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HOI NGH| KHOA HOC QUGC GIA spM g
PHAT TRIEN BEN VI'NG KHOA HOC CONG NGHE MG VA MOI TRUONG 2026 ;

LOI NOI PAU

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

SDM 2026 dwogc Truong Pai hoc M6 - Dia chat phdi hop voi Tap doan Cong nghiép Than -

Khoang san Viét Nam cung cac ddi tac to chirc nhan dip Ky niém 60 nam thanh 1ap Bé mon Khai
thac ham 10.

Hoi nghi 1a dién dan quan trong dé cac nha khoa hoc, nha quan 1y, chuyén gia va doanh nghiép gip g,
trao doi, chia sé kinh nghiém thyc tién, cong bd cac két qua nghién ciru méi va dé xuét nhiing giai phap
tién tién trong quan 1y tai nguyén, khai thac va sir dung hop 1y khoang san, bao vé méi trudng, hudng t6i
phat trién bén vitng nganh céng nghiép khai khoang.

Trong qua trinh chudn bi va to chirc, Hoi nghi di nhan dugc sy quan tdm, hudng tng tich cuc ctia dong
dao cac nha khoa hoc, chuyén gia va nha quan 1y trong va ngoai nuéc. Ban T chirc da tiép nhan 60 bai
bao khoa hoc thudc cac linh vuc chuyén mon cia Hoi nghi. Trén co s¢ danh gia, phan bién nghiém tuc,
Ban Bién tap da Iya chon dugc 37 bao cdo co chét lugong dé xuat ban trong Tuyén tap bao cdo toan vin,
tap trung vao cac cha dé chinh:

- Cong nghé va thiét bi khai thac mo;

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

- M6i truong mo bén viing va ¢ trach nhiém;

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

Toan b thong tin khoa hoc vé Hoi nghi, trong d6 c¢6 Tuyén tap cac bao céo toan van, dugc cong bd va
dang tai trén website chinh thuc ctia Hoi nghi tai dia chi: https://khaithachamlo.humg.edu.vn/.

Ban T6 chiic tran trong cam on Truong Dai hoc M6 - Dia chét, Tap doan Cong nghi¢p Than - Khoang
san Viét Nam véi vai tro don vi ding cai, cting cac co quan, don vi dong t6 chirc da tich cuc phdi hop va
gop phan quan trong vao thanh cng cta Hoi nghi. Xin chan thanh cam on cac nha khoa hoc da giri t6i
Hoi nghi nhung cong trinh nghién ctru co gia tri; cam on Ban Bién tap, cac chuyén gia phan bién va Ban
Thu ky da nd luc, trach nhiém trong sudt qua trinh chuén bi, bién tap va to chirc.

Ban T chirc rdt mong tiép tuc nhan dwgc sy quan tam, hO’p tac va nhiing y kién dong gbp quy bau
clia cac co quan, t6 chirc, nha khoa hoc va doanh nghiép dé cac ky Hoi nghi ngay cang nang cao chat
luong, gop phéan thic day su phat trién bén viing trong linh vuyc tai nguyén, khai thac mé va moi trudng.

BAN TO CHUC



PON VI T6 CHUC
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TAP DOAN CONG NGHIEP THAN - KHOANG SAN VIET NAM
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CONG TY CP THAN TONG CONG TY KHOANG SAN TKV - CTCP TONG CONG TY CONG NGHIEP TONG CONG TY CONG NGHIEP
VANG DANH - VINACOMIN
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CONG TY CP THAN CAO SON - TKV

CONG TY THAN NUI HONG - VVMI
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CONG TY THAN KHANH HOA - VVMI
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HOA CHAT M0 - VINACOMIN

CONG TY XAY LAP MO - TKV
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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 TY CG PHAN 397
TGNG CONG TY DONG BAC TONG CONG TY DONG BAC TGNG CONG TY BONG BAC - TGNG CONG TY BONG BAC



BAN TO CHUC

Hovatén Don vi cong tac Nhiém vu
GS.TS. Tran Thanh Hai Truong Pai hoc M6 - Dia chat Truéng ban
PGS.TS. Nguyén Thé Vinh Truong Dai hoc Mé - Dia chat Phd Truéng ban
PGS.TS. D0 Ngoc Anh Truong Pai hoc Mo - Dia chat Uy vién
PGS.TS. Bui Manh Tung Truong Bai hoc M6 - Dia chat Uy vién
TS. Nguyén Cao Khai Truong Pai hoc M6 - Dia chat Uy vién
TS. Nguyén Van Thinh Truong Pai hoc Mo - Dia chat Uy vién

BAN KHOA HQC VA BIEN TAP

Hova tén Don vi cong tac Nhiém vu
PGS.TS. Nguyén Thé Vinh Truong Dai hoc Mé - Dia chat Truéng ban
PGS.TS. Nguyén Viét Nghia Truong Dai hoc Mé - Dia chat Phd Truéng ban
PGS.TS. Bui Manh Tuing Truong Dai hoc M6 - Dia chat Phd Truéng ban
TS. Nguyén Cao Khai Truong Dai hoc M6 - Dia chat Phd Truéng ban
GS.T5.V6 Trong Hung Truong Dai hoc M6 - Dia chat Uy vién
GS.TSKH. Lé Nhu Hung Hoi Khoa hoc va (6ng nghé M6 Viét Nam Uy vién
PGS.TS. Tran Xuan Ha Hoi Khoa hoc va (ng nghé Mo Viét Nam ny vién
PGS.TS. Tran Van Thanh Hoi Khoa hoc va (6ng nghé M6 Viét Nam Uy vién
PGS.TS. D6 Manh Phong Hoi Khoa hoc va (6ng nghé M6 Viét Nam Uy vién
PGS.TS. Phiing Manh Déc Hoi Khoa hoc va (6ng nghé M6 Viét Nam Uy vién
TS. Lé VanThao Hoi Khoa hoc va (ng nghé Mo Viét Nam ny vién
PGS.TS. L& Tién Diing Trudng Dai hoc Mé - Dia chét Uy vién
PGS.TS. Pham Van Hoa Truang Dai hoc Mo - Dia chat Uy vién
PGS.TS. Nguyén Phi Hing Truong Dai hoc Mé - Dia chat Uy vién
PGS.TS. Vi Trung Tién Truong Dai hoc Mé - Dia chat Uy vién
PGS.TS. Nguyén Anh Tuan Truong Dai hoc M6 - Dia chat Uy vién
TS. D0 Anh Son Truang Dai hoc Mo - Dia chat Uy vién
TS. Nguyén Van Thinh Truong Dai hoc Mé - Dia chat Uy vién

TS. Dao Van Chi

Trudng Dai hoc Mo - Dia chat

Uy vién




Hovatén Don vi cong tac Nhiém vu
TS. Pham Diic Hung Truong Dai hoc M - Dia chat Uy vién
TS. Vi Thai Tién Diing Trudng Dai hoc M6 - Dia chat Uy vién
TS. L& Quang Phuc Truong Dai hoc M6 - Dia chat Uy vién
TS. Nguyén Van Quang Truong Dai hoc Mé - Dia chat Uy vién
ThS. Pham Vén Quan Vién Khoa hoc Cong nghé Mé Uy vién
ThS. Nguyén Hong Cuong Truang Dai hoc Mo - Dia chat Uy vién
BAN THU KY
Hova tén Don vi cong tac Nhiém vu
PGS.TS. Bui Manh Tuing Truong Dai hoc Mé - Dia chat Trudng ban
PGS.TS. Lé Tién Diing Truong Dai hoc Mé - Dia chat Phd Truéng ban
TS.Vii Thai Tién Diing Trudng Dai hoc Mé - Dia chat Uy vién
TS. Nguyén Van Quang Truong Dai hoc Mo - Dia chat Uy vién
ThS. Dinh Thi Thanh Nhan Truong Dai hoc Mo - Dia chat Uy vién
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n

MUC LUC

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

1  DINH HUGONG DOI MGI VA PHAT TRIEN CONG NGHE KHAI THAC THAN HAM LO TAI 17
TKV GIAI DOAN 2026 - 2030

Vii Anh Tuan', Nguyén Minh Tuyén'*
"Tap doan Cong nghiép Than - Khodng sdn Viét Nam

2 TINH TOAN THONG GIO MO KHI TO CHUC KHAI THAC DONG THJI 6 LO CHO CUA 29
TANG -230/-150 CONG TY THAN MAO KHE - TKV
Nguyén Cao Khai'*", Vii Thai Tién Diing"2, Dinh Thi Thanh Nhan'?, Vii Diic Nghia™
"Trudng Dai hoc Mé - Bia chdt
*Nhém nghién ciu Phdt trién bén viing Khoa hoc, Cong nghé M6 va Mi triong (SDM)
*Tap doan Cong nghiép Than - Khodng sdn Viét Nam
3 ANH HUGNG CUA QUA TRINH NO MIN KHI DAO LO DEN PO ON BINH CUA 41
DUONG LO LAN CAN: NGHIEN CUU TRUGNG HOP MOT BUONG LO TAI CONG TY
THAN VANG DANH

Bui Manh Tung', Ngé Thanh Tam?, Tran Trung Thai®, Nguyén Chi Thanh'
"Truong Dai hoc Mé - Bia chdt

2S¢ Nong nghiép va Mai truong tinh Qudng Ninh

3Cdng ty C6 phdn Than Cao Son - TKV

4 NGHIEN CUU VA XAY DUNG MO HINH TRi TUE NHAN TAO DU BAO DIEN TiCH 60
GUONG LO SAU KHI N& MIN TAI MOT SO BUGNG LO BIEN HINH TRONG KHAI THAC
HAM LO KHU VUC QUANG NINH
D6 Hoang Hiép'2, Nguyén Viét Hang?, Bui Manh Tung', Nguyén Chi Thanh™*
"Trudng Dai hoc Mé - Bia chdt
2(6ng ty 35 - Chi nhdnh Téng Cong ty Bong Bdc
3Céng ty C6 phdn Tu vdn Ddu tu Mé va (ong nghiép - Vinacomin
5 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

2China West Construction Group (., Ltd.

