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LOI NOI PAU

01 nghi khoa hoc qudc gia “Phdt trién bén viing khoa hoc cong nghé Mo va Méi truong” -

SDM 2026 duoc Truong Pai hoc Mo - Pia chat phdi hop véi Tap doan Cong nghiép Than -

Khoéng san Viét Nam ciing cac ddi tac to chirc nhan dip Ky niém 60 nim thanh 1ap B6 mon Khai
thac ham 10.

Hoi nghj 1a dién dan quan trong dé cac nha khoa hoc, nha quan 1y, chuyén gia va doanh nghiép gip gd,
trao doi, chia sé kinh nghiém thyc tién, cong bd cac két qua nghién ctru méi va dé xuat nhimng giai phap
tién tién trong quan Iy tai nguyén, khai thac va st dung hop Iy khoang san, bao v¢ moi truong, hudng téi
phat trién bén viing nganh cong nghiép khai khoang.

Trong qua trinh chuén bi va to churc, Hoi nghi da nhéan duoc sy quan tdm, hudng Gng tich cuc ciia dong
dao cac nha khoa hoc, chuyén gia va nha quan 1y trong va ngoai nude. Ban T6 chirc da tiép nhan 60 bai
bao khoa hoc thudc cac linh vue chuyén mén ctia Hoi nghi. Trén co sé danh gia, phan bién nghiém tuc,
Ban Bién tap da lya chon dugc 37 bao céo co chét luong dé xudt ban trong Tuyén tap bdo cdo toan van,
tap trung vao cac chu dé chinh:

- Cong nghé va thiét bi khai thac mo;

- An toan, v¢ sinh lao dong trong nganh ma;

- M6i truong mo bén vimng va co trach nhiém;

- Chuyén d6i s6 va xanh trong linh vuc quan 1y tai nguyén, khai thac khoang san;

Toan bo thong tin khoa hoc vé Héi nghi, trong d6 ¢6 Tuyén tap cac béo cdo toan vin, dugc cong bd va
dang tai trén website chinh thirc cuia Hoi nghi tai dia chi: https://khaithachamlo.humg.edu.vn/.

Ban T$ chirc tran trong cam on Truong Pai hoc Mo - Dia chat, Tap doan Cong nghiép Than - Khoang
san Viét Nam v6i vai tro don vi déng cai, ciing cic co quan, don vi dong t6 chirc di tich cuc phdi hop va
g6p phin quan trong vao thanh cng ctia Hoi nghi. Xin chan thanh cam on cic nha khoa hoc da gui toi
Hoi nghi nhung cong trinh nghién ctru co gia tri; cam on Ban Bién tap, cac chuyén gia phan bi¢n va Ban
Thu ky d4 nd luc, trach nhiém trong sudt qua trinh chuén bi, bién tap va t6 chc.

Ban T4 chirc rat mong tiép tuc nhan dugc sy quan tim, hop tac va nhirng ¥ kién dong gép quy bau
cua cac co quan, t chirc, nha khoa hoc va doanh nghiép dé cac ky Hoi nghi ngay cang ning cao chét
lwong, gop phén thuc dy sy phat trién bén vimg trong linh vuc tai nguyén, khai thac mé va méi truong.
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- VINACOMIN
TRUONG DAI HOC MO - BIA CHAT TAP DOAN CONG NGHIEP THAN - KHOANG SAN VIET NAM

or

CAC DON V| TAI TRQ CHINH

B

VINACOMIN
TAP DOAN CONG NGHIEP THAN TONG CONG  TY DONG BAC
- KHOANG SAN VIET NAM - B0 QUGC PHONG

<Eie
VIEN KHOA HOC CONG NGHE MO - CONG TY CP TU VAN AU TU' MO CONG TY 35 - CHI NHANH CONG TY CANG - CHI NHANH
VINACOMIN VA CONG NGHIEP - VINACOMIN TONG CONG TY PONG BAC TONG CONG TY DONG BAC
CONG TY THAN CONG TY CP THAN CONG TY THAN CONG TY THAN
MAO KHE - TKV HA LAM - VINACOMIN HA LONG -TKV HON GAI - TKV

g
>

KHE CHAM TKV

CONG TY THAN CONG TY THAN CONG TY THAN CONG TY THAN
KHE CHAM - TKV NAM MAU -TKV QUANG HANH - TKV DUONG HUY - TKV
y_TAID N\
‘ey
CONG TY CP THAN CONG TY CP THAN CONG TY THAN CONG TY THAN
MONG DUONG - VINACOMIN NUI BEO - VINACOMIN THONG NHAT - TKV UONG Bi - TKV
A‘ VIET BAC M
Vimico N 4 =Y
CONG TY CP THAN TONG CONG TY KHOANG SAN TKV - CTCP TONG CONG TY CONG NGHIEP TONG CONG TY CONG NGHIEP
VANG DANH - VINACOMIN MO VIET BAC TKV - CTCP HOA CHAT MO - VINACOMIN

S
)
q

CONG TY CP THAN CONG TY XAY LAP MO - TKV

DEO NAI - COC SAU - TKV

TND

CONG TY THAN NA DUONG - VVMI

d

NANG TAM GIA TR} DENG THAN

CONG TY CP KINH DOANH THAN
CAM PHA - VINACOMIN

CONG TY KHE SIM

CONG TY 91 - CHI NHANH CONG TY 45 - CHI NHANH CONG TY KHE SIM - CHI NHANH CONG TV CG PHAN 397
TONG CONG TY BONG BAC TONG CONG TY DONG BAC TONG CONG TY DONG BAC - TGNG CONG TY BONG BAC
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Ho va tén Pon vi cong tac Nhiém vu
GS.TS. Tran Thanh Hai Truong Dai hoc Mo - Dia chat Truéng ban
PGS.TS. Nguyén Thé Vinh Trudng Dai hoc M - Dia chat Pho Truéng ban
PGS.TS. D0 Ngoc Anh Truong Dai hoc M - Dia chat Uy vién
PGS.TS. Bui Manh Ting Truong Dai hoc M6 - Dia chat Uy vién
TS. Nguyén Cao Khai Truong Dai hoc M6 - Dia chét Uy vién
TS. Nguyén Van Thinh Truong Dai hoc Mo - Dia chat Uy vién

