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LOI NOI PAU

SDM 2026 dwoc Trudng Pai hoc M6 - Dia chat phdi hop véi Tap doan Cong nghiép Than -
Khoang san Viét Nam cung cac doi tac to chirc nhan dip Ky niém 60 nam thanh 1ap B6 mén Khai
thac ham lo.

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

Hoi nghi 12 din dan quan trong dé cac nha khoa hoc, nha quan 1y, chuyén gia va doanh nghiép gap g0,
trao d01 chia sé kinh nghiém thyc tin, 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 truong, hudng toi
phat trién bén viing nganh céng nghiép khai khoang.

Trong qua trinh chuén bj va td chtre, Hoi n ghi da nhan duogc sy quan tam, hudng tng tich cyc cua dong
dao cac nha khoa hoc, chuyén gia va nha quan Iy trong va ngoai nuéc. Ban T chirc da tiép nhan 60 bai
bao khoa hoc thudc cac linh vye chuyén mon cia Hoi nghi. Trén co s¢ danh gia, phan bién nghiém tuc,
Ban Bién tap da lya chon dugc 37 bao cao cd chét luong dé xuét ban trong Tuyén tap bao cao 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 mo;

- Mbi trudmg mo bén virng va co trach nhiém;

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

Toan bd thong tin khoa hoc vé Hoi nghi, trong d6 co Tuyén tap cac bao cao toan van, dugc cong bd va
dang tai trén website chinh thirc ctia 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 ding cai, ciing cac co quan, don vi dong td chire da tich cuc phdi hop va
g6p phan quan trong vao thanh cong cua Hoi nghi. Xin chan thanh cam on cac nha khoa hoc da gui toi
Hoi nghi nhung cong trinh nghién clru 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 té chic.

Ban T chirc rat mong tiép tuc nhan duoc su quan tim, hop tac va nhitng y kién dong gop quy bau
cla cac co quan, t6 chirc, nha khoa hoc va doanh nghiép dé cac ky Hoi nghi ngay cang niang cao chat
luong, gop phan thiic dy sy phat trién bén vimg trong linh vuc tai nguyén, khai thac mé va méi trudng.

BAN TO CHUC



BAN TO CHUC

Hovatén Dan vi cong tac Nhiém vu
GS.TS. Tran Thanh Hai Truong Dai hoc Mé - Dia chat Truéng ban
PGS.TS. Nguyén Thé Vinh Truong Dai hoc Mé - Dia chat Phd Truéng ban
PGS.TS. DO Ngoc Anh Truong Dai hoc Mo - Dia chat Uy vién
PGS.TS. Bui Manh Tung Truong Dai hoc Mé - Dia chat Uy vién
TS. Nguyén Cao Khai Truong Dai hoc Mé - Dia chat Uy vién
TS. Nguyén Van Thinh Truong Dai hoc Mé - 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 Mo - Dia chat Trudng ban
PGS.TS. Nguyén Viét Nghia Truong Dai hoc Mo - Dia chat Phé Truéng ban
PGS.TS. Bui Manh Tung Truong Dai hoc M4 - Dia chat Phé Truéng ban
TS. Nguyén Cao Khai Truong Dai hoc Mo - Dia chat Phd Trudng ban
GS.TS. V6 Trong Hung Truong Dai hoc Mé - Dia chat Uy vién
GS.TSKH. Lé Nhu Hung Hdi Khoa hoc va (dng nghé M@ Viét Nam Uy vién
PGS.TS. Tran Xuan Ha Hoi Khoa hoc va (dng nghé Mé Viét Nam Uy vién
PGS.TS. Tran Van Thanh Hoi Khoa hoc va (ong nghé Mé Viét Nam Uy vién
PGS.TS. D0 Manh Phong Hoi Khoa hoc va (6ng nghé Mé Viét Nam Uy vién
PGS.TS. Phuing Manh Dac Hdi Khoa hoc va (dng nghé M@ Viét Nam Uy vién
TS. Lé Van Thao Hoi Khoa hoc va (ng nghé Mo Viét Nam Uy vién
PGS.TS. Lé Tién Diing Truong Dai hoc Md - Dia chat Uy vién
PGS.TS. Pham Van Hoa Truong Dai hoc Mé - Dia chat Uy vién
PGS.TS. Nguyén Phi Hung Truong Dai hoc Mo - 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 Mo - Dia chat Uy vién
TS.D06 Anh Son Truong Dai hoc Mé - Dia chat Uy vién
TS. Nguyén Van Thinh Truong Dai hoc Mé - Dia chat Uy vién
TS. Dao Van Chi Truong Dai hoc Mé - Dia chat Uy vién