3 State Key Laboratory of Intelligent Construction and Healthy Operation and Maintenance of Deep Underground Engineering

6 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 Son', Bii Quang Sang' Nguyén Van Thinh?", Nguyén Viét Thang?
'Cong ty Cang - Chi nhdnh Téng Cong ty Dong Biic
Trutng Pai hoc Ma - Bja chdt




{SDM" HOINGHI KHOAHOCQUBCGIA S
12026, PHAT TRIEN BEN VNG KHOA HOC CONG NGHE MO VA MOI TRUONG

CO GIOI HOA TRONG KHAI THAC HAM LO TAI MO THAN HA LAM: THUC TRANG VA
DINH HUGNG CHIEN LUQC PHAT TRIEN BEN VUNG GIAI DOAN 2026 - 2030

Nguyén Hitu Pat’, Vii Ngoc Thang?, Dinh Trung Kién?, D6 Trung Thanh', Vi B Trugng"”

'(6ng ty (6 phdn Than Ha Lam - Vinacomin

2Tap doan (Gng nghiép Than - Khodng sdn Viét Nam

NGHIEN CUU BE XUAT GIAI PHAP PHUN EP NUGC TANG DO LIEN KET CUA THAN

TAI CAC GUONG LO PAO QUA VIiA THAN MEM YEU, BG ROI TAI CONG TY THAN
KHE CHAM - TKV

Tran Quéc Doan', Nguyén Cao Khai>*", Dang Van Kién?, D6 Trong Tan'

'(6ng ty Than Khe Cham - TKV

Truong Dai hoc M6 - Dia chdt

3Nhdm nghién ciu Phdt trién bén vimg Khoa hoc, (ong nghé MG va Méi trurong (SDM)

GIAI PHAP XAY DUNG CONG VIEN TRONG KHU VUC MO THAN NA DUONG, CONG TY
THAN NA DUONG, TONG CONG TY CONG NGHIEP MO VIET BAC TKV - CTCP

Nguyén Dang Hiép', Nguyén Cao Khai?*", Nguyén Quéc Tuan’

'(dng ty Than Na Duong - VVMI

Truong Dai hoc M6 - Dia chdt

3Nhdm nghién ciiu Phdt trién bén viing Khoa hoc, Céng nghé Md va Moi trucng (SDM)

NGHIEN CUU XAY DUNG PHUGNG PHAP XAC BINH LUONG GIO CAN BDUA VAO MO THAN
HAM LO TRONG NGAY KHONG LAM VIEC

Tran Xuan Ha', Dao Van Chi>*, Nguyén Hong Cuéng?

'Hoi Khoa hoc va Cong nghé Mé Viét Nam

?Truong Dai hoc M6 - Dia chdt

AN TOAN TRONG KHAI THAC THAN HAM LO VUNG QUANG NINH: THUC TRANG

CONG TAC AN TOAN VE SINH LAO DONG, CAC VAN BE COT LOI VA BINH HUGNG
CHIEN LUGC

Pham Diic Thang"", Hoang Hung Thang', Nguyén Ngoc Minh', Lé Quang Phuc

"Truong Dai hoc Cong nghiép Qudng Ninh

?Truong Dai hoc M6 - Dia chdt

GIAI PHAP NANG CAO TOC HO DAO LO TAI KHU N.V MO THAN KHE TAM, CONG TY
THAN DUGNG HUY - TKV

Cao Viét Phuong', Nguyén Thé Cudng’, Nguyén Van Thinh>*

"(ong ty Than Duong Huy - TKV

Truong Dai hoc M6 - Dia chdt

THANH LAP HO CHIEU CHONG GIU CHO CAC BUGNG LO DUGI KHU VUC MOONG
LO THIEN NUI BEO TAI MO THAN HA LAM

Vii Trung Tién"*", Dao Viét Doan', Do Anh Sen’

"Truong Dai hoc Mé - Dia chdt

Nhdm nghién ciu Phdt trién bén viing Khoa hoc, Céng nghé M6 va Méi trudng (SDM)

COMPUTER-AIDED DESIGN AND PLANNING METHODOLOGY FOR OPEN-PIT

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'?, Do Anh Son’

"Hanoi University of Mining and Geology

?Research Centre for Mining and Electro-Mechanical Engineering, HUMG




HOI NGH] KHOA HOC QUOC GIA /' SDIMI™,

PHAT TRIEN BEN V'NG KHOA HOC CONG NGHE MO VA MOI TRUONG 12026/

TINH TOAN KIEM DINH KET CAU TUGNG BE TONG HAM CHUA NUGC TAI CONG TY
O PHAN THAN MONG DUGNG - VINACOMIN

Nguyén Phi Hing', Bui Manh Ting', Pham Diic Hung', Tran Trung Thai>*

"Tnuong Dai hoc M6 - Dia chdt

2(dng ty (0 phdn Than Cao Son - TKV

MECHANISM OF OVERSIZE BLOCK GENERATION AND BLOCK SIZE CONTROL IN
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, Urumagi, 830000, China

GIAI PHAP KY THUAT NANG CAO HIEU QUA THU HOI THAN NOC TRONG LO CHGO
CO GIGI HOA DONG BO ViA 7 MO THAN HA LAM

Pham Diic Hung'", D6 Anh Son', Nguyén Phi Hing', Dao Van Chi’, Pham Van Quan?

"Truomg Dai hoc M - Dia chat

2 Vién Khoa hoc Cong nghé Ma - Vinacomin

TONG QUAN VE HE SO SUC CAN MA SAT CUA CAC LOAI DUGNG LO TREN THE GIOI
VAVIET NAM

Dao Van Chi', Pham Diic Hung'", D6 Anh Son’

Pham Ti Phuong?, Dam Huy Tai2, Nguyén Minh Dic

"Truong Dai hoc Md - Dia chdt

2Céng ty C6 phdn Tu vdn ddu tu M6 va Cong nghiép - Vinacomin

3Cuc Cong nghiép, Bo Cong Thuong

DANH GIA KET QUA AP DUNG CONG NGHE CO GIGI HOA KHAI THAC TAI CAC
MO THAN HAM LO THUOC TKV VA BINH HUGONG PHAT TRIEN GIAI POAN 2026 - 2030
Duang Diic Hai"", Dao Hong Quang’, D6 Van Hoang'

"Vién Khoa hoc (Gng nghé Mé - Vinacomin

KET QUA TU VAN THIET KE CAC MO THAN HAM LO KHAI THAC TRONG DIEU KIEN
PHUC TAP CUA TKV

Pham Van Quan'?", D6 Van Hoang?, Than Van Duy?

"Trudng Dai hoc Mé - Bia chdt

2Vién Khoa hoc Cong nghé Md - Vinacomin

MO HINH TRI TUE NHAN TAO DU BAO VAN TOC HAT CUC DAI PPV TAI PUONG LO
CHIU ANH HUGNG CUA CONG TAC NO MIN

Nguyén Chi Thanh', Pham Quang Nam?, Bui Manh Tang"*

"Trudng Dai hoc Mé - Bia chdt

Tnong Dai hoc Dién luc

GOC NHIN VE HOAN THIEN VAN HOA AN TOAN LAO PONG TRONG KHAI THAC THAN
HAM LO G MO THAN VANG DANH KHI XUONG SAU

Lé Quang Phuc'*, Pham Ditc Thang?, Nguyén Dang Hiép’

" Truomg Dai hoc M - Dia chdt

2 Truong Dai hoc (Gng nghiép Qudng Ninh

3 (ong ty Than Na Duang - VVMI
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NGHIEN CUU SU DUNG NGUON CAT NGHIEN TU DA THAI MO CHE TAO BE TONG VA
MOT SO SAN PHAM UNG DUNG

Pham Thi Nhan'2", Huynh Linh Chi", Dang Quang Hiéu', D5 Manh Diing’

"Truong Dai hoc M6 - Dia chdt

2Nhdm nghién citu Dia ky thudt, vét liéu va phdt trién bén viing, Truong Bai hoc M6 - Dia chdt

NGHIEN CUU TONG QUAN VE ANH HUGNG CUA BUT GAY DEN QUA TRINH BAO LO
CHUAN Bl VA KHAI THAC TRONG MO THAN HAM LO

Vii Thai Tién Diing', Bui Manh Tung"", Nguyén Minh Ditc, Pham Quang Nam?