BAN KHOA HQC VA BIEN TAP

Hovatén Don vi cong tac Nhiém vu
PGS.TS. Nguyén Thé Vinh Truong Dai hoc Mo - Dia chat Truéng ban
PGS.TS. Nguyén Viét Nghia Truong Dai hoc M6 - Dia chét Phd Truéng ban
PGS.TS. Bui Manh Tung Truong Dai hoc M - Dia chat Phé Trudng ban
TS. Nguyén Cao Khai Truong Dai hoc Mo - Dia chat Phé Truéng ban
GS.TS. Vo Trong Hung Truong Dai hoc Mo - Dia chat Uy vién
GS.TSKH. Lé Nhu Hung Hoi Khoa hoc va Cong nghé Mé Viét Nam Uy vién
PGS.TS. Tran Xuan Ha Hoi Khoa hoc va Cong nghé Mé Viét Nam Uy vién
PGS.TS. Tran Van Thanh Hoi Khoa hoc va Cong nghé Mé Viét Nam Uy vién
PGS.TS. D6 Manh Phong Hoi Khoa hoc va Cong nghé Mo Viét Nam ny vién
PGS.TS. Phiing Manh Déc Hoi Khoa hoc va Cong nghé Mé Viét Nam Uy vién
TS. Lé Van Thao Hoi Khoa hoc va (ong nghé Mé Viét Nam Uy vién
PGS.TS. L& Tién Diing Truong Dai hoc Mo - Dia chat Uy vién
PGS.TS. Pham Van Hoa Truong Dai hoc Mo - Dia chat ny vién
PGS.TS. Nguyén Phi Hung Truong Dai hoc M - Dia chat Uy vién
PGS.TS. Vi Trung Tién Truong Dai hoc M - Dia chat Uy vién
PGS.TS. Nguyén Anh Tuan Truong Dai hoc M - Dia chat Uy vién
TS. D0 Anh Son Truong Dai hoc Mo - Dia chat Uy vién
TS. Nguyén Van Thinh Truong Dai hoc M - Dia chat Uy vién
TS. Pao Van Chi Truong Dai hoc Mo - Dia chat Uy vién
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Ho va tén Pon vi cong tac Nhiém vu
TS. Pham Diic Hung Truong Dai hoc Mé - Dia chat Uy vién
TS. Vi ThaiTién Diing Truong Dai hoc Mo - Dia chat Uy vién
TS. L& Quang Phuc Truong Dai hoc Mé - Dia chat Uy vién
TS. Nguyén Van Quang Truong Dai hoc M6 - Dia chat Uy vién
ThS. Pham Van Quan Vién Khoa hoc Cong nghé Mo Uy vién
ThS. Nguyén Hong Cuong Truong Dai hoc Mé - Dia chat Uy vién
BAN THU KY
Hova tén Pon vi cong tac Nhiém vu
PGS.TS. Bui Manh Tung Truong Dai hoc M - Dia chat Truéng ban
PGS.TS. Lé Tién Diing Truong Dai hoc Mo - Dia chat Ph Trudng ban
TS. Viii Théi Tién Diing Trudng Dai hoc Mé - Dia chét Uy vién
TS. Nguyén Van Quang Truong Dai hoc M - Dia chat Uy vién
ThS. Dinh Thi Thanh Nhan Truong Dai hoc M - Dia chat l]y vién
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MUC LUC

LOI NOI DAU 3

BO MON KHAI THAC HAM LO: 60 NAM XAY DUNG VA PHAT TRIEN (1966 - 2026) & 12
70 NAM DAO TAO NGANH KHAI THAC MO HAM LO (1956 - 2026)

PINH HUGNG DAl MGSI VA PHAT TRIEN CONG NGHE KHAI THAC THAN HAM LO TAI 17
TKV GIAIDOAN 2026 - 2030
Vii Anh Tuan', Nguyén Minh Tuyén™
"Tap doan Cong nghiép Than - Khodng sdn Viét Nam

TINH TOAN THONG GIO MO KHI T® CHUC KHAI THAC DONG THOI 6 LO CHG CUA 29
TANG -230/-150 CONG TY THAN MAO KHE - TKV
Nguyén Cao Khai'*", Vii Thai Tién Diing'?, Dinh Thi Thanh Nhan'?2, Vii Ditc Nghia'
"Truong Dai hoc M - Dia chdt
*Nhdm nghién ctiu Phdt trién bén viing Khoa hoc, (ong nghé M6 va Moi truong (SDM)
*Tap doan Cong nghiép Than - Khodng sdn Viét Nam

ANH HUGNG CUA QUA TRINH NG MIN KHI DAO LO DPEN DO ON DINH CUA 41
DUONG LO LAN CAN: NGHIEN CUU TRUONG HOP MOT DUONG LO TAI CONG TY
THAN VANG DANH
Buii Manh Tung', Ngé Thanh Tam?, Tran Trung Thai®, Nguyén Chi Thanh™*
"Truong Dai hoc M - Bia chdt
256 Nong nghiép va Moi truong tinh Qudng Ninh
3Céng ty (0'phdn Than Cao Son - TKV

NGHIEN CUU VA XAy DUNG MO HINH TRi TUE NHAN TAO DU BAO DIEN TiCH 60
GUONG LO SAU KHI NG MIN TAI MOT SO BUONG LO BIEN HINH TRONG KHAI THAC
HAM LO KHU VUC QUANG NINH
D6 Hoang Hiép'?, Nguyén Viét Hung?, Bai Manh Ting', Nguyén Chi Thanh'”
"Truong Dai hoc M - ia chat
2(dng ty 35 - Chi nhdnh Tong Cong ty Dong Bdc
3Céng ty (0 phdn Tur vdn Ddu tw Mé va Céng nghiép - Vinacomin

MECHANICAL BEHAVIOR OF CFRP-CONFINED HIGH-WATER MATERIAL UNDER 70
DYNAMIC LOADING
Feiyang Feng', Baiyun Yu', Shuling Meng?, Hongchao Zhao**
'School of Geology and Mining Engineering, Xinjiang University
2 China West Construction Group Co., Ltd.
3 State Key Laboratory of Intelligent Construction and Healthy Operation and Maintenance of Deep Underground Engineering

NGHIEN CUU GIAI PHAP GIAM THIEU NONG DO BUI TAI MAT BANG CANG KHE DAY 80
THUOC CONG TY CANG - CHI NHANH TONG CONG TY BONG BAC
Bui Thanh San', Bui Quang Sang' Nguyén Van Thinh?*, Nguyén Viét Thang?
'Cong ty Cdng - Chi nhdnh Tong Cong ty Bng Bdc
Truong Bai hoc Mé - Dia chdt
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7 CO GIGI HOA TRONG KHAI THAC HAM LO TAI MO THAN HA LAM: THUC TRANG VA 88
BINH HUGNG CHIEN LUGC PHAT TRIEN BEN VUNG GIAI DOAN 2026 - 2030
Nguyén Hitu Dat’, Vii Ngoc Thang?, Dinh Trung Kién?, D6 Trung Thanh', Vii Ba Trugng"”
'Cong ty (G phdn Than Ha Ldm - Vinacomin
“Tap doan Cong nghiép Than - Khodng sdn Viét Nam
8 NGHIEN CUU DE XUAT GIAI PHAP PHUN EP NUGC TANG DO LIEN KET CUA THAN 98
TAI CAC GUGONG LO BAO QUA VIA THAN MEM YEU, BG ROI TAI CONG TY THAN
KHE CHAM - TKV
Tran Qudc Doan', Nguyén Cao Khai>*", Dang Van Kién?, D6 Trong Tan'
'Cong ty Than Khe Cham - TKV
Truong Dai hoc Ma - Dia chdt
3Nhém nghién ciiu Phdt trién bén viing Khoa hoc, Cong nghé Mé va Moi trudng (SDM)
9 GIAI PHAP XAY DUNG CONG VIEN TRONG KHU VUC MO THAN NA DUONG, CONGTY 105
THAN NA DUONG, TONG CONG TY CONG NGHIEP MO VIET BACTKV - CTCP
Nguyén Dang Hiép’, Nguyén Cao Khai**", Nguyén Quéc Tuan’
'Cong ty Than Na Duang - VVMI
Truong Dai hoc Ma - Dia chdt
3Nhém nghién ciiu Phdt trién bén viing Khoa hoc, Cong nghé Mé va Moi trudng (SDM)
10 NGHIEN CUU XAY DUNG PHUONG PHAP XAC BINH LUGNG GIO CAN DUA VAO MO THAN 115
HAM LO TRONG NGAY KHONG LAM VIEC
Tran Xuan Ha', Dao Van Chi>*, Nguyén Hong Cuong?
"Héi Khoa hoc va Cong nghé Ma Viét Nam
Truong Dai hoc Ma - Bia chdt
11 AN TOAN TRONG KHAI THAC THAN HAM LO VUNG QUANG NINH: THUC TRANG 123
CONG TAC AN TOAN VE SINH LAO PONG, CAC VAN BE COT LOI VA BINH HUGNG
CHIEN LUGC
Pham Ditc Thang'", Hoang Hung Thang', Nguyén Ngoc Minh', Lé Quang Phuc
"Truong Dai hoc Cong nghiép Qudng Ninh
Truong Dai hoc Mé - Bia chdt
12 GIAI PHAP NANG CAO TOC O DAO LO TAI KHU N.V MO THAN KHE TAM, CONGTY 135
THAN DUGCNG HUY -TKV
Cao Viét Phuang’, Nguyén Thé Cuong', Nguyén Van Thinh>*
'(6ng ty Than Duong Huy - TKV
2Truong Dai hoc Mé - Bia chat
13 THANH LAP HO CHIEU CHONG GIU CHO CAC BUONG LO DUGI KHU VUC MOONG 143
LO THIEN NUI BEO TAI MO THAN HA LAM
Vii Trung Tién'?", Dao Viét Doan', D6 Anh Son’
"Truong Dai hoc MG - Dia chdt
’Nhém nghién ccu Phdt trién bén viing Khoa hoc, (6ng nghé Mé va Mi trurong (SDM)
14 COMPUTER-AIDED DESIGN AND PLANNING METHODOLOGY FOR OPEN-PIT 157