Hovatén Dan vi cong tac Nhiém vu
TS. Pham Biic Hung Truong Dai hoc M - Dia chat Uy vién
TS. Vi Thai Tién Diing Truong Dai hoc Mo - Dia chat Uy vién
TS. Lé Quang Phuc Truong Dai hoc M - Dia chat l]y vién
TS. Nguyén Vén Quang Truong Dai hoc Mo - Dia chat Uy vién
ThS. Pham Van Quén Vién Khoa hoc Cdng nghé Mo Uy vién
ThS. Nguyén Hong Cudng Truong Dai hoc M - Dia chat Uy vién
BAN THU KY
Hovatén Dan vi cong tac Nhiém vu
PGS.TS. Bui Manh Tuing Truong Dai hoc M6 - Dia chat Truéng ban
PGS.TS. L& Tién Diing Truong Dai hoc Mé - Dia chat Phd Truéng ban
TS. Vi Thai Tién Diing Truong Dai hoc Mo - Dia chat Uy vién
TS. Nguyeén Vén Quang Truong Dai hoc Mé - Dia chat Uy vién

ThS. Dinh Thi Thanh Nhan

Truong Dai hoc Mé - Dia chat

Uy vién
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MUC LUC

LGOI NOI DAU

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

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

Vit Anh Tudn’, Nguyén Minh Tuyén'”

"Tap doan Cong nghiép Than - Khodng sdn Viét Nam

TINH TOAN THONG GIO MO KHI T® CHUC KHAI THAC BONG THOI 6 LO CHG CUA

TANG -230/-150 CONG TY THAN MAO KHE - TKV
Nguyén Cao Khai'>*, Vii Thai Tién Diing"?, Dinh Thi Thanh Nhan'?, Vii Dic Nghia'*
"Truong Dai hoc MG - Dia chdt
“Nhdém nghién ctiu Phdt trién bén vimg Khoa hoc, Cong nghé Md va Mo truting (SDM)
*Tap doan Cong nghiép Than - Khodng sdn Viét Nam

ANH HUGNG CUA QUA TRINH NO MIN KHI BAO LO DEN PO ON PINH CUA

DUONG LO LAN CAN: NGHIEN CUU TRUONG HOP MOT BUONG LO TAI CONG TY
THAN VANG DANH

Bui Manh Tuing', Ngé Thanh Tam?, Tran Trung Thai®, Nguyén Chi Thanh'*

"Truong Dai hoc Ma - Bia chdt

2S6 Nong nghiép va Moi trudng tinh Qudng Ninh

3Céng ty (6 phén Than Cao Son - TKV

NGHIEN CUU VA XAY DUNG MO HINH TRi TUE NHAN TAO DU BAO DIEN TiCH

GUONG LO SAU KHI NG MIN TAI MOT SO BUOGNG LO DIEN HINH TRONG KHAI THAC
HAM LO KHU VUC QUANG NINH

D6 Hoang Hiép'?, Nguyén Viét Hung?, Bui Manh Tung', Nguyén Chi Thanh'”

"Truong Dai hoc Ma - Dia chdt

2(6ng ty 35 - Chi nhdnh Tong Céng ty Dong Bdc

3Céng ty (0 phdn Tur vdn Ddu tu Mé va Cong nghiép - Vinacomin

MECHANICAL BEHAVIOR OF CFRP-CONFINED HIGH-WATER MATERIAL UNDER
DYNAMIC LOADING

Feiyang Feng', Baiyun Yu', Shuling Meng?, Hongchao Zhao*"

"School of Geology and Mining Engineering, Xinjiang University

2China West Construction Group Co., Ltd.

*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
THUOC CONG TY CANG - CHI NHANH TONG CONG TY BONG BAC

Bui Thanh San', Bui Quang Sang' Nguyén Van Thinh?*, Nguyén Viét Thang?