"Trudng Pai hoc Mé - Bia chdt

“Cuc Cong nghiép, Bo (ong Thuong

3Truong Dai hoc Dién luc

DANH GIA NGUON PHAT SINH KHI BUITAIMO THAN CAO SON VA BE XUAT GIAI PHAP
QUAN LY MOI TRUONG KHONG KHi CHO KHU VUC

D6 Manh Diing’, Tran Thi Thanh Thay?", Tran Anh Quan?

'Cong ty (6 phdn Tin hoc, (ong nghé, Méi trurong - Vinacomin

Truong Dai hoc M6 - Dia chdt

XU THE KHAI THAC BANG CONG NGHE CO GIGI HOA TAI CAC MO THAN HAM LO
VUNG QUANG NINH THUQC TKV

Pham Diic Hung'*"

"Truong Dai hoc M6 - Dia chdt

*Nhdém nghién ciiu Phdt trién bén vig Khoa hoc, (ong nghé M6 va Méi truding (SDM)

TU VAN THIET KE CHUYEN DOl CONG NGHE KHAI THAC DUGI TRU BAO VE
DUONG LO KHU 11 MO NUI BEO DE NANG CAO HIEU QUA KINH TE

Pham Van Quan'?", Pham Diic Hung', Dao Van Chi', Truong Tién Quéan’

"Truong Dai hoc Mé - Bia chdt

2Vién Khoa hoc Cong nghé M6 - Vinacomin

DANH GIA HIEU QUA LAM VIEC CUA CAC TRAM QUAT GIO CHINH TAI MO THAN
NAM MAU NHAM BAP UNG NHU CAU SAN XUAT THUC TE CUA MO

Dao Van Chi", Vii Thai Tién Diing"", Tran Xuan Ha?, Nguyén Hong Cuéng’

"Trudong Pai hoc Mé - Bia chdt

’Hgi Khoa hoc va Cong nghé Ma Viét Nam

NGHIEN CUU NGUYEN NHAN GAY MAT ON PINH HETHGNG DE BIEN TiNH KIEN GIANG
(TRUGC KHI SAP NHAP)

Nguyén Tién Tai", V6 Nhat Luan®*

"Truong Bai hoc Mé - Bia chdt

Truong Dai hoc Vin Hién

UNG DUNG THUAT TOAN TOI UU TRONG MO HINH HOI QUY VECTOR HO TRO BE
DU DOAN NHIET DO KHONG KHi LO CHO TAI MO THAN NAM MAU

Nguyén Van Quang'’, Nguyén Van Thinh', Bui Manh Ting'

"Truong Bai hoc Mé - Bia chdt

NGHIEN CUU MO HINH LIEN KET GIUA CAI TAO PHUC HOI MOI TRUONG VO TAI
SU DUNG QUY DAT SAU KHAI THAC KHOANG SAN: HUGNG TGI KINH TE TUAN HOAN
Tran Thi Ngoc"”, Dao Van Chi', Vii Thi Lan Anh’

"Truong Dai hoc M6 - Dia chdt
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NANG CAO HIEU QUA AP DUNG CONG NGHE CO GIGI HOA BDONG BO TRONG
DIEU KIEN KHAI THAC VIA PHUC TAP

Lé Quang Phuc"", Pham Ditc Thang?, Tran Van Hung?

"Tnuong Dai hoc M6 - Dia chdt

Truong Dai hoc Cong nghiép Quang Ninh

3C6ng ty 91 - Chi nhdnh Tong (ong ty Dong Béc

UNG DUNG TRi TUE NHAN TAO DU BAO BIEN NANG TIEU THU CUA BANG TAI KHU VUC
QUANG NINH DINH HUGNG TIET KIEM DIEN NANG

Nguyén Dinh Tién', Nguyén Huyén Trang?", Lé Xuan Thanh?

"Truding Bai hoc Cong nghiép Ha Noi

Truong Dai hoc Viét - Hung

3Truong Dai hoc M6 - Dia chdt

DANH GIA HIEN TRANG VA DE XUAT CAC GIAI PHAP KY THUAT ON DINH CHE 12]0)
THONG GIO TAI MO THAN MAO KHE

Nguyén Hong Cuéng'”, Dao Van Chi', Lé Van Thao?, Lé Quang Phuc', Vii Dic Trong®

"Truong Dai hoc M6 - Dia chdt

*Hgi Khoa hoc va (ong nghé Ma Viét Nam

3(dng ty Than Mao Khé - TKV

NGHIEN CUU UNG DUNG MO HINH CHUOI TRONG LUA CHON PHUONG AN MG ViA:
Vi DU CHO MO CHI - KEM LONG HOAI, BAC KAN

Dinh Thi Thanh Nhan'", Ngé Thai Vinh'

"Trudong Dai hoc Mé - Bia chdt

NGHIEN CUU BE XUAT GIAI PHAP CAITHIEN CHAT LUGNG MOI TRUONG KHONG KHi
TAI MAT BANG SAN CONG NGHIEP MO THAN MONG DUGNG

Hoang Hiing Théng', Nguyén Van Thinh>"

"Truong Dai hoc (ong nghiép Qudng Ninh

?Truong Dai hoc M6 - Dia chdt

UNG DUNG MO PHONG SO DANH GIA KHA NANG AP DUNG CONG NGHE KHAITHAC
KHONG TRU BAO VE DUGI BA VACH BEN VUNG VUNG THAN QUANG NINH

Lé Tién Diing™”, Pham Trung Nguyén?

"Tnurong Dai hoc M6 - Dia chdt

2Trung tdm Ho tro tién bd Ky thudt mé, Hoi Khoa hoc va Cong nghé Ma Viét Nam

11



TUYEN TAP BAO CAO HOI NGHI KHOA HOC QUOC GIA

PHAT TRIEN BEN VUNG

KHOA HQOC CONG NGHE MO VA MOI TRUONG

NHA XUAT BAN DAI HOC KINH TE QUOC DAN
bia chi: 207 duong Giai Phong, phuong Bach Mai, Ha Noi
Website: http://nxb.neu.edu.vn - Email: nxb@neu.edu.vn
Dién thoai/ Fax: (024) 36280280/ May 1¢é: 5722

Chiu trach nhiém xuit ban: TS. Pd Vin Sang,
Phé Gidm doc phu trach Nha xudt ban

Chiu trach nhiém ndi dung: ~ GS.TS. Lé Qubc Hoi,
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ANH HUONG CUA QUA TRINH NO MIN KHI PAO LO
PEN PO ON PINH CUA PUONG LO LAN CAN:
NGHIEN CUU TRUONG HOP MOT PUONG LO

TAI CONG TY THAN VANG DANH

Buii Manh Tung!, Ngé Thanh TAm?, Tran Trung Thai’, Nguyén Chi Thanh'*
"Truong Pai hoc Mo - Dia chat
2So Nong nghiép va Moi tricong tinh Qudng Ninh
3Céng ty C6 phan Than Cao Son - TKV

TOM TAT

Phuong phap khoan - nd min 1a mét trong nhitng phuong phap duoc str dung pho bién trong cong tac
dao 16 tai Viét Nam boi cac uu diém: thi cong don gian, chi phi thip va co thé sir dung trong cac diéu kién
dia ky thuat khac nhau cua dat/da noi b tri cac duong 16. Thuc tién cho thiy, trong qué trinh dao 10, cong
tac nd min c¢6 anh hudng dang ké dén do6 6n dinh cia cac dudng 16 1an can. Trong nghién ctru ndy, phan
mém Plaxis 2D duoc st dung dé mé phong dudng 10 chiu tic dong tir qua trinh nd min cia duong 16 1an
can tai mo than Vang Danh. Trén co so 36 liéu thuc té vé van tdc dich chuyén cuc dai ciia cac phén tur tai
bién duong 16 chiu dnh hudng, nghién ctru tién hanh danh gid mirc do tic dong ctia nd min théng qua cic
chi tiéu nhu Gmg suat xuat hién tai bién dudng 16 va do bién dang cua dudng 10 trude va sau khi lip dung
cac loai két cau chong. Tir nhitng két qua thu duogc, nghién ciru xac dinh va dé xuat loai két cu chong
phtt hop nhiam bao dam d6 6n dinh cho dudong 16 trong sudt qué trinh khai thac, c¢6 xét dén anh hudng cua
cong tac nd min tai cic duong 16 1an can.