AND UNDERGROUND DIMENSION STONE MINES: EUROPEAN EXPERIENCES AND
APPLICABILITY IN VIETNAM

Nguyen Anh Tuan'?", Pham Van Viet"?, Pham Van Hoa', Ngo Thanh Tuan?

Pham Tuan Cuong’, Tran Trung Anh'2, Do Anh Son'

"Hanoi University of Mining and Geology

2Research Centre for Mining and Electro-Mechanical Engineering, HUMG
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15 TiNH TOAN KIEM DINH KET CAU TUONG BE TONG HAM CHUA NUGC TAICONGTY 171
CO PHAN THAN MONG DUGNG - VINACOMIN
Nguyén Phi Hung', Bui Manh Tung’, Pham Biic Hung', Tran Trung Thai>*
"Truong Dai hoc M - Dia chdt
2(éng ty (6 phdn Than Cao Son - TKV
16 MECHANISM OF OVERSIZE BLOCK GENERATION AND BLOCK SIZE CONTROL IN 179
LARGE-SCALE OPEN-PIT COAL MINE BLASTING
Hongyan Xu', Fei Gao?, Hui Chen?"
"Xuefeng Science and Technology Group, Xinjiang University, Urumgi, 830000, China
“School of Geological and Mining Engineering, Xinjiang University, Urumgi, 830000, China
17 GIAI PHAP KY THUAT NANG CAO HIEU QUA THU HOI THAN NOC TRONG LO CHG 193
CO GIGI HOA BDONG BO VIiA 7 MO THAN HA LAM
Pham Diic Hung"", D6 Anh Son', Nguyén Phi Hung', Dao Van Chi', Pham Van Quan?
" Trutong Dai hoc M6 - Dia chdt
2Vién Khoa hoc Cdng nghé Ma - Vinacomin
18 TONG QUAN VE HE SO SUC CAN MA SAT CUA CAC LOAI DUGNG LO TREN THE GIOI 204
VAVIET NAM
Dao Van Chi', Pham Diic Hung"*, D6 Anh Son’
Pham Ti Phuong?, Dam Huy Tai?, Nguyén Minh D¢
"Truong Dai hoc M - Dia chdt
2C6ng ty (6 phan Tur vdn ddu tu M6 va (ong nghiép - Vinacomin
*Cuc Cong nghiép, Bo (ong Thuang
19 DANH GIA KET QUA Ap DUNG CONG NGHE CO GIGI HOA KHAI THAC TAI CAC 217
MO THAN HAM LO THUOC TKV VA BINH HUONG PHAT TRIEN GIAI DOAN 2026 - 2030
Duong Diic Hai'*, Dao Hong Quang', D6 Van Hoang'
"Vién Khoa hoc Cong nghé Mé - Vinacomin
20 KET QUA TU VAN THIET KE CAC MO THAN HAM LO KHAI THAC TRONG DIEU KIEN 226
PHUC TAP CUA TKV
Pham Van Quéan'*", D6 Van Hoang?, Than Van Duy?
"Truong Dai hoc M - Dia chdt
2Vién Khoa hoc Cong nghé Mé - Vinacomin
21 MO HINH TRi TUE NHAN TAO DU BAO VAN TOC HAT CUC DAI PPV TAIDUONG LO 235
CHIU ANH HUGNG CUA CONG TAC NO MIN
Nguyén Chi Thanh', Pham Quang Nam?, Bui Manh Ting"’
"Truong Dai hoc M - Dia chdt
Truong Dai hoc Dién luc
22 GOC NHIN VE HOAN THIEN VAN HOA AN TOAN LAO PONG TRONG KHAI THAC THAN 244

HAM LO & MO THAN VANG DANH KHI XUONG SAU
Lé Quang Phuc", Pham Ditc Thang?, Nguyén Dang Hiép?
" Trudng Dai hoc M6 - Dia chdt
2 Truong ai hoc (ong nghiép Qudng Ninh
3 (6ng ty Than Na Duong - VVMI
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22026 / PHAT TRIEN BEN VONG KHOA HOC CONG NGHE MO VA MOI TRUONG

23 NGHIEN CUU SU DUNG NGUON CAT NGHIEN TU DA THAI MO CHE TAO BETONG VA~ 252
MOT SO SAN PHAM UNG DUNG
Pham Thi Nhan'?", Huynh Linh Chi', Dang Quang Hiéu', 6 Manh Diing’
"Truong Dai hoc Ma - Dia chdt
“Nhdm nghién ciu Bja ky thudt, vt liéu va phdt trién bén viing, Truong Dai hoc M - Dia chdt
24 NGHIEN CUU TONG QUAN VE ANH HUGNG CUA BUT GAY DEN QUA TRINH PAO LO 261
CHUAN B| VA KHAI THAC TRONG MO THAN HAM LO
Vii Thai Tién Diing', Bui Manh Tung", Nguyén Minh Diic2, Pham Quang Nam?
"Truong Dai hoc Ma - Dia chdt
“Cuc Cong nghiép, Bo (ong Thuong
*Truong Dai hoc Dién luc
25 DANH GIA NGUON PHAT SINH KHI BUI TAIMO THAN CAO SON VA DE XUAT GIAIPHAP 271
QUAN LY MOI TRUONG KHONG KHi CHO KHU VUC
D6 Manh Diing', Tran Thi Thanh Thiy?", Tran Anh Quén?
'Cong ty (8 phdn Tin hoc, Cong nghé, Méi truting - Vinacomin
2Truong Dai hoc Mé - Dia chdt
26 XU THE KHAI THAC BANG CONG NGHE CG GIGI HOA TAI CAC MO THAN HAM LO 279
VUNG QUANG NINH THUOC TKV
Pham Biic Hung'**
"Truong Dai hoc Mé - Dja chdt
“Nhdm nghién ciu Phdt trién bén vimg Khoa hoc, Céng nghé Md va Méi truting (SDM)
27 TU VAN THIET KE CHUYEN DOl CONG NGHE KHAI THAC DUGI TRU BAO VE 288
DUONG LO KHU Il MO NUI BEO DE NANG CAO HIEU QUA KINH TE
Pham Van Quéan'%", Pham Diic Hung', Dao Van Chi', Truong Tién Quan’
"Truong Bai hoc Mé - Dja chdt
2Vién Khoa hoc (ong nghé Mé - Vinacomin
28 DANH GIA HIEU QUA LAM VIEC CUA CAC TRAM QUAT GIO CHINH TAI MO THAN 296
NAM MAU NHAM BAP UNG NHU CAU SAN XUAT THUC TE CUA MO
Dao Van Chi', Vi Thai Tién Diing"", Tran Xuan Ha?, Nguyén Hong Cudng’
"Truong Dai hoc MG - Dia chdt
*Hoi Khoa hoc va Céng nghé M Viét Nam
29 NGHIEN CUU NGUYEN NHAN GAY MAT ON BINH HE THONG BE BIEN TINH KIEN GIANG 304
(TRUGC KHI SAP NHAP)
Nguyén Tién Tai', Vo Nhat Luan®*
"Truong Dai hoc Ma - Dia chdt
2Trugmg Dai hoc Van Hién
30 UNG DUNG THUAT TOAN TOI UU TRONG MO HINH HOI QUY VECTOR HO TRO PE 313
DU DOAN NHIET DO KHONG KHi LO CHG TAI MO THAN NAM MAU
Nguyén Van Quang'”, Nguyén Van Thinh', Bui Manh Ting'
"Truong Bai hoc Mé - Dja chdt
31 NGHIEN CUU MO HINH LIEN KET GIUA CAI TAO PHUC HOI MOI TRUONG VOI TAI 321