'C6ng ty Cdng - Chi nhdnh Tong Céng ty Dong Bdc

2Trutng Dai hoc Mé - Dia chdt
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7  CO GIOI HOA TRONG KHAI THAC HAM LO TAI MO THAN HA LAM: THUC TRANG VA
DINH HUGNG CHIEN LUGC PHAT TRIEN BEN VUNG GIAI DOAN 2026 - 2030
Nguyén Hiiu Dat’, Vit Ngoc Thang?, Dinh Trung Kién?, D6 Trung Thanh', Vii Ba Trugng”
'C6ng ty C6 phdn Than Ha Lam - Vinacomin
“Tap doan Cong nghiép Than - Khodng san Viét Nam
8 NGHIEN CUU BE XUAT GIAI PHAP PHUN EP NUGC TANG DO LIEN KET CUA THAN
TAI CAC GUGNG LO DAO QUA VIA THAN MEM YEU, BG ROI TAI CONG TY THAN
KHE CHAM - TKV
Tran QudcDoan’, Nguyén Cao Khai>*”, Dang Van Kién?, D6 Trong Tan'
'Cdng ty Than Khe Cham - TKV
2Trudng Dai hoc Md - Dia chdt
3Nhdém nghién cuu Phdt trién bén vimg Khoa hoc, Céng nghé MG va Mi truding (SDM)
9 GIAI PHAP XAY DUNG CONG VIEN TRONG KHU VUC MO THAN NA DUONG, CONG TY
THAN NA DUGONG, TONG CONG TY CONG NGHIEP MO VIET BAC TKV - CTCP
Nguyén Dang Hiép', Nguyén Cao Khai**", Nguyén Quéc Tudn’
'(ong ty Than Na Duang - VVMI
2Trudng Dai hoc M6 - Dia chdt
3Nhdm nghién ciu Phdt trién bén viing Khoa hoc, Cong nghé M va Mai truong (SDM)
10 NGHIEN CUU XAY DUNG PHUGNG PHAP XAC DINH LUGNG GIO CAN BUA VAO MO THAN
HAM LO TRONG NGAY KHONG LAM VIEC
Tran Xuén Ha', Dao Van Chi>*, Nguyén Hong Cuéng?
'Hoi Khoa hoc va (ng nghé M Viét Nam
2Trudng Dai hoc M6 - Dia chdt
11 AN TOAN TRONG KHAI THAC THAN HAM LO VUNG QUANG NINH: THUC TRANG
CONG TAC AN TOAN VE SINH LAO BPONG, CAC VAN BE COT LOI VA BINH HUGNG
CHIEN LUGC
Pham Dic Thang'”, Hoang Hung Thing', Nguyén Ngoc Minh’, Lé Quang Phuc
"Trudng Dai hoc (ong nghiép Qudng Ninh
2Tniong Dai hoc Mo - Dia chdt
12  GIAI PHAP NANG CAO TOC BO BAO LO TAI KHU N.V MO THAN KHE TAM, CONG TY
THAN DUGNG HUY - TKV
Cao Viét Phuang’, Nguyén Thé Cudng', Nguyén Van Thinh?”
'Cong ty Than Duong Huy - TKV
2Tniong Dai hoc M6 - Dia chdt
13 THANH LAP HO CHIEU CHONG GIU CHO CAC BUONG LO DUGI KHU VUC MOONG
LO THIEN NUI BEO TAI MO THAN HA LAM
Vii Trung Tién'?", Dao Viét Doan', D6 Anh Son’
"Truong Dai hoc M6 - Dia chdt
2Nhém nghién cuu Phdt trién bén vimg Khoa hoc, Cong nghé M va Mi truding (SDM)
14 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'2, Do Anh Son'