Tir khéa: mé hinh s6,; 6n dinh; né min; két cau chong; img sudt; Plaxis2D

1. Tong quan vé viéc xac dinh anh hwéng ciia cong tac ndé min dao 10 téi cac dwong 10 1an cin

Hién nay, phuong phap khoan - né min dugc st dung rong ri trong pha v dét, da phuc vu khai thac
khoang san. Phuong phap nay c6 nhiéu uu diém nhu chi phi thap, quy trinh thi céng twong ddi don gian,
khong doi hoi trinh do k¥ thuat qua cao ciia ngudi lao déng va c6 kha ning ap dung trong nhiéu diéu
kién dia chat, dia chit cong trinh khac nhau. Nhe dé, phuong phap khoan - nd min van dwoc xem 1a mot
trong nhitng phwong phéap chu yéu trong thi cong cac duong 16 va cong trinh ngam trong khai thac than
va khoang san. Tuy nhién, bén canh cac uu diém, cong tac khoan - né min c6 thé gy ra nhimng anh hudng
dang ké dén cac cong trinh 1an can trong khu vuc thi céng. Vi vdy, viéc nghién ctru va xac dinh cac thong
s6 anh huong ciia n6 min dén cac cong trinh xung quanh, tir 46 dé xudt céc giai phap giam thiéu tac dong,
ludn 1a vin dé duoc cac nha khoa hoc va ki su mé quan tam. Cac nghién ctru trén thé gisi vé xac dinh
ban kinh ving anh hudng va danh gia tac dong ciia cong tac khoan - né min ddi vdi cac duong 16 va cong
trinh ngdm chu yéu duoc chia thanh hai nhém: (i) nhém nghién ctru dua trén mé hinh vt 1y thuc nghiém
va (ii) nhém nghién ctru sir dung md hinh sé dé dy bao va tinh toan cac chi tiéu lién quan.

Trong nhém thir nhdt, cac nghién ctru chu yéu sir dung cac mé hinh théng ké hoi quy, trong d6 pho bién
nhit 1a m6 hinh hdi quy logistic (Logistic Regression) (Langefors va Kihlstrom, 1963; Larsson, 1974;
Sadovskii va cdng su, 1973; Chapot, 1980; Cheng va Huang, 2000; Moser va cong sy, 2003; Spathis,
2013; Lu va cong sy, 2016) [1 - 9]. Cac nghién clru nay tdp trung vao viéc danh gia va dy bao ban kinh
vung anh hudng ciing nhu hiéu quéa phé v dit, da sau khi thyc hién khoan - nd min trong thi cong cong
trinh ngdm va cac dudng 10 khai thac. Dé dat dugc két qua co do tin cdy cao, cac md hinh thong ké doi
hoi phai thu thap khéi lugng 16n dit lidu thuc té va thuc hién quy trinh xtr Iy di liéu twong ddi phic tap.

*Tac gia lién hé
Email: nguyenchithanh@humg.edu.vn
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Bén canh d6, mot han ché ciia cac phuong phép théng ké trong du bao ban kinh ving anh hudéng va muc
dd tac dong cua cong tac khoan - nd min 13 do chinh x4c chua cao, déng thoi chua lam 16 duge moi quan
hé ban chit gitra cac bién dau vao va két qua du ra ciia mé hinh.

Trong nhém thir hai, thong qua viéc xay dung va sir dung cac mé hinh s, nhiéu nghién ciru da dat
duogc nhitng két qua nhat dinh trong du bao va tinh toan anh hudng ctia cong tac khoan - nd min dén cac
khu vuc va duong 16 1an cén. Tuy nhién, cac két qua ndy van chua 1am rd dugc muc do quan trong clia
ting bién dau vao trong md hinh, ciing nhu chua xac dinh dugc cac yéu tb chi phdi chinh dén ban kinh
ving anh hudng va mirc do tac dong cuia nd min. Mot sé nghién ciru tidu biéu thuéc nhom nay co thé
ké dén: Lundborg (1971); Ma va cong su (1998); Ma va An (2008); Bastante, F.G va cong sy (2012);
Mitelman va Elmo (2014); Daniel va cong su (2017); Meysam Lak va cong su (2019). Nhin chung, cac
nghién ciru theo hudng mé hinh sé da gop phin nang cao d6 chinh x4c cua két qua do bude dau xem xét
duoc mbi lién hé giita dic tinh ciia moi trudng dét, da tai khu vue chiu anh huong (bao gdm vi tri cac
duong 10 14n cén) vai cac thong sé ky thuat ciia 16 khoan va thude nb st dung. Tuy nhién, cac nghién ctru
nay chua di sdu vao viéc phan tich dinh lugng mdi quan hé giita cac bién dau vao ciia md hinh v6i ban
kinh ving anh huéng cua nd min, ma chi yéu tip trung vao mé phong va dy béo qua trinh pha hay cua
ting 16 khoan va lugng thude nd riéng 1é trong qua trinh nd.

Trén thyc té, phuong phép s6 va khoa hoc may tinh da dugc sir dung dé xdy dung cdc mé hinh sb
nghién ctru va danh gia, dy bdo mic nude bién dang do thoi tiét bién ddi, du bao va danh gia kha ning
chay rimg, du béo lii lut, dong dat... Phuong phap s6 va khoa hoc may tinh ciing dugc sir dung dé xay
dung cac mo hinh c6 kha nang danh gia va du doan d6 6n dinh cta két ciu cac cong trinh dudi anh hudng
ctia nhiéu nguyén nhan. Do do, viéc str dung phuong phap sé va khoa hoc may tinh dé xay dung cac mo
hinh du bao, tinh todn ban kinh viing anh huéng va cic anh hudng ctia cong tac nd min trong xay dung,
khai thac ham 16 dén cac duong 16 1an can 1a c6 tinh kha thi.

Tai Viét Nam, viéc xac dinh anh huong ctia cong tac khoan - nd min khi thi cong, dao cac duong 10
dén cac duong 16 1an can chu yéu van dua trén cac cong thie thue nghiém truyén théng. Cac cong thirc
nay dugc xdy dung tir mé hinh vat 1y hodc phuong phap thong ké c6 ngudn gdc tir thoi Lién X6 (cii)
(Nguyén Dinh Au, 2008; Nhir Van Bach va cong su, 2003, 2006; Vo Trong Hung, Nguyén Vin Pudc,
1998). Trong nhitng nam gan day, di c6 mot s nghién ctru va cong bd lién quan dén anh hudng cua
phuong phap khoan - né min trong thi cong duong 10. Chang han, Ping Vin Kién va cong su (2011) da
phan tich, Iya chon mét sé thong sb khoan - nd min co ban khi dao giéng ding trong khai thac ham 10;
Trin Quang Hiéu va Bui Xuan Nam (2017) d xay dung phin mém l1ap ho chiéu khoan - nd min cho cac
mo khai thac, trong d6 c6 xem xét dén anh hudng cua qua trinh nd min; Pham Chan Chinh (2018) da
nghién ctru hoan thién cong ngh¢ dio, chong 16 chuan bi theo hudng co gidi héa ap dung cho cic mo ham
10 ving Quang Ninh. Tuy nhién, cac nghién cru néu trén, nhu di phén tich, chu yéu thudc nhom nghién
ctru thir nhat (dya trén phuong phap thuc nghiém va thong ké), chua xem xét day du cac thong sb va diéu
kién thuc dia trong qua trinh nghién ctru va tinh toan anh huong ciia cong tac khoan - nd min dén cac
duong 10 1an can. Do d6, két qua thu duoc con han ché vé do chinh xac va chi ¢6 ¥ nghia ap dung trong
pham vi hep, twong ung voi cac diéu kién nghién cuu cu thé.

Mot s6 nha khoa hoc trong nuéc da trién khai cac nghién ciru xdy dung mo hinh sd nhim tinh todn
anh hudng ciia qua trinh thi cong, khai thac duong 16 bang phuong phap khoan - né min dén cac duong 10
1an can, phuc vu cong tac thiét ké va thi cong cong trinh mo. Tiéu biéu nhu Nguyén Hoang va Bui Xuin
Nam di c6 nhiing cong bd dang chi ¥ khi img dung phwong phap s va khoa hoc may tinh dé xay dung
cic chuong trinh tinh toan cac chi s anh huong cta nd min, nhu chi s6 AOP (chi s6 chin dong do nd
min) trong cac mo khai thac 16 thién. Cac nghién ctru cia Nguyén Hoang, Bui Xuan Nam (2017), Nguyén
Hoang va cong su (2018) da sir dung thuat toan rimg ngiu nhién (Random Forest) va mang no-ron nhan
tao (ANN) dé du bao song va dap khong khi phat sinh do nd min tai moé than Déo Nai. Bén canh d6, Ding
Vin Kién va cong su (2018) di nghién ctru anh hudng cta nd min trong thi cong dudng ham dén khu vuc
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lan can; Chi T.N va cong su (2022, 2023) di du bao dién tich gwong ham va chi tiéu thudc nd bang cac
mo hinh tri tué nhan tao nhu ANN va ANFIS. Céc nghién ctru néu trén di gép phan nhét dinh trong viéc
khao sat va danh gia anh hudong ciia né min dén khu vire xung quanh. Tuy nhién, phan 16n cac nghién ctru
nay dugc ap dung cho khai thac 19 thién hodc st dung cac mé hinh $6 6 do phte tap cao, doi hoi chi phi
16n vé thoi gian, kinh phi va dit liéu dau vao, do d6 han ché kha nang uing dung rong rai trong diéu kién
khai thac ham 10. Viéc d¢ xuét két hop phuong phap mo hinh sé véi cac ki thuat ciia khoa hoc may tinh
trong xac dinh ban kinh ving dnh hudng cta nd min cé thé tin dung wu diém cua ca hai nhom phuong
phap nghién ctru. Cach tiép cén nay cho phép mé phong sat hon tac dong ciia nd min dén cac dudng 1o va
khu vuc 14n cén theo diéu kién thyc té, ddng thoi gop phan don gian héa mé hinh, giam chi phi xay dung
va van hanh so véi cac md hinh s phtc tap truyén thong.

