tri du doan (Predictive Maintenance): Khd nang phén tich dix li¢ul6n gitip du bao hu hong
tir som, cho phép can thiép kip thoi, kéo dai tudi tho cong trinh va tdi uu hoa chi phi vong doi [10].

Nang cao tinh minh bach: Cung cap dit liéu khach quan, lién tuc cho tat ca cac bén lién quan,
giup quan ly dy &n hiéu qua hon.

3.2 Thich thirc va huong nghién ciu tuong lai
Vian @ niang lugng: Cac node cam bién dat ngodi troi can c6 ngudn dién on dinh. Hudng

nghién ctru tap trung vao cac giai phap thu nang lugng (energy harvesting) tir moi truong (4nh
sang, rung dong, chénh 1éch nhiét do) [6].

Do bén va 6n dinh caa cam bién: Cam bién can duoc bao vé dé chdng chiu dugc véi moi
trurong xay dung khac nghiét (am udt, va dap, kiem hoa trong bé tong).

Chuén hoa va tich hop hé thdng: Can ¢ cac tiéu chuan chung dé cac thiétbi tir nhiéu nha cung
cap khéc nhau cd theé giao tiép va tich hgp lien mach vai nhau.

Bao mat dir lidu: Dir liéu két cdu 1a thong tin nhay cam, doi hoi céc giao thirc ma hoa va bao
mat manh mé& dé chong lai cac cudc tan cobng mang.
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4. Két luan

Nghién ciru tong quan nay da chi ra rang cong nghé 10T hoan toan c6 tiém nang cach mang
hoéa linh vuc kiém soét va giam sat bién dang két cau bé tong. Voi su két hop cua cac cam bién
thdng minh, mang truyén théng tiét kiém ning luong va nén tang phan tich dir liéu dam may, hé
thdng ToT mang lai mot giai phap toan dién, tw dong va hiéu qud, vuot troi hon hén so vai cac
phuong phép truyén théng. Mic du van con nhitng thach thirc vé néng lugng, d6 bén va chuan
hoa, nhung nhiing 1¢i ich ma IoT mang lai 1a rat ro rang, dac biét 1a kha nang chuyen dbi tir mo
hinh bao tri khic phuc sang md hinh bao tri dy doan. Diéu ndy khong chi nang cao d6 an toan va
tudi tho cong trinh ma con tdi wu héa chi phi quan 1y van hanh trong sudt vong doi cia két cau.
Céc nghién ciru trong tuong lai can tap trung vao viéc phat trién cac cam bién tu cap nang luong,
ting cudng do bén va xay dung céc khung tiéu chuan dé thic ddy ¢ng dung rong rai cong nghé
IoT trong nganh xay dung.

Loi cdm on
Nghién ctru nay duoc tai tro bai Dé tai Khoa hoc va Cong nghé cip Co s cua Trudng

Pai hoc Mo - bia chat, ma s6 T25-03. Nhém nghién ctru xin chan thanh cam on Truong Dai hoc
Mo - Dia chat.
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Abstract

Deformation (due to shrinkage, creep, temperature and load) is one of the main causes of
cracking and deterioration of the durability of concrete structures. Traditional monitoring methods
are often expensive, intermittent and lack early warning capabilities. This paper conducts a
comprehensive study to evaluate the applicability of Internet of Things (IoT) technology as a
revolutionary solution to the problem of concrete deformation control. The paper focuses on
analyzing three main aspects: (1) Advanced wireless sensor systems (such as strain sensors, FBGs,
piezoresistive sensors) that allow for the collection of deformation data with high accuracy; (ii)
Network architectures and communication protocols (such as LoRaWAN, NB-10T, Wi-Fi) suitable
for construction site environments; and (iii) Cloud platforms and big data analytics algorithms that
enable real-time data processing, storage and interpretation, towards predictive maintenance. The
overall results from typical studies around the world show that IoT technology is not only feasible
but also brings outstanding efficiency in terms of automation, accuracy and continuous monitoring
capabilities, opening a new era in sustainable and intelligent structure management.

Keywords: 10T, deformation monitoring, concrete, wireless sensors, predictive maintenance,
cloud data processing.