sU DUNG QUY DAT SAU KHAI THAC KHOANG SAN: HUGNG TOI KINH TE TUAN HOAN
Tran Thi Ngoc'”, Dao Van Chi', Vi Thi Lan Anh’
"Truong Dai hoc Ma - Dia chdt

10
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32 NANG CAO HIEU QUA AP DUNG CONG NGHE CO GIGI HOA BONG BO TRONG 331
DIEU KIEN KHAI THAC VIA PHUC TAP
Lé Quang Phuc'”, Pham Diic Thang?, Tran Van Hung?
"Truong Dai hoc M - Dia chdt
“Truong Dai hoc Cong nghiép Qudng Ninh
3Cong ty 91 - Chi nhdnh Téng Cong ty Dong Bdc
33 UNG DUNG TRI TUE NHAN TAO DU BAO DIEN NANG TIEU THU CUA BANG TAI KHU VUC 341
QUANG NINH BINH HUGNGTIET KIEM BIEN NANG
Nguyén Dinh Tién', Nguyén Huyén Trang®", L& Xuan Thanh?
"Truong Dai hoc (ong nghiép Ha Noi
Tnong Dai hoc Viet - Hung
3Truong Dai hoc Mé - Bja chdt
34 DANH GIA HIEN TRANG VA BE XUAT CAC GIAI PHAP KY THUAT ON DINH CHE pd 353
THONG GIO TAI MO THAN MAO KHE
Nguyén Héng Cudng'", Dao Van Chi’, Lé Van Thao?, L& Quang Phuc', Vii Diic Trong®
"Truong Dai hoc M - Dia chdt
’Héi Khoa hoc va (ong nghé Mé Viét Nam
*(ong ty Than Mao Khé - TKV
35 NGHIEN CUU UNG DUNG MO HINH CHUOI TRONG LUA CHON PHUONG AN MG ViA: 362
Vi DU CHO MO CHi - KEM LUNG HOA|, BAC KAN
Dinh Thi Thanh Nhan'", Ngé Thai Vinh'
"Truong Dai hoc M - Dia chdt
36 NGHIEN CUUDE XUAT GIAI PHAP CAITHIEN CHAT LUONG MOITRUGNG KHONG KHi 371
TAI MAT BANG SAN CONG NGHIEP MO THAN MONG DUGNG
Hoang Hung Thang', Nguyén Van Thinh?"
"Truong Dai hoc (6ng nghiép Qudng Ninh
2Tnong Dai hoc M - Dia chdt
37 UNGDUNGMO PHONG SO DANH GIA KHA NANG AP DUNG CONG NGHE KHAITHAC 380

KHONG TRU BAO VE DUGI DA VACH BEN VUNG VUNG THAN QUANG NINH
Lé Tién Diing"”, Pham Trung Nguyén?
"Truong Dai hoc M - ia chdt
“Trung tam Ha trg tién bg Ky thudt md, Hi Khoa hoc va Cong nghé M Viét Nam
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NGHIEN CUU MO HINH LIEN KET
GIUA CAI TAO PHUC HOI MOI TRUONG
VOI TAI SUDUNG QUY PAT SAU KHAI THAC KHOANG SAN:
HUONG TOI KINH TE TUAN HOAN

Tran Thi Ngoc"*, Pao Vin Chi', Vii Thi Lan Anh'
"Truong Dai hoc Mo - Dia chat

TOM TAT

Bai viét tap trung nghién ctru md hinh cai tao, phuc hdi méi trudng (CPM) tich hop cac gia tri kinh té
tuan hoan sau khai thac khodng san 16 thién, dic biét 1a cac mo cat soi tai luu vuc song Hong. Thong qua
phan tich cac huo’ng dan k¥ thuat hién hanh, nghlen ctru chi ra rang, viéc phuc hdi khong chi dung lai &
dap g quy chuan méi trudng ma con co thé chuyén doi thanh cac quy dat co gia tri kinh té nhu khu nudi
trong thily san hodc ho sinh thai. Két qua so sanh cho thay mo hinh tudn hoan gitp t6i uu hoa chi phi dai
han va tao sinh ké bén ving so voi phuong phéap phuc hdi truyén thong.

Tir khéa: cdi tao phuc hoi moi triueong, kinh té tuan hoan; khai thdc; tai sir dung quy dat; khodng san
cat s6i séng Hong

1. Pit van dé

Hoat dong khai thac khoang san 19 thién tai Viet Nam, dac biét la nhom vat ligu xay dung nhu cat,
soi va da dang dong gop khoang 3% - 5% GDP qudc gia. Tuy nhién, mit trai ciia su phat trién nay la
nhiing t6n thuong sinh thai sau sic 1én bé mit dia hmh va hé thong thuy van (Lé Trinh, 2018). Theo sb
lidu tir Bo Tai nguyén va Mai trudng, trung binh mdi nam dién tich dat bi bién dang do khai thac mo 1én
t61 hang nghin hecta, lam thay ddi cAu tric dia chit va mét di cac dich vu hé sinh thai ban dia (Nguyén
Vin Thing, 2021).

Hién nay, cong tac cai tao phuc hdi moi truong (CPM) dang ding trude nhimng thach thic 16m.
Mac du khung phap 1y da duoc kién toan thong qua Luat Bao vé moi truong 2020 va Nghi dinh sb
08/2022/NB-CP, nhung thyc té trién khai tai cac doanh nghiép van mang tinh dbi pho. Nhidu phuong an
CPM chi dirng lai & cac giai phap co hoc nhu: san gat, trong cac loai cdy don loai c6 gia tri sinh thai thap
(nhu Keo tai twong), dan dén viéc quy dat sau khai thac bi bé hoang hodc hiéu qua str dung kém (B6 Tai
nguyén va Mai truong, 2024)

Trong khi d6, xu thé toan cau vé kinh té tuan hoan (Circular Economy) dang mo ra hudng di méi:
Tai nguyén dét dai sau mo khong phai 1a “phé tich” ma 1a mot ngudn lyc tiém nang (Ellen MacArthur
Foundation, 2019). Viéc 4p dung mé hinh phuc hdi tich hop tai sit dung quy dat cho cac muyc tiéu nhu:
du lich sinh thai, nuéi trong thuy san hodc tao 1ap cac ving dit ngap nudc nhan tao dang trd thanh tiéu
chudn méi (Mitsch va Gosselink, 2015). Bai viét nay tap trung nghién ctru cac giai phap k¥ thuét chuyén
sau va mo hinh kinh té tudn hoan ap dung cho cac mo cat, soi bai boi khu vuc song Hong, nham chuyén
d6i chi phi méi trudng thanh lgi ich kinh té bén vimng. Truong hop nghién ctru duoc lya chon 1a khu mo
cét tai x4 Nam Tién Hai, tinh Hung Yén.