Nhin chung, trong cong tac thiét ké va thi cong cac két ciu chdng giir nhim bao dam 6n dinh cho cac
dudng 10 trong khai thac hdm 16 ¢ Viét Nam hién nay, yéu t6 anh huong cia cong tic nd min dén cac
dudng 16 14n cén hau nhu chua duoc xem xét day du trong tinh toan. Diéu dé c6 thé 1am gia ting nguy co
mét 6n dinh va suy giam kha nang lam viéc cua cac duong 10 khi chiu tac dong tir hoat dong khoan - nd
min tai cic cong trinh, duong 16 xung quanh. Vi vdy, viéc nghién ctru anh hudéng cta qué trinh nd min
trong dao 10 dén @6 n dinh cua cac duong 10 lan can la can thiét, dic biét trong diéu kién khai thac hAm
16 tai Viét Nam noi chung va khu vyc Quang Ninh noi riéng.

2. Cac dic tinh ciia duong 10 dang dao bang phwong phap khoan - né min va dwdng 16 1an cin chiu
anh huéng béi qua trinh dao 10

Trong thoi gian gan déy, cic phuong phap thudéc nhém mé hinh s ngay cang duge quan tim va Gmg
dung rong rai trong nghién ctru, danh gid anh hudng cta cong tic ndé min. Trong nghién ciru nay, phuong
phap s6 voi phan mém Plaxis 2D dugc st dung dé xay dung mé hinh dudng 16 chiu tac dong ctia nd min
tir mot duong 16 1an can dang thi cong. Cac mo hinh duge thiét 1ap trén co s dit liéu do dac thyc té thu
thap tai mot s6 mo khai thac ham 10 thude Tap doan Cong nghiép Than - Khoang san Viét Nam (TKV),
v6i cac diu kién dia chat dién hinh 1am tham s6 dau vao. Trong do, van tdc hat cuc dai tai bién vung chua
duong 10 1an can do tac dong cua nd min duge st dung lam dai lugng dac trung trong mo hinh. Trén co s&
d6, nghién ctru tién hanh xac dinh mtic d6 anh hudng cia cong tac nd min khi thi cong dudng 10 dén cac
khu vuc 1an can, cu thé 1a dbi véi mot duong 10 1an can, voi do tin cay va do chinh xac cao.

Trong nghién ctru nay, dudong [0 DVVT muc +20 V8A khu IV (s€ dugc str dung phuong phap khoan
- n6 min dé dao) va duong 10 DV 8 khu IV mtrc +0 (1a dudng 16 1an cén v6i khoang cach trung binh toi
duong 10 DVVT muc +20 V8A khu IV 1a H=20m) cua mé than Vang Danh, Udng Bi, Quang Ninh dugc
chon lam ddi twong nghién ciru sy anh hudng ciia qué trinh nd min dio 10 t6i sy 6n dinh ctia duong 16 1an
can. Céc ddc tinh vé& h¢ chiéu khoan - nd min sir dung khi dao 16 tai dudng 10 DVVT mite +20 V8A khu
IV va ho chiéu chdng giir cho dudng 10 DV 8 khu IV mirc +0 dugc thé hién trén Hinh 2 a, b.
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Hinh 1. Vi tri twong doi ciia duwong 16 sé dao va dwong lo lan can chiu anh huong boi qua trinh
né min khi dao
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Hinh 2. Hp chiéu chong giit va hé chiéu khoan - né min
dwoc st dung cho duwong lo DVS khu 1V murc +0 (a) va duwong lo DVVT miec +20 V8A khu IV (b)

3. M6 hinh s6 duong 10 chiu anh hwéng ciia vu no tai dwong 10 1an cin trong qua trinh dio 1o

Nghién ciru sir dung phan mém Plaxis2D dé xay dung va mé phong dudng 16 DVS khu IV mtc +0
chiu anh hudng ctia cong tac nd min khi dao duong 10 DVVT mirc +20 V8A khu IV trong khu vic mé
than Vang Danh. Trong mé hinh nay, mét khu vuc chtra dung dudng 16 DV8 khu IV mirc +0 véi cac diéu
kién dia chat, dia chét thily van mo ta trong Bang 1 vdi kich thude 80 x 30m da duogce thiét 1ap. Kich thudce
ctia khu vuc dugce thiét 1ap dua trén cac diéu kién tai trong ma duong 10 DVS khu IV muc +0 phai chiu
trong thyc té ciing nhur dam bao mé phong duoc sy anh huéng ciia qua trinh nd min khi dao 16 tai duong
16 DVVT muc +20 V8A khu IV trong khu vuc moé than Vang Danh cach d6 20m. Luc nay, anh hudng cia
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tai trong do nd min gay ra tai duong 1o DV8 khu IV mirc +0 dugc mo phong thong qua dich chuyén bién
ctia md hinh duong 10 va khu vuc chira dung. Coi ving bd tri dudng 16 DV8 khu IV mirc +0 chiu anh
hudng cia cong tc nd min khi dao dudng 10 DVVT muc +20 V8A khu IV trong khu vire mé than Vang
Danh véi khoang cach H = 20m 1a viing c¢6 tinh ddng nhét, ding hudng va khong xét tdi anh huéng cia
nude ngam. Puong 16 DVS khu IV mirc +0 sir dung két cdu chdng bang vi thép SPV22, bude chong L
= 0,7m. Trong mo hinh s6, bé tri thém dam nén 1a thép SPV22 dé gia cd thém cho dudng 10 va dam bao
dugc sy két ndi ddng nhat cua két cAu chbéng véi khdi da xung quanh ciing nhu theo gia thiét nén chia
dudng 16 chiu anh huéng nd min 13 ving da bot két cing, hé s6 kién c¢b f = 6-8, chi s6 RQD = 49, dung
trong cua da 25,2 kN/m?. Van tdc hat cuc dai xudt hién tai khu vuc bd tri duong 16 DV8 khu IV muc +0,
dugc tinh toan va thu duge trén thyc té v = 31,188 mm/s. DO bién dang ngang cta ving chira duong 16
chiu anh huong nd min duge tinh theo cong thire (1) va co gia tri, 7 =4,6922%10~

C

=_n 1
Y % 0]

S

Trong do:
C,: Van tdc hat cuc dai xuét hién tai khu vuc dang tinh toan, m/s;
V.: Van toc lan truyén song nd trong méi trudng dat, ¢a dang nghién ctru, m/s.
Bdng 1. Tinh chdt co 1y ciia viing mé hinh bé tri dwong 16 DVS khu IV mirc +0

Tinh chit co' Iy ciia viing mé hinh Gia tri Pon vi
Heé s6 kién cd 1=1-2 -
Dung trong 14,5 kN/cm?
Mo dun dan hdi 100 MPa
Hé s Possion 0,38 -
Goc ma sat trong 12 bo
Cuong d6 lyc dinh két 18 kN/cm?

Ving bb tri duong 10 duge gan 1a ving chta than véi cac thong sé duoc trinh bay trong Bang 1. Cac
bude tién hanh thiét 1ap va chay chuong trinh Plaxis2D véi mé hinh dudng 10 DV8 khu IV mirc +0, mo
Vang Danh chiu danh hudng ciia qua trinh nd min khi dao duong 16 DVVT mirc +20 V8A khu IV gom:

Budre 1: Thiét 1ap ving bd tri duong 10 DV8 khu IV mirc +0, m6 Vang Danh va cac diéu kién dia chat,
dia chit thuy vin tuong Gmg.

Hinh 3. M6 hinh vang than chira duong lo DV khu IV mirc +0
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Bude 2: Xay dung mit cit duong 16 DVS khu IV mirc +0, mo Vang Danh va két cau chdng tuong
tmg gdém: chiéu sau dit duong 16 twong tng 1a H = 13,5m; sir dung két ciu chdng SVP 22 véi cac thong
s6: bude chéng L = 0,7 m; ddc tinh cia vi chdng SVP22 duge biéu dién trong Bang 2.