"Hanoi University of Mining and Geology

?Research Centre for Mining and Electro-Mechanical Engineering, HUMG
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15 TiINH TOAN KIEM DINH KET CAU TUGNG BE TONG HAM CHUA NUGC TAI CONG TY
CO PHAN THAN MONG DUGNG - VINACOMIN
Nguyén Phi Hung', Bui Manh Tung', Pham Diic Hung', Tran Trung Thai>"
"Truomg Bai hoc Mé - Dia chdt
2(dng ty (0 phén Than Cao Son - TKV
16 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, Urumgi, 830000, China
17 GIAI PHAP KY THUAT NANG CAO HIEU QUA THU HOI THAN NOC TRONG LO CHG
CO GIGI HOA BONG BO VIiA 7 MO THAN HA LAM
Pham Diic Hung'", D6 Anh Son’, Nguyén Phi Hung', Dao Van Chi’, Pham Van Quan?
" Truting Dai hoc M6 - Dia chdt
2Vién Khoa hoc Cong nghé Ma - Vinacomin
18 TONG QUAN VE HE SO SUC CAN MA SAT CUA CAC LOAI BUONG LO TREN THE GIOI
VAVIET NAM
Dao Van Chi', Pham Ditc Hung", Dd Anh Son’
Pham T Phuong?, Dam Huy Tai?, Nguyén Minh Diic
"Truong Bai hoc Mé - Dja chdt
2Cbng ty (8 phdn Tur vdn dau tu M6 va (ong nghiép - Vinacomin
3Cuc Cong nghiép, B4 Cong Thuoing
19 DANH GIA KET QUA AP DUNG CONG NGHE CO GIGI HOA KHAI THAC TAI CAC
MO THAN HAM LO THUOC TKV VA BINH HUGNG PHAT TRIEN GIAI DOAN 2026 - 2030
Duang 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
PHUC TAP CUA TKV
Pham Vin Quan'*", D6 Van Hoang?, Than Van Duy?
"Truong Dai hoc MG - Dia chdt
2Vién Khoa hoc Cong nghé Mé - Vinacomin
21 MO HINH TRi TUE NHAN TAO DU BAO VAN TOC HAT CUC BAI PPV TAI DUONG LO
CHIU ANH HUGNG CUA CONG TAC NO MIN
Nguyén Chi Thanh', Pham Quang Nam?, Bui Manh Tang"”
"Truong Dai hoc Ma - Dia chdt
Truong Dai hoc Dién luc
22 GOC NHIN VE HOAN THIEN VAN HOA AN TOAN LAO BONG TRONG KHAI THAC THAN

HAM LO G MO THAN VANG DANH KHI XUONG SAU
Lé Quang Phuc'”*, Pham Ditc Thang?, Nguyén Dang Hiép?
" Truting Dai hoc M6 - Dia chdt
2 Trudng Pai hoc (ong nghiép Qudng Ninh
* (ong ty Than Na Duong - VVMI
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THANH LAP HQ CHIEU CHONG GIU
CHO CAC PUONG LO DUGI KHU VU'C MOONG LQ THIEN
NUI BEO TAI MO THAN HA LAM

Vii Trung Tién'?*, Pao Viét Poan', P§ Anh Son'
"Truong Pai hoc M6 - Dia chat
’Nhom nghién ciru Phat trién bén viing Khoa hoc, Cong nghé Mo va Méi truong (SDM)

TOM TAT

Dé bao vé va duy tri cac duong 10 theo ding chirc nang, nhiém vu va thoi gian phuc vu trong qué trinh
khai thdc mé than him 16, viéc lya chon dl'mg va ph1‘1 hop két ciu chéng giit, ciing nhu tinh toan va thanh
1ap ho chiéu chong gitt cho tung duong 16 1a rat can thiét. Khi cac duong 16 duge dao dudi khu vire moong
16 thién da két thuc, s& tiém 4n nguy co mat an toan lién quan dén ap luc mo, ciing nhu hién twong buc nudc
va bun lay ¢6 thé xay ra trong qua trinh dao 16 va khai thac. Trong bai viét nay, nhom tac gia da Iya chon
loai vi chong, dong thoi xay dung ho chiéu chdng giit cho duong 16 duge diao dudi khu vie moong 16 thién
da két thac khai thiac nham dam bao an toan cho dudng 16 trong thoi gian st dung. Dé dat duoc két qua
nghién ciru, céc tac gia da sir dung phuong phap khao sat hién truong, thu thap va danh gia tai liéu, két hop
phuong phap mé hinh s6. Thong qua phan tich két qua mé hinh mé phong sé tinh toan ndi luc vi chéng cho
cac duong 10 dugc dao dudi khu vue moong 16 thién Nui Béo, cac tac gia da lya chon dugc vi chéng thép
SVP-22 va SVP-33 cho cac dudng 10 mot dudng xe va hai dudng xe, ddng thoi 1ap duoc ho chiéu chong
giit cho cac duong 10 tuong g vé6i cac bude chéng 0,3 m tai mo than Ha Lam. Két qua nghién ctru c¢6 thé
lam co s& cho mé than Ha LAm xem xét, trién khai ap dung vao thuc té san xuét, cling nhu lap Kké hoach
da0 16 phuc vu cho khu khai thac phti hgp nhdm dam bao an toan trong qua trinh khai théc cac via than tai
khu vuc dudi moong 16 thién da két thuc khai thac. Dong thoi, két qua nghién ciru nay ciing c6 thé ap dung
cho cac mo than khéc c6 diéu kién dia chit tuong tu tai vung than Quang Ninh.