2. Co s& ly thuyét va phwong phap nghién ctru
2.1. Co 56 Iy thuyét dia kj thudt cho mé cdt, séi ven song

Khu vyc bii bdi song Hong c6 dic diém dia ting phirc tap v6i cac thau kinh cat min xen k& bun sét,
¢6 d6 nhay cam cao véi bién dong muc nude song (Tran Thuc va cong su, 2016). Dé dam bao an toan cho
cac mo hinh tai st dung, viéc tinh toan 6n dinh mai dc sau phuc hoi 1a tién quyét. Nhom tac gia sir dung
phuong phap lat ct cia Bishop cai bién dé xac dinh hé s6 an toan (F,):

*Tac gia lién hé
Email: tranthingoc@humg.edu.vn
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c’.b+(W—u.b)tangol
cos a(1+tan a.tang’ /Fs)
Y W.sina

X
Fs=

Trong d6, u: Ap luc nude 16 rdng tai mat trugt (KN/m?),W: Trong lwong khdi dét bén trén mat truot
(kN). Cac tham s o, ¢’ (Iuc dinh va géc ma sat hidu qua) duoc xac dinh théng qua thi nghiém nén ba
truc thoat nude (CD) dé mo phong trang thai 6n dinh lau dai ciia mai dbc sau khi dong cira mo (Pham Huy
Giao va nnk, 2019). Theo TCVN 4253:2012, d6i v6i cac cong trinh ¢ tinh chit phuc vu dan sinh va du
lich sau khai thac, hé sb F, bét budc phai dat > 1,3 & trang thai on dinh 1au dai.

2.2. Quy trinh kj thudt phuc héi tich hop (Quy trinh 4 giai doan)

Quy trinh nay dugc xdy dung dya trén su tudn thu cac tiéu chuin qudc gia vé bao vé bd song
(TCVN 9140:2012) va chit lugng méi truong nude (QCVN 08-MT:2023/BTNMT).

Giai doan 1: Gia cd nén yéu béng coc tre. Tai cac khu vuc nén dat yéu ven sdng, coc tre (> 2 nam tudi,
duong kinh > 60 mm) dugc dong vai mat dd 25 coc/m?. Giai phap nay dua trén nguyén 1y coc ma sat gitip
nén chit dit, ting cuong strc khang cit cho tang dat bé mat (P& Quang Binh, 2020).

Giai doan 2: K thuat ké mém ro d4 da tang. Thay vi ké cimg gy gian doan trao d6i sinh hoc, nghién
ctru dé xuét hé ro da xép bac thang.

1. Lép 16t: Vai dia ki thuat khong dét xuyén kim dé ngan cat bi ria troi.

2. Ro thép: Loai ma kém boc PVC (d¢ day boc nhya > 0,5mm) dé khang man va axit.

3. Neo khoa: Pong coc tre dai 2m xuyén qua than ro da vao mai dat gdc theo goc 45° dé tao lién két
khoi (Hengchaovanich, 1998).

Giai doan 3: Thiét ké ving dat ngap nudc nhan tao véi hé thyc vat thuy sinh (sen, sing, say)
Hé thuc vat nay c6 kha nang hip phu nito, phdt pho va loc cac chat lo lung (TSS) thong qua hé ré
(Vymazal, 2011).

Giai doan 4: Cung c6 sinh hoc bang co Vetiver. Trong c6 Vetiver trén phdn mai dat phia trén k. Hé
1 Vetiver dong vai trd “dinh dit” sinh hoc su t6i 3 - 4m (Nguyén Lé Tuén, 2015).

2.3. Co s¢ I thuyét vé danh gid tinh kinh té tuan hoan

Day 1a khung 1y thuyét chu dao dé danh gia mtrc d6 chuyén ddi tir mé hinh CTPHMT tuyén tinh sang
mo hinh tudn hoan. Tinh “tudn hoan” duoc dinh lugng thong qua ba bo danh gia nhu sau:
Chi s6 phuc hoi gid tri tai nguyén (Resource Value Recovery Index - RVRI)
Trong CTPHMT, tai nguyén khong chi 1a khoang san da 1ay di, ma 1a quy dét va hé sinh thai con lai.
Chi sé RVRI danh gia kha nang gitr lai va tai tao dong vat chét:
RVR]= 2P *2Ve

Vm

Trong do:

Vp: Gia tri quy dat, nudc moong duoc tai str dung (nudi trong, du lich);

Ve: Gié tri da dang sinh hoc va tham thuc vat dugc tai sinh;

Vm: Tong gi4 tri tai nguyén bi ton that trong qué trinh khai thac.

LYy thuyét Dich vu sinh thdi (Ecosystem Services - ES)

Giai phap CTPHMT tudn hoan dugc danh gi4 dya trén kha nang cung cap 4 nhom dich vu (Costanza
va nnk, 2014):

1. Dich vu cung cdp: Ngudn nudc sach tir hd moong, san lugng thiy san.

2. Dich vu diéu tiét: Kha nang cit 1i ciia hd moong, kha niang chdng x6i 16 ctia hé ré co Vetiver.

3. Dich vu van hoa: Gia tri canh quan, du lich sinh thai va giao duc moi truong.

4. Dich vy hd trg: Vong tudn hoan dinh dudng tir tham thyc vat thuy sinh (constructed wetlands).

Mo hinh Phdn tich vong doi tai chinh (Life Cycle Costing - LCC)

Tinh tudn hoan thé hién & viéc t6i wu hoa chi phi trong dai han thay vi chi nhin vao chi phi dau tu ban
déu (CAPEX).
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n
LCC=Cdt+Z cm-Rtt

poq (@HDE

Trong d6, tinh tudn hoan dat t6i wu khi loi nhuén tai tao (R7¢) bu dép dwoc chi phi duy tu (Cm) va hoan
von dau tu (Cdt).

3. Két qua va thio luin

3.1. Két qua ddnh gid hién trang méi trwong khu vwe nghién civu

Hinh 1. So dé vi tri dién tich khu viee tham do (anh chup tir Google map)

3.1.1. Hién trang maoi truong nuoc

- Vi tri ldy mau/tén mau: Nudc mit gan khu vue mo cat. Toa do: X = 2247534, Y = 606282.
(NM.260112.006). Céc chi s6 6 nhiém hitu co déu vuot quy chudn, canh bao nguy co phii dudng héa
trong cac luu vuce nudce sau khai thac néu khong co giai phép cai tao.

Bdng 1. Két qud phan tich céc chi tiéu chat lwrong nuée va so sanh véi QCVN 08:2023/BTNMT

Kétqua | QCVN 08:2023/BTNMT
TT Chi tiéu thir nghiém Don vi

26.102.NM Bang 1
1 | Tong chét ran lo ling (TSS)® mg/L 11 <100°
) Iz\gil(l: )ﬁajlu oxy sinh hoéa (BODs o mg/L 29 <6
3 | Nhu cau oxy héa hoc (COD)™ mg/L 65 <15
4 | Téng NO mg/L 2,84 <15
5 | Tong PO mg/L 0,65 <0,3°
6 | Téng Coliform™ MPN/100mL 1.500 <5000°

3.1.2. Hién trang méi truong ddt

Két qua phan tich 4 miu cat co ban cho thiy ham lugng cac oxit chinh bién d6i nhu sau (%): SiO2 tir
78,15 dén 79,88 (trung binh 78,98); A1203 tir 7,57 dén 8,43 (trung binh 8,02); CI- tir 0,02 dén 0,04 (trung
binh 0,03); SO;- tir 0,16 dén 0,20 (trung binh 0,18%).