Bang 2. Tinh chdt co' Iy ciia két cau chong thép SVP22

Vi thép SVP22 Gia tri Pon vi
Dién tich mit cit ngang (A) 28,3 cm?
Khéi luong trén 1m dai 22,2 kg/m
MSd dun quan tinh I, 100 MPa
M6 dun dan héi E 2,1%10° kN/m?
Hé s6 Possion 0,3 -
Do cung doc truc (EA) 851400 kN/m
Cuong d6 lyc dinh két 1305 kNm*m

Bude 3: Gan cac didu kién bién cho mé hinh viing va duong 16 DVS khu IV mtic +0, mo Vang Danh
dang thiét 1ap. Di vai hai bién bén cua mé hinh ving, gan dich chuyén tuong (mg cua hai bién nay dudi
tac dung ciia song nd min gy ra boi qua trinh nd min dao ma rong duong 10 DVVT mic +20 V8A khu IV
mo than Vang Danh cach d6 20m 1a dich chuyén theo dang tam giac nguoc véi cac dic tinh dich chuyén
nhu trong Hinh 4. Bién trén ctia ving md hinh duoc ty do dich chuyén theo phuong Oy.

YI
= :_' -

i i

X

O

Hinh 4. Mé hinh mdt cat dwong 16 DV khu IV mike +0, mé Vang Danh va két cau chong twong ing

Budc 4: Tién hanh tao ludi cho mé hinh ving va duong 16 véi cac tinh chat cta dat da khu vuc bé tri
duong 10 (Hinh 5).
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Hinh 5. M6 hinh mdt cdt dwong 10 DVS8 khu IV mirc +0, mé Vang Danh
va két cau chong twong ung duwoc tao lwoi, chia nut

Buwée 5: Tién hanh dao dudng 10 vai két ciu chdng giit (c6 ké dén sy bién dang cta duong 10 trude
khi chéng véi Cef = 0,5%) khi chua c6 anh huong caa song nd (Hinh 6).

¥

Hinh 6. Pao 16 vé6i két cau chong giik tiwong vng bang vi thép SVP22

Buérc 6: Tién hanh xét anh hudng cua song nd dén duong 10 DV8 khu IV mic +0, mo Vang Danh véi
trang thai da duoc chdng giir bang két ciu chong SPV22 véi cac dic tinh dd mo phong (Hinh 7).
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Hinh 7. Kich hoat dnh hwéng ciia vu né dao 16 DVVT mike +20 V8A khu IV mé than Vang Danh
toi dwong lo DV8 khu IV mirc +0

4. Két qua va thio luin

Tur viée chay chuong trinh Plaxis 2D mo phong dudng 16 DV8 khu IV muc +0 trong hai truong hop:
truong hop khong co tac dung cta vu nd min va truong hop chiu tac dung ctia song nd min gy ra boi qua
trinh nd min dao duong 10 DVVT mtc +20 V8A khu IV mo6 than Vang Danh cach d6 20m, thu dugc mot
s6 két qua vé do dich chuyén, bién dang ciia két ciu chdng cua dudng 10 DV khu IV mirc +0 ciing nhur
chc gia tri noi lyc xudt hién trong két ciu chdng tuong tng.

Trong trudng hop khi khong c6 anh hudng ciia qua trinh nd min tai duong 160 DVVT muc +20 V8A
khu IV mé than Vang Danh lan can, gi4 tri dich chuyén 16n nhét cua két cdu chong cho dudng 16 DV8
khu IV mtc +0 khi khong c¢6 anh hudng cua d = 2,235%10° m (Hinh 8). Gid tri ndi lyc xuét hién trong vi
chdng & trudng hop ndy bao gdm: M6 men véi gia tri cuc dai M, = 13,57 kNm/m, lyc doc v6i N, =
87,06 kN/m va lyc cat voi Q,,,, = 63,65 kN/m duoc biéu dién trong cic Hinh 9 dén Hinh 19.

Pé tinh toan va kiém tra ¢ 6n dinh cuia két cau chdng cho dudng 10 trong hai truong hop: truong hop
khong chiu anh hudng ciia vy nd min va trudng hop duong 16 dang nghién ciru chiu anh hudng cia cong
tac nd min tai duong 10 1an can (¢ day 1a vi chdng thép SVP22), trude hét, tinh toan tmg suit trong két
cAu vi chdng o, va hé s6 an toan K dugc tinh theo cac cong thic (2) va (3) nhu sau:

max

O =t L @
F W

Trong do:

G,.: Ung sudt trong két cau tai diém c6 mo6 men 16n nhat;

N: Luc doc trong két cAu tai diém mo men 16n nhéat, MN;

M,,,: Mb men 16n nhat trong két cdu, MNm;

F: Dién tich mit cit ngang cta két cdu thép, m2 Ddi voi vi chdng thép SVP22, F = 0,00279 1 m?;
W,: M6 men chdng udn ctia két cau, m®. Vi vi chong thép SVP22, W, = 74,3 cm®= 0,743.10* m®.

Hé s an toan K dugc tinh theo cong thic sau:

K o] ®
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Trong do:

[6]: P9 bén chiu udn cua thép sir dung lam két cdu chéng duong 16, MPa. Ddi vai thép hop kim thip,
c6 do day tir 100 + 120 mm, [c] = 275 MPa.

Trong truong hop dudng 16 khong chiu anh hudng cia qua trinh nd min tai dudng 16 1an can, thay cac
thong sb va két qua tinh toan noi luc tuong Gmg cta vi thép SVP22, thu dugc tmg suét trong két cdu tai
diém c6 mé men 16n nhit o,,,, = 213,831 MPa; K = 1,28. C4c két qua tinh toan cho thiy duong 16 6n dinh
khi khong chiu anh hudng cta vy nd min tai duong 10 lan can.
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lul scaled up 200 times)
Maximum value = 2.235%10 ~ m (Element 1279 at Node 7435)

o=

Hinh 8. Bién dang lon nhdt ctia bién dwong lo khi chwa chju anh huong cua vu né tai dirong lo ldan cdn

2400 2100  -1800 1500  -12.00 ©00 300 0.00 3.00 6.00 9.00 1200 1500  18.00 2100 2400 2700  30.00
] /m?)
3 0.00
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12,00 7
w=in -150.00
5 -200,00
15.00 -250.00
2 -300.00
= -350.00
18.00
—] -400.00
=| 450,00
21.00 al

Total principal stresses (scaled up 5.00%10 2 times)
Maximum value = -0.2708 ki/m? (Element 1531 at Stress point 18363)
Minimum value = -433.2kN/m? (Element 6 at Stress point 70)

Hinh 9. Trang thai img sudt xudt hién xung quanh khu viee diong 16 khi chwa chiu anh huéng
cua vy no tgi dwong o ldn cdn
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8

Axial forces N (logarithmically scaled up 1.00 times)
Maximum value = -24.26 kN/m (Element 12 at Node 7435)
Minimum value = -39.74kN/m (Element 13 at Node 8181)

'_

Hinh 10. Biéu do e doc N xudt hién tai viing ddy cia dwong [0 trong truong hop dwong 1o
chwa chiu anh hwong cua vu né tai dwong lo lan cdn
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-10.00 -8.00 -5.00 -4.00 -2.00 0.00 .00 4.00 6.00 8.00 10.00
e [*10% ]
14,00
= !
4 4
-16.00
18.00
= 0
4 d
Shear forces Q (logarithmically scaled up 1.00 times)
- Maximum vakue = 63,58 ki/m (Element 10 at Node 6989)
Minimum value = -63.65 kN/m (Element 13 at Node 8181)
Hinh 11. Biéu do luc ngang Q xuat hién tai vung day cua dwong lo trong truong hop diong lo
chwa chiu dnh hwong cua vu no tai dwong lo lan cdn
00 -8.00 7.00 -6.00 5.00 -4.00 -3.00 2,00 1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Bavmin]
-14.00 ﬁﬁﬁﬂ
4000
2000
+15.00
+16.00
"
1700 | . i
-18.00 V ! 5
a
Bending moments M (logarithmically scaled up 1.00 times)
= Maximum value = 3,833 kN m/m (Element 13 at Node 7637)
Minimum value = -13.57 kN m/m (Element 10 at Node 6989)
Hinh 12. Biéu d6 mé men M xuat hién tgi vung day cua dwong lo trong truong hop dwong lo
chwa chiu dnh hwong cua vu no tai dwong lo lan cdn
-12.00 -10.00 -8.00 -6,00 -4.00 -2.00 0.00 2.00 4.00 6.00 8.00 10.00 12.00
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— (=103 kjm]
12,00 + gg
3 100
14.00 E
16.00 E
_: 0
18.00 ] a

Axial forces N (logarithmically scaled up 1.00 times)
- Maximum value = -79.60 kN/m (Element 4 at Node 6432)
Minimum value = -93,60 kN/m (Element 6 at Node 6013)