Tir khéa: vi chong; hé chiéu chong gitk; dieong 16; moong 16 thién; mé than Ha Lam

1. Pit vén dé

Trong khai thac mo than ham 10, viéc dao cac cong trinh mé phuc vu cho viéc khai thac cac 10 chg phia
dudi moong hoac ria moong 10 thién dang khai thac hodc da két thic khai thac 13 van dé rat kho khan va
phu’c tap. Thuc té cho thay rang, néu khong co giai phap ky thuat va cong nghe khai thac, cting nhu dao
chéng 16 pht hop dé ap dung cho ting diéu kién cy thé thi nguy co tiém 4n vé mat an toan c6 thé xay ra
trong qua trinh khai thac va bao vé 16. Mt trong nhiing nguy co mét an toan lién quan dén viéc khai thac
via than, dao duong 16 dudi khu viee moong 1 thién 1a hién twgng buc nudc va bun léy, hién tugng trugt
16 bd moong 16 thién do 4p luc thay ddi. Hién nay, tai cdc moé ving than Quang Ninh dang dan chuan bi
va khai thac xubng mirc sau, c6 mot s mo dang khai thac & mirc -300, co mot s6 mo dang trong qua trinh
dao 10 dén mirc -400 hodc c6 mé sau hon. Thong qua khao st tai hién truong cac mé cho thiy riang, hiu
hét cac mo khai thac than ham 16 ving Quang Ninh déu phai thyc hién chdng xén cac dudng 10 chuén
bi, c6 mo6 chdng xén dudng 10 hang nam vai khdi lugng rat 16n. Trong d6, ap luc mo 1a mot trong nhiing
yéu t& va nguyén nhén chinh 1am cho dudng 16 bi anh hudng dan dén nén, ln va pha hity vi chdng. Céc
duong 16 dugc dao va can bao vé dudi khu vuc moong 1§ thién, dudi khu vuc bai thai thi &p luyc mo cling
s& ting va bi anh hudng 16n hon. Mot s6 mo ving than Quang Ninh ciing dang thuc hién khai thac va dao
10 duéi khu vire moong 19 thién. Trong d6, mo than Ha Lam 1a mot trong nhitng mé ham 10 ¢6 diéu kién
khai thac dudi khu vuc moong 19 thién da két thuc khai thac.