D6i voi moi truong dat, thanh phan than khoang cét tai xa Nam Tién Hai chii yéu 1a SiO, (trung binh
78,99%) va AL, (8,02%). Cac phan tich vé do hat xac dinh ddy 1a nhom cat min (A-3) theo tiéu chuan
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AASHTO vé6i ham luong hat min <10%. Dic biét, cac chi s6 phong xa ty nhién (Uran, Thori) déu ndm
trong ngudng an toan cua Uy ban JCRP, khang dinh quy dat sau khai thac hoan toan du diéu kién de tai
su dung cho muc dich dan sinh va du lich.

Bdng 2. Bang thong ké va tinh gid tri trung binh thanh phan héa hoc cdt

PO Ham lwgng (%)
TT S0 hi¢u mau

Sio, AL O, Cr SO,

1 H.1 78,15 8,14 0,03 0,16
2 H.2 79,55 7,95 0,02 0,19
3 H.3 78,46 8,43 0,04 0,18
4 H.4 79,78 7,57 0,03 0,20
Trung binh 78.99 8,02 0,03 0,18

Két qua phan tich 4 mau do hat cat cho ham lugng trung binh theo ting cip hat: duong kinh 0,63 -
0,315 mm: 13,0%; duong kinh 0,315 - 0,14 mm: 80,9%; duong kinh <0,14 mm: 6,1%.

Bdng 3. Thong ké va tinh gid tri trung binh thanh phan dé hat than khodng cat

Két qua phan tich d hat (%)
tp | SOhiéu
mau 5.0-2.5 | 2.5-1.25 1.25-0.63 0.63-0.315 | 0.315-0.14 <0.14
mm mm mm mm mm mm
1 bH.1 13,0 83,5 3,5
2 bH.2 13,5 82,5 4,0
3 bH.3 12,0 78,0 10,0
4 bH.4 13,5 79,5 7,0
Trung binh 13,0 80,9 6,1
Bang 4. Bang gia tri cwong do phong xa tw nhién khu vuc khdo sat
; . Ham lwgng nguyén té phéng xa
STT | So hiéu mau
I (yR/h) K (%) U (ppm) Th (ppm)
1 LK.2 8,8 1,97 3,40 12,40
2 LK.4 52 0,79 2,35 8,60
Trung binh 7,0 1,38 2,88 10,50

3.2. Két qud tinh todn én dinh va thuc nghi¢m kj thudt ké mém

Dua trén phuwong phap Bishop di thiét 1ap tai muc 2.1, nghién ctru tién hanh mé phong trén moong mé
cat bai boi tiéu bicu tai khu vuc song Hong (Hung Yén) véi chiéu sau khai thac trung binh 12m.
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Hinh 2. So dé cac mdt cat do dac

3.2.1. Két qua tinh todn mé hinh thiy dong luc

Dé c6 co sé danh gia cac anh hudng cua khai thac cat 1am ha thip long song va thay ddi cac truong
thiy luc lién quan dén bdi x6i 1ong dan va hai bén bd song, trong bai viét nay thé hién cac két qua tinh
toan tng vdi cac truong hop khac nhau:

- Truong hop dia hinh hién trang, dudi tac dong ciia 1d dién hinh nim gin day (dot bio Yagi 9/2024) .

- Truong hop dia hinh khai thac ha cdt day, duéi tac dong cua lii dién hinh nim gin day (dot bdo Yagi
9/2024).

Két qua trlch rat mo phong 13 trudng dong chay téng thé trén toan bo khu v dw an va lan can, dong
chay tai mot s6 mat cit ngang song, muc nude va dong chay tai cac diém phan bé trén toan khu vic khai
thac. Vi tri cac diém trich rut thé hién nhu Hinh 3.

606500 607000 607500
[

3

]

Hinh 3. Vi tri cdc diém trich rit két qua tinh todn

2247800 5 s

Current speed [m/
I Above 1.0
09-1.0
08-09
07-08
06-07
0.5-0.6
0.4-0.5
0.3-04
0.2-0.3
0.1-0.2
3 ~ 0.0-0.1

2246400 s & ¥ HEE sclow 0.0

Undefined

-

22466007

[

606000 606500 607000 607500 608000

[m]
12/09/2024 19:00:00 Time Step 264 of 672.

Hinh 4. Triecong dong chay khi dinh i1, wng voi dia hinh hién trang
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2246800 =
22466007 e

606000 606500 7000 607500 608000

[m]
12/09/2024 19:00:00 Time Step 264 of 672.

Hinh 5. Truong dong chay khi dinh i1, wtng voi dia hinh khai thac

- Ché d6 muc nuéce: Két qua trich rit tai 12 diém quan tric (Hinh 3) cho thdy viéc thay doi dia hinh
day khong 1am bién d6i dang ké ché do muc nudc tong thé toan khu vyc. Bién do chénh 1éch chi dao dong
trong khoang cuc nho tir -0,002m dén 0,006m, chimg minh hoat déng khai thac khong gy hién tuong
dang nudc cuc bg hay lam gia tdng nguy co ngép lut thuong luu.

- Bién dong van téc dong chay (V):

Khu vyc 14n cdn mo (T1-T3): Xuét hién xu hudng giam van tdc dong chay trung binh (tir 0,026m/s
dén 0,081m/s) do viéc mo rong tiét dién ngang long song lam phén tan nang luong dong chay.

Khu vuc ha luu mé (T4-T6): Co su gia tang nhe vé van téc dong chay, cho thay su tai phan bb dong
nang sau khu vuc khai thac.

- Hudng dong chay va rui ro x6i 16: Trén binh dién chung, huéng dong chay bién dong khong 16n
(duéi 1°). Tuy nhién, tai vi tri T3, géc huéng dong chay giam 1,64°, tao ra dong chay xién tryc dién vao
bo nhiéu hon so voi hién trang. Pay 1a can cir khoa hoe quan trong dé d& xuat bd tri hé thong ké mé han
tai cac “ving nhay cam” nham diéu huéng dong chay va bao vé bd trai khu vuc nghién ctru.

3.2.2. Phén tich hé sé an toan (F.)

Khu vire mé cat xa Nam Tién Hai nam tai ha luu song Héng, noi c6 dic diém dia chat tﬁng mat chu
yéu 1a bun sét xen kep cac thau kinh ct min. Pay 1a yéu t6 rai ro cao gay ra hién tugng sat 16 bo song
khi ¢6 bién dong muc nude.

Danh gia qua hinh anh mo phong: Céc két qua chay mé hinh Slope/W cho thay tai cac mit cat chua
gia ¢, cung trugt tlem ning di siu vao phan dat canh tac ctia nguoi dan. Hé so an toan Fs thyc té do dugc
tai cac diém xung yeu chi dao dong tir 0,85 - 0,95, xac nhan hién trang mat 6n dinh by mo.

Giai phap gan két dia hinh: Thay vi sir dung ké ctmg lam dt gdy hé sinh thai ven bo, nghién ciru dé
xuét giai phap ké mém sinh hoc phu hop véi bién do thuy triéu va dong chay dic thu tai cira song Thai
Binh - song Hong.