Hinh 13. Biéu do luc doc N xudt hién tai ving vom ciia dieong 1o trong trueong hop dwong [0
chira chiu anh hwong cua vu no tai dwong lo lan cgn
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12.00 J gg
= 100
1200 3
16.00
= 0
2 3 3
Shear forces Q (logarithmically scaled up 1.00 times)
|_ Maximum value = 7,229 kN/m (Element 7 at Node 6389)
Minimum value = -7, 159 k/m (Element 1 at Node 7875)
Hinh 14. Biéu do luc ngang Q xuat hién tai vung vom cua dwong lo trong truong hop duong lo
chwa chiu anh huwong cua vu no tai dwong lo lan cdn
-12.00 -10.00 800 .00 400 200 0.00 200 400 6.00 800 10.00 12.00
AT I TS AU BT ES P NN R FE T S P S STy SR ST T DY CTT N STy ST ST ST R S ST mn
= [kt m/m]
-12.00 J
3 1
4 08
-1400 J S
_: = \\:\ /’ ) 0.6
E \ \a\l/Za /
—: \ ’,;/" 0.4
-16.00 ] _ _
— +
1 0.2
= 0
1800 3 2
Bending moments M (scaled up 5.00 times)
- Maximum value = 0.8936 kN m/m (Element 7 at Node 6359)
Minimum value = -0.6791 kN m/m (Element 7 at Node 6009)
Hinh 15. Biéu déo moé men M xuat hién tai vung vom cua dirong lo trong truong hop dwong lo
chua chiu anh huong cua vu né tai dwong lo lan cdn
£.40 560 480 4,00 a0 240 -160 0.80 0.00 0.80 160 240 320 400 480 560 640
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14,90 [ktim/m]
P
»
15
-15.20 -
5
16,00
+
-16.80
- 0
17.60 a

Bending moments M (logarithmically scaled up 2.00 times)
|— Maximum value = 1.904 kN m/m (Element 8 at Node 6392)
Minimum value = -13.57 KN m/m (Element 8 at Node 6383)

Hinh 16. Biéu do mé men M xudt hién tai khu viec twong thang cia dwong 1o
trong truong hop dwong lo chwa chiu anh huwong cua vu né tai dwong lo lan cdn
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Shear forces Q (logarithmically scaled up 0.500 times)
- Maximum value = 6.939 ki/m (Element 8 at Node 6339)
Minimum value = -48.74 kN/m (Element 8 at Node 6989)
Hinh 17. Biéu do luc ngang Q xuat hién tai khu vuc twong thang cua dirong lo
trong truong hop dwong lo chwa chiu anh hwong cua vu no tai dwong lo lan cdn
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Axial forces N (logarithmically scaled up 0.500 times)
= Maximum value = -69.20 kijm (Element 8 at Node 6989)
Minimum value = -87.06 kiN/m (Element 8 at Node 6389)
Hinh 18. Biéu dé e doc N xudt hién tai khu viee tiwong thang cua duong lo
trong trivong hop dwong lo chua chiu anh huong cua vu no tai duwong lo lan cdn
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14.40 § rwm
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.
= & 3
= 2
16,80
_: 1
_f o
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Jul (1 i scaled up 1.00710* times)
o Maximum value = 0.4905%10 * m (Element § at Node 6389)

Hinh 19. Bién dang I6n nhat cia bién duong [0 tai khu vuc twong thang khi chiu anh hiong
cua vu no tai dwong lo ldn cdn

Trong truong hgp dudng 10 DVS khu IV mirc +0 chiu anh huéng ctia qué trinh nd min tai duong 16
DVVT mtic +20 V8A khu IV m¢ than Vang Danh l4n cén, gi4 tri dich chuyén 16n nhit ciia két cau chdng
cho duong 10 DVS8 khu IV mirc +0 luc nay, d = 2,666*10° m (Hinh 20). Gia tri noi luc xuat hién trong vi
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chéng 6 trudng hop nay bao gdm mé men véi gid trj cuc dai M,,,,, = 14.01 kNm/m, lyc doc véi N, = 96,2
kN/m va lyc cét voi Q,,,, = 62,71kN/m duoc biéu dién trong cac Hinh 19 dén Hinh 32.
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Deformed mesh |u| (logarithmically scaled up 200 times)
i) Maximum value = 2.666%10°> m (Element 1279 at Node 7435)
Hinh 20. Bién dang l6n nhat cia bién dwong lo khi chiu anh huong cua vu no tai duwong o ldn cdn
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= Maximum value = 0. © 18389)

Hinh 21. Trang thdi iing sudt xudt hién xung quanh khu viec dwong 16 chiu anh hiwéng ciia vy né
tai duong lo ldn can
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Axial for 2
= Maximum value = -25.38 k/m (Element 12 at Node 7438)
Minimum value = -40.78 kN/m (Blement 10 at Node 6389)

Hinh 22. Biéu do lyc doc N xudt hién tai ving ddy ciia dwong 16 trong tricong hop dwong 1o
chiu anh huong ciua vu noé tai dwong lo ldn cdn
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100
0
a
Shear forces Q (logarithmically scaled up 0.800 times)
|— Maximum value = 62.71 kN/m (Element 10 at Node 6389)
Minimum value = -62.09 kN/m (Element 13 at Node 8181)
Hinh 23. Biéu do lyc ngang Q xuat hién tai vung day cua duong lo trong truong hop dwong lo
chiu anh hwong cua vu no tai dwong lo ldn cdn
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Bending moments M (logarithmically scaled up 1.00 times)
- Maximum value = 3,219 kN m/m (Element 10 at Node 6993)
Minimum value = -14.01 kN m/m (Element 10 at Node 6389)
Hinh 24. Biéu do mé men M xuat hién tqi viung day cua dwong lo trong truong hop duwong lo
chiu anh hwong cia vu no tai dwrong lo lan cdn
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Total displacements |u| (logarithmically scaled up 500 times)
- Maximum value = 1,045%10 > m (Blement 4 at Node 6427)

Hinh 25. Bién dang lon nhat ciia bién dwong [o tai khu vuc vom khi chiu anh hwong cua vu né
tai dwong lo ldn cdn
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Axial forces N (logarithmically scaled up 1.00 times)
= Maximum value = 78,66 Kim (Element 4 at Node 6427)
Minimum value = -96.20 kN/m (Element 2 at Node 7467)
Hinh 26. Biéu do luc doc N xuat hién tai vung vom cua dwong lo trong truong hop dwong [o
chiu anh huong cua vu no tai duong lo lan cdn
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Shear forces Q (logarithmically scaled up 1.00 times)
= Maximum value = 7,021 KNfm (Bement 7 at Node 6389)
Minimum value = -7.570 ki/m (Element 1 at Node 7875)
Hinh 27. Biéu do luc ngang Q xudt hién tai vung vom ciia dwong lo trong trieong hop duwong lo
chiu anh huong cua vu no tai duwong lo ldn cdn
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Bending moments M (scaled up 5.00 times)
- Maximum value = 0,9104 kN m/m (Element 7 at Node 6389)
Minimum value = -0.7453 kN m/m (Element 1 at Node 7463)

Hinh 28. Biéu do mé men M xudt hién tai ving ddy ciia dwong [0 trong truong hop dwong [0
chiu anh huong cua vu no tai duwong lo ldn cdn
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Total displacements |u| (logarithmically scaled up 400 times)
[ Maximum vaue =0,958610 % m (Hement 8 at Node 6383)

Hinh 29. Bién dang I6m nhat cia bién dwong 16 tai khu viee twong thang khi chiu anh hwéng cia vu né
tai duong lo lan cdn
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Axial forces N (logarithmically scaled up 0.500 times)
|— Maximum value = -67.93 kN/m (Element 8 at Node 6989)
Minimum value = -84,27 kN/m (Element 8 at Node 6339)

Hinh 30. Biéu do luc doc N xuat hién tai khu vuc twong thang cua dwong lo trong truong hop dirong lo
chiu anh huong cua vu no tgi duong lo lan can
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Shear forces Q (logarithmically scaled up 0.500 times)
- Maximum value = 6.754 kN/m (Element 8 at Node 6389)
Minimum value = 50,18 kN/m (Element 8 at Node 6389)

Hinh 31. Biéu d6 lec ngang O xudt hién tai khu viee twong thang ciia dwong 10 trong trweong hop dwong 1o
chiu anh huong cua vu no tai duong lo lan cdn
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Bending moments M (logarithmically scaled up 2.00 times)
= Maximum value = 1.896 kN mjm (Element 8 at Node 6392)
Minimum value = -14.01 kN m/m (Element 8 at Node 6989)
Hinh 32. Biéu do mé men M xuat hién tai khu viee twong thang cua dwong lo trong truong hop duong lo
chiu dnh huong cua vu no tai dwong lo lan cdn

Luc nay, thay cac gia tri noi lyc xuét hién trong két cdu chdng (vi chdng thép SVP22) vao cac cong
thirc (2), (3) & phan trén, thu dugc céc gia tri: o, = 223,028 MPa; K = 1,23. Cac két qua tinh toan cho
théy duong 1o 6n dinh khi khong chiu anh huong cta vu nd min tai duong 10 1an cén. Co thé nhan théy,
két cAu chong ciia dudng 10 DV8 khu IV mirc +0 khi chiu tic dong ctia qua trinh n min ddo 10 tai duong
16 1an can DVVT mtc +20 V8A khu IV, mo than Vang Danh ¢6 bién dang nam trong gidi han cho phép
va img suat phat sinh trong két ciu chéng nhé hon gidi han chiu luc cia vat liéu sir dung. Do do, c6 thé
nhan dinh, dudng 16 DV8 khu IV mirc +0 van 6n dinh va hoat dong, van hanh an toan khi chiu tac dong
clia qua trinh nd min ddo 10 tai duong 16 DVVT mirc +20 V8A khu IV mé than Vang Danh.