3.2.3. Ky thudt thi cong ké ro da gia co

Dé dam bao tinh tuan hoan va do bén cong trinh, quy trinh thi cong dugc thyce hién nghiém ngit theo
céc thong s6 ki thuét sau:

- Xt ly nén: Pong coc tre mat do 25 coc/m?. Chéan ké dugc ha sau xuéng dudi cao trinh ddy moong
1,5m dé tranh hién twong x6i 16 chan.
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Hinh 6. Nguyén tdc chinh tri bang gidi phdap mé han

+ Ké mo han (groynes, spur dikes) la cong trinh chinh tri dong chay, xay vudng goc hoac xién goc
v6i bo song, nho ra 1ong séng, nham dicu hudng dong chay, giam x6i bo, va 6n dinh hinh thai 1ong dan.

+ Co ché thuy luc va bdi ling phia sau mo6 han: Sau mo6 han hinh thanh ving dong chay tach va suy
giam van tdc, 1am giam g suat day xudng dudi ngudng van chuyén tram tich. Khi do, tram tich lo ling
va tram tich d4y ling dong dan, tao bii boi phia sau cong trinh. Qua trinh boi lang thudng phat trién theo
quy luat: Boi tir chin mo — lan dan vé ha luu; Hinh thanh bai boi hinh ludi liém hodc dai bai ven bo; Bai
bdi on dinh dan qua cac mua lil.

Thuec tién tai mot sb doan song da duoc chinh tri cho théy giai phap ké mo han phat huy hi¢u qua ro
rét trong viéc 6n dinh hinh thai 1ong dan va han ché x6i 16 bo.

- H¢ théng thuc vat da 16p: Str dung coc tre dai 2,5m gam xuyén qua mit ludi ro d4 vao than mai doc
v6i goc nghiéng 45°. Trong thém lau sy, luc binh dé loc nude (giam ham lugng 6 nhiém dic trung cua
dat phén man) va tao canh quan.

3.2.4. Gidi phap bao vé bo va khu vire lan can

Két qua khao sat thyc dia va danh gia dac diém thuy dong luc khu vuc nghién ctru cho théy hinh thai
bo va long dan tuong dbi 6n dinh, chwa xuét hién X6i 16 dién rong. Tuy nhién, két qua phén tich truong
dong chay (Hinh 7) cho thay ton tai cuc bo mot s6 doan nhay cam, noi dong chay c¢6 xu thé xién vao bd
va gia ting van tdc, tiém an nguy co xay ra x6i 16 néu khong duoc klem soat phu hop.

increase_Current speed

[mis]

I Above 0.0
-0.1- 0.0

[ Below -0.1

[1 Undefined Value

o . b 025 byt \z i
606000 606500 607000 807500 608000

[m]
12/09/2024 19:00:00 Time Step 264 of 672.

Hinh 7. Phan tich truong dong chay
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Trén co s6 do, dinh hudng bao v¢ vung bo va khu vuc 1an can can tap trung vao viéc nghién cuu bd
tri hé thong ké mé han tai cac doan nhiy cam, noi xuat hién xu thé dong xién vao bo. Viéc xay dung ké
mo han tai cac vi tri nay nham diéu chinh huéng dong chay ra xa bd, 1am suy giam vén tc cuc b va han
ché tac dong xo6i truc tiép 1én bd song. Pong thoi, khu vuc phia sau mé han s& hinh thanh khu vyc dong
chay yéu, tao diéu kién thuan loi cho qué trinh lang dong tram tich.

Viée b6 tri ké mé han can tuan thi cac nguyén tic chinh tri da néu, bao dam hudng, chiéu dai va
khoang cach gitia cac cong trinh phut hop v6i dic diém hinh thai va ché do dong chay cua doan song. Cac
m6 han nén dugc sip xép theo phuong vudng goc hoac xién hop 1y so véi hudng dong chay dao, tranh
gay thu hep dot ngot mat cit dong chay hoac hinh thanh xody manh tai miii cong trinh. Dong thoi, qua
trinh trién khai can gén vai kiém soat chit chd pham vi va d6 sau tham do, khong lam thay ddi can bang
bun cat va diéu kién thay lyc hién hu’u

Bén canh glal phéap cong trinh, can két hop thuc hién cong tac theo ddi, giam sat dién bién bo va long
dan trong sudt qua trinh tham do, khai thac. Viéc quan trac dinh ky hinh thai day, duong bo va truorng
dong chay 1a co so dé kip thoi didu chinh phuong an b tri ké mo han ciing nhu pham vi hoat dong, nham
bao dam hi¢u qua bao vé€ bo, han ché nguy co x0i 16 va duy tri su on dinh chung cua khu vuc lan can.

3.3. Thao ludn vé tinh bén viing va thich irng

bé khéng dinh tinh hi¢u qua cia mo hinh lién két tai khu vue Nam Tién Hai, nghién clru tién hanh
danh gia dua trén 03 b ti€u chi cot 16i cua kinh t€ tuan hoan va phat trién bén viing, cu thé nhu sau.

3.3.1. Hiéu qua phuc hoi gid tri tai nguyén va dich vu hé sinh thdi (RVRI & ES)

M5 hinh d chuyén ddi trang thai tai nguyén tir “can kiét” sang “tai tao”:

Tdi cdu triic dia hinh: Thay vi dé lai cac hd moong sau gdy mat an toan, viéc tao mai dbc ky thuat
két hop hé thong ké mo han (Groynes) da chu dong diéu huéng dong chay. Két qua mo phong tai Hinh 7
cho théy, viing dong chay yéu phia sau mé han tao diéu kién Iy tuong cho qua trinh bdi ling tram tich tu
nhién, gitp phuc h01 cdt cao trinh day song theo thoi glan

Dich vy diéu tiét va loc nudc: Viée thiét ké hé thdng thuc vat da 16p (lau sy, luc binh) két hop véi
coc tre dong vai tro 1a “mang loc sinh hoc™. Diéu nay gitp giam thiéu ham lugng chat lung (TSS) va cac
kim loai nang thuong xuét hién trong dat phén man tai dia phuong, cai thién chi s6 ES vé chure nang diéu
tiét nguon nudc.

3.3.2. Tinh 6n dinh kj thudt va thich img bién doi khi hdu

Dua trén két qua thyc nghiém tai muc 3.2, tinh thich irng dwoc minh chirng qua:

- Kha nang chiu tai cyre han: Hé thong ké mém va mé han di dugce thir thach qua kich ban i bio Yagi
(9/2024). Vi hé s6 an toan Fs duy tri & mirc 1,28 trong diéu kién 1ii, mé hinh chimg minh kha ning thich
ung cao voi cac hién tugng thoi tiét cuc doan.

- Co ché ty ciing cé sinh hoc: Khac vai ke clig bé tong von bi x6i mon va xubng cap theo thoi gian,
hé coc tre mat do 25 coc/m? va hé thyuc vat tai Nam Tién Hai phat trién bo ré dan xen vao mit ludi ro da,
tao thanh mot khéi lién két hitu co. D6 bén cua cong trinh ting ty 16 thuén v6i su phat trién cia hé sinh
thai, giai quyét triét dé y kién vé “tinh bén ving ctia giai phap phi cong trinh”.

3.3.3. Téi wu héa vong doi tai chinh va gid tri kinh té tuan hoan (LCC)

Phan tich vong doi cho thiy wu thé vuot tréi cia mo hinh lién két:

- Giam chi phi dau tw (CAPEX): Viéc st dung vat li¢u ban dia (tre, da hoc, thyc vat dia phuong) va
tan dung dong chay tu nhién dé bdi ling gitp giam 30% - 40% chi phi so v6i phuong 4n san 1ip bang cat
hodc xay dung ké bé tong cdt thép.

- Tao gid tri gia tang tuan hoan: Quy dat va dién tich mat nuéc sau khai thac khong con 13 “ganh niang
moi truong” ma tré thanh tai san kinh té.

- Kinh té thity san: Ving nudce tinh phia sau hé théng mé han duogc tan dung dé nuéi trong thuy san,
khai thac loi thé phu sa bdi dép tu nhién.

- Kinh té dich vu: Hinh thai bd song 6n dinh va canh quan xanh tao diéu kién hinh thanh cac diém du
lich trai nghiém, tao sinh ké bén vitng cho cong dong xi Nam Tién Hai.
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4. Két luan

Tir cac két qua nghién ctru ly thuyet md phong dong luc hoc va phan tich thuc chiing tai khu vuc bai
bdi song Hong, nghlen cu'u rit ra mot s6 két luan trong tam nhu sau:

SLr chuyen dzch tat yéu sang tw duy kinh té tuan hodn: Cac phuong thirc cai tao phuc hdi méi tru‘ong
truyén thdng — von chi tap trung vao viéc san gat bé mat va trong cdy don loai — da boc 16 sy thiéu hyt vé
tinh bén viing trude cac bién dong thuy van cuc doan. Viée tich hop triét 1y kinh té tudn hoan vao quéan 1y
sau khai thac khong chi hoa giai ap luc vé quy dat ma con chuyén hoéa “ganh ning chi phi” thanh “ngudn
luc tai san”, t6i wu hoa gia tri gia ting tir hé sinh thai dit va nude.

Tinh wu viét ciia giai phdp céng trinh sinh thai: Sy két hop gitra ro d4 k¥ thuét boc nhya PVC, nén
gia cudng coc tre va h¢ thuc vat Vetiver da tao ra mot cAu tric bao v¢ bo ¢6 kha nang thich trng dong. Két
qué phan tich 6n dinh mai doc véi hé sb Fs dat 1,28 trong diéu kién béo lii (Yagi 9/2024) va didu kién rat
nude dot ngot da khang dinh do tin cay ciia mé hinh. Khac véi cac két chu ké cung ¢6 xu hudng suy giam
tinh lién két theo th01 gian, hé thong nay gia tang cuong d6 khang cit cuia dat thong qua mang ludi “cdt
thép sinh hoc” tir ré thuc vat, gitip cong trinh ben vimg hon trong dai han.

Hiéu qua xit [y méi trwong va gid tri kinh té da tang: Viéc chuyén d6i moong moé thanh hé sinh thai
ngap nude da chimg minh hiéu qua trong xir 1y 6 nhiém hiru co va kim loai niing, gép phﬁn cai thién chét
lwong nude tiém cin quy chuin QCVN 08-MT:2023/BTNMT. Vi cac chi tiéu tai chinh kha quan (thdi
gian hoan vén khoang 3,3 nam), mé hinh nay cung cip mot 16 trinh thuc tién dé doanh nghiép thuc hién
trach nhiém ESG (Mbi trudng - Xa hoi - Quan tri), ddng thoi hinh thanh cac chudi gia tri méi tir nudi
trdng thily san va du lich sinh théi thich tng.

Trén co s& cac két qua dat duoc, nghién ctru d& xudt mot sé kién nghi nhim ting cudng tinh dong bd
trong quan 1y va thyc thi. Cu thé, can thiét 1ap cic co ché wu dai tai chinh, nhu giam mirc ky quy cai tao,
phuc hoi méi trudng hodc 4p dung wu dai thué dat dbi véi cac du 4n cam két tai tao dich vu hé sinh thai
theo tiéu chuén bén ving. Pbi véi quy trinh quan 1y mo, cong tac cai tao, phuc hdi mdi truong can duoc
t1ch hop ngay tir giai doan thiét ke co sO va trién khai dong thoi véi qua trinh khai thac theo phuong thuc
cudn chiéu. Viée chi dong phan ting mai déc va luu giit 16p dat mat tai chd c6 the gitip doanh nghiép tiét
giam khoang 30% - 40% chi phi phuc hdi vao cudi vong doi mé. Pong thoi, can wu tién sir dung vt lidu
ban dia va cac giai phap ké mém sinh hoc tai nhitng khu vuc nhay cam vé thity vin. Bén canh d6, can
trién khai cac nghién ctru mo rong nham chuan hoa mé hinh cho cac loai hinh khoang san khac (nhu da
voi, sét) va cac ving dia chat dic thu (mién nai, ven bién). Day 1a co sé quan trong dé xay dung khung
giai phap tong thé vé phuc hodi méi trudng mo, qua d6 gop phan thyc hién muyc tiéu phat trién kinh t& xanh
va phat thai rong bang “0” (Net Zero) ctia Viét Nam.
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RESEARCH ON AN INTEGRATED MODEL
OF ENVIRONMENTAL RESTORATION AND POST-MINING
LAND REUSE: TOWARDS A CIRCULAR ECONOMY

Tran Thi Ngoc*, Dao Van Chi', Vu Thi Lan Anh?
'Hanoi University of Mining and Geology

ABSTRACT

This study investigates an integrated model of environmental restoration and post-mining land reuse
based on circular economy principles in open-pit mining, with a particular focus on sand and gravel
mines in the Red River basin. By analyzing existing technical guidelines and practical engineering
solutions, the study demonstrates that environmental restoration should not only ensure compliance with
regulatory standards but also facilitate the transformation of mined-out areas into economically valuable
land resources, such as aquaculture zones and ecological lakes. Comparative analysis indicates that the
circular economy-based model offers advantages over conventional restoration approaches by optimizing
long-term costs and generating sustainable livelihood opportunities for local communities. The findings
provide a scientific basis for policymaking in sustainable mineral resource management and post-mining
land-use planning in Vietnam.

Keywords: environmental restoration, circular economy, open-pit mining; post-mining land reuse;
Red River sand and gravel deposits

330


http://cbs.wondershare.com/go.php?pid=5610&m=db

mm Wondershare
PDFelement

Remove Watermark g

TUYEN TAP BAO CAO HOI NGHI KHOA HOC QUOC GIA

PHAT TRIEN BEN VNG

KHOA HOC CONG NGHE MO VA MOI TRUONG

NHA XUAT BAN DAI HOC KINH TE QUOC DAN
Dia chi: 207 duong Giai Phong, phuong Bach Mai, Ha N6i
Website: http://nxb.neu.edu.vn - Email: nxb@neu.edu.vn
Dién thoai/ Fax: (024) 36280280/ May l¢: 5722

Chiu trach nhiém xuat ban: TS. D3 Van Sang,
Pho Giam doc phu trach Nha xuat ban

Chiu trich nhiém ndi dung:  GS.TS. Lé Qudc Hoi,

Tong bién tap Nha xuat ban
Bién tap: Trinh Thi Quyén
Stra ban in va doc sach mau: Trinh Thi Quyén

Ché ban va thiét ké bia: Vuong Nguyén

In 150 ban, khé 19x26.5 cm tai Cong ty TNHH Dau tu Thuong mai va Dich vu Nam Hué
Dia chi: 109 phd Tran Pai Nghia, phuong Bach Mai, Ha Noi.

Ma s6 PKXB: 1712-2026/CXBIPH/3-143/DPHKTQD

M s6 ISBN: 978-632-615-267-8

Quyét dinh xuét ban s6: 152/QD-NXBPHKTQD ngay 08 thang 5 nim 2026

In xong va ndp luu chiéu nam 2026.


http://cbs.wondershare.com/go.php?pid=5610&m=db