5. Két ludn

Bing viéc xdy dung va thiét 1ap mé hinh ving chira duong 10 DV8 khu IV mirc +0 khi ving nay va
duong 10 noi trén chiu anh hudng cia séong né min gy ra bai qua trinh né min dao dudng 16 lan can
DVVT muc +20 V8A khu IV, mé than Vang Danh véi khoang cach trung binh H = 20m, trén co s& cac
két qua ndi luc va bién dang cia két cau chdng duong 10 DV8 khu IV mirc +0 thu duoc tir md hinh mé
phong str dung phan mém Plaxis2D, nhém tac gia rat ra mot so nhan xét nhu sau:

- C6 thé xay dyng, mé phong mé hinh dudng 16 chiu anh huéng cua qué trinh nd min dao 10 14n can
bang phan mém Plaxis2D véi gia thiét chiu tai trong tinh twong dwong dé xac dinh sy 6n dinh cua duong
16 chiu anh hudng ctia vu nd. Cac bién dang, ing sut xuét hién trong két cdu chdng cua dudng 10 chiu
anh huong nd min tir duong 16 1an cin dang thi cong déu nho hon cac gidi han ctia vat li¢u chong sir dung
cho duong 16. Két qua thu dugc tir viée chay cic mod hinh dudng 16 bang phan mém Plaxis2D ciing nhu
trong thuc té theo ddi cho thiy, dudng 16 chiu anh huéng ciia vu nd min trong thi céng dudng 16 1an can
van 6n dinh va hoat dong binh thuong. Viéce st dung dich chuyén bién cua moé hinh chtra dung duong 10
dang chiu anh huéng ctia vu nd tai duong 16 1an can dé biéu dién tac dong cua qua trinh nd min toi sy 6n
dinh cua duong 1o dugc nghién ciu va chuyén ddi tir van tdc hat cuc dai xuét hién tai bién cta duong 1o
dang chiu anh huong ciia vu nd da giap thuc hién duoc két qua néi trén. Didu nay s& lam giam do phirc
tap khi xdy dung cic mé hinh nghién ciru tic dong cua qué trinh né min dao 10 téi cac khu vue, duong
16 1an can.

- Hinh dang céc biéu dd ndi luc trong két cau chbng cia duong 16 khi chju anh huéng ctia nd min tir
khu vic 1an cin c¢6 xu hudng trong dong voi cac biéu do noi lyc trong trudng hop khong chiu tac dong
ctia nd min. Didu nay co thé duoc 1y giai do trong nghién ciru nay, anh huéng cua nd min duge méd phong
thong qua su dich chuyén tai bién ving dat, da chira duong 10. Trén co s6 cac két qua vé ting suat, bién
dang va ndi luc trong két ciu chdng & hai truong hop (c6 va khong cé anh hudng cia nd min), cé thé
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nhan dinh réng, qua trinh nd min tai cac khu vuc 14n cén c6 tac dong nhat dinh dén trang thai lam vi¢c va
mirc d6 6n dinh cua dudng 10.

- Can tiép tuc thyc hién cac nghién ctru trong nhiing diéu kién dia chét khac nhau cua khu vuc chira
duong 10 chiu anh hudng ctia nd min. Trén co s¢ d6, dé xudt cac giai phap chéng gitr phit hop nham bao
dam 6n dinh cho cac dudng 16 1an cén khi chiu tac dong ctia hoat dong nd min.

Loi cam on

Nghién clru nay dugc tai trg boi Tap doan Cong nghiép Than - Khoang san Viét Nam (Vinacomin)
theo ma s tai tro: KC.01.D06-25/21-25.

Tai liéu tham khao

1. Bastante, F.G., Alejano, L., Gonzalez-Cao, J. 2012. Predicting the extent of blast-induced damage in
rock masses. Int. J. Rock Mech. Min. Sci, 56, 44 - 53. https://doi.org/10.1016/j.ijrmms.2012.07.023.

2. Chapot, P. 1980. Study of the vibrations caused by the explosives in the rock solid masses. Laboratoire
Central des Ponts et Chaussées, 1981 Hadamard, Jacques. Lessons on the wave propagation, 1903.

3. Cheng, G., Huang, S.L., 2000. Analysis of ground vibration caused by open pit production blast. /n:
Holmberg (Ed.), Explosive and Blasting Technique, Balkema, pp. 63 - 70.

4. Cheng, G., Huang, S.L., 2000. Analysis of ground vibration caused by open pit production blast. In:
Holmberg (Ed.), Explosive and Blasting Technique, Balkema, pp. 63 - 70.

5. ChiT.N.,DoN. A, Pham V. V., Nguyen P. T., Gospodarikov. A. 2022. Prediction of blast-induced the
area of the tunnel face in underground excavations using fuzzy set theory ANFIS and artificial neural
network ANN. International Journal of Geomate, 23(95), 136 - 143.

6. Chi T.N., Nguyen V.N., 2023. Prediction of Tunnel Cross-Sectional Area After Blasting. Inzynieria
Mineralna. Journal of the Polish Mineral Engineering Society, 2, 39 - 47.

7. Hakan, A.K., Konuk, A., 2008. The effect of discontinuity frequency on ground vibrations produced
from bench blasting: a case study. Soil Dyn. Earthq. Eng, 28, 686 - 694.

8. Langefors, U. & Kihlstrom, B. 1978. The Modern Techniques of Rock Blasting. John Wiely and Sons,
Inc, New York, 438pp.

9. Lé Van Quyén, 2005. Thiét 1ap mbi quan hé giita cac thong sé nd min va ing dung nd trong tinh toan
t6i wu. Tap chi Cong nghiép Mo, s6 2.

10. M. Monjezi, M. Ghafurikalajahi, A. Bahrami, 2011. Prediction of blast-induced ground vibration
using artificial neural networks. Tunnelling and Underground Space Technology, 26, pp. 46 - 50.

11. Meysam Lak, Mohammad Fatehi Marji, Alireza Yarahmadi Bafghi, Abolfazl Abdollahipour, 2019.
Analytical and numerical modeling of rock blasting operations using a two-dimensional elasto-
dynamic Green’s function. International Journal of Rock Mechanics and Mining Sciences, Volume
114, pp. 208 - 217.

12. Nhit Van Bach, 2003. Ndng cao hiéu qua phd vé dat da bang né min trong khai thac mé. NXB Giao
thong van, Ha Noi.

13. Nhit Van Béch, Lé Van Quyén, Bui Xuin Nam, Nguyén Dinh An, Nhit Vin Phuc, 2006. Nhiing bi¢n
phép giam thiéu tac dung chin dong khi nd min & mo than Nti Béo. Tuyén tip bdo cdo Hoi nghi khoa
hoc lan thir 17, Truong Dai hoc M6 - Dia chat, tr. 42 - 48,

14. Nguyén Van Pudc, V6 Trong Hung, 1997, Cong nghé xay dung cong trinh ngdm. Tdp I - Thi cong
16 bang, 16 nghiéng va ham tram trong mé. NXB Giao thong vén tai, Ha Noi, 1997.

15. U. Langefors, Bjorn Kihlstrom, 1963. The Modern Technique of Rock Blasting. Wiely, 405 pages.

16. Zhiliang Wang, Haochen Wang, Jianguo Wang, Nuocheng Tian (2021). Finite element analyses of
constitutive models performance in the simulation of blast-induced rock cracks. Computers and
Geotechnics, Volume 135, July 2021, 104172.

58



R HOI NGH] KHOA HOC QUOC GIA /' SDIM'
PHAT TRIEN BEN VNG KHOA HOC CONG NGHE MO VA MOI TRUONG % 2026 /

INFLUENCE OF BLASTING DURING DRIFT EXCAVATION
ON THE STABILITY OF ADJACENT ROADWAYS: A CASE
STUDY OF A ROADWAY AT VANG DANH COAL COMPANY
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ABSTRACT

Drill-and-blast is one of the most widely used methods for tunnel excavation in Vietnam due to its
simplicity, cost-effectiveness, and adaptability to various geotechnical conditions. However, the impact
of blasting-induced vibrations on adjacent underground structures remains a critical concern. This study
develops a numerical model using Plaxis 2D to simulate a mining tunnel subjected to blasting vibrations
from a neighboring excavation at the Vang Danh coal mine, Quang Ninh Province. By incorporating
field-measured peak particle velocity (PPV) at the tunnel boundaries, the study evaluates key parameters,
including induced boundary stresses and tunnel deformations, both before and after the installation of
different support systems. The results provide a basis for selecting appropriate support structures to
ensure long-term stability and operational safety of the tunnel, taking into account the effects of adjacent
blasting activities.

Keywords: numerical modeling, stability, blasting; support structure; stress, Plaxis 2D
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