*Tac gia lién hé
Email: vutrungtien@humg.edu.vn
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Lién quan dén van d& néu trén, nhiéu tac gia da dua ra giai phap dao chdng cac cong trinh ngdm mé
(Nguyén Van Puéc & V& Trong Hung, 1997; Bo mon Xy dung Cong trinh Ngam va Mo, 2020), ciing
nhu cac giai phap va vat liéu chdng gitr cong trinh ngdm mo6 (Pao Viét Poan & Tang Van Lam, 2015;
Dao Viét Poan, 2018). Ngoai ra, hién nay con c6 nhiéu phwong phép nghién ctru, danh gia, du bao ap luc
mo va tim dugc cac giai phap phi hop cho viée dao va chdng giir cac duong 16 trong nhitng diéu kién
dia chét phtrc tap, mo than sdu ciing nhu cac dudong 16 ndm dudi khu vire moong 16 thién. Mot s6 nghién
ctru dién hinh dung phuong phap mé hinh s tinh toan va du bao mirc d6 anh huong khi dao duong 10
dén cong trinh trén mat bang tai mo than Ha Lam (Tien Trung Vu & Doan Viet Dao, 2022), cac nghién
ctru du bao ap luc mo 1én cac dudng 10, ciing nhu lwa chon két ciu chdng phut hop cho cac duong 16 dudi
khu vuc moong 19 thién da dugc thuc hién tai mot s6 mo than Mong Duong, Ha Lam (Tien Trung Vu &
Doan Viet Dao, 2023; 2023; 2026). Cac nghién ciru dung phuong phap moé hinh s6 mé phong tinh toan
chiéu rong tru than bao vé cac dudng 10, lwa chon vi tri pht hop b tri cac dudng 10 chuén bi trong diéu
kién phurc tap, khai thac cac via gén nhau da duogc thuc hién tai cac mo than Khe Cham, Théng Nhét,
Vang Danh (Le Quang Phuc & Le Tien Dung, 2024; Le Quang Phuc & Nguyen Khac Linh, 2025; Q. P.
Le & T. T. Vu, 2025). Céc nghién ciru vé& d6 6n dinh cho cac duong 10 tai cac mo than siu ving Quang
Ninh (Dang Van Kien, Vo Trong Hung va cong sy, 2021), mé phong sé vé anh huéng cua ap luc mo 1én
cac duong 10 dudi khu vuc bai thai (86 Xuan Hoéi, Pang Van Kién, va bd Ngoc Anh, 2022), cling nhu
nghién ctru anh hudng cua vi tri b tri dwong 16 dudi khu vyc bai thai dén két cu vi chéng tai ving than
Quang Ninh (Pang Vin Kién, P Ngoc Anh va cong su, 2022).

Caéc nghlen ctru dién hinh néu trén ciing da dé cap dén ap luc mo, két cdu chdng, vi tri bd tri duo’ng 10
trong diéu kién dudi moong 19 thién, dudi khu vyc bai thai, cling nhu trong nhitng diéu kién dia chat phuc
tap. Tuy nhién, viéc tinh toan noi lyc trong vi chdng trong cac duong 16 dudi khu vic moong 16 thién Nui
Béo tai m6 than Ha Lam nham xay dung ho chiéu chdng giit phit hop chwa duge dé cap va nghién ctru cu
thé. Xuat phat tir bai toan thyc té tai mé than Ha Lam, trong bai béo nay, nhom tac gia da tién hanh nghién
ctru nham xay dyng duoc hd chiéu chdng giit cho dudng 16 duéi khu vire moong 16 thién Nui Béo da két
thiic khai thac va di d6 thai. Phuong phap mé hinh sé da duoc tng dung trong nghién ctru ndy, trén co s&
phan tich két qua mé hinh s6, nhom tac gia da tinh toan, xay dung dugc hd chiéu chdng giit cho dudng 10
mot dudng xe va duong 10 hai dudng xe theo tiét dién mau ciia Tap doan Cong nghiép Than - Khoang san
Viét Nam. Két qua cua nghién ctru nay cé thé 1am co s& cho mo6 than Ha LAm xem xét, 1ap ké hoach dao
10 cho khu vuc khai thac, ddng thoi ciing 13 co s6 cho mé tinh toan cho diéu kién cac duong 10 cta cac via
khéc ndm dudi khu vre moong 16 thién nhiam dam bao an toan trong qua trinh khai thac.

2. Co s6' 1y thuyét va phwong phap nghién ctru
2.1. Khu vwe nghién cvru

Khu mo than Ha Lam thudc dia ban phuong Ha Lam, cach trung tim Ha Long 7 km vé phia Dong -
Pong Bic.

- Phia Bac gidp mé Sudi Lai.

- Phia Nam giap duong 18A.

- Phia Tay giap mo Binh Minh.

- Phia Bong giap mo Nui Béo.

Co s6 tai liéu tham do cac giai doan trude, Kkét hop véi hién trang tham do, khai thac 16 thién va ham 10
dén 31/12/2008 ctia mé than Ha Lam, Nui Béo da xéc dinh: Trong dién tich khu mo than Ha Lam tn tai
14 via than, gdm cac via: 14B, 14(10), 13(9), 11(8), 10(7), 9(6), 8(5), 7(4), 6(3), 5(2), 4(1), 3(1A), 2(B),
1(C). Tén via & ngoéli ngodc don la tén goi chung con trong ngodc la tén goi cli. Trong d6 ¢ 9 via co gid
tri cong nghi¢p gom 14(10), 13(9), 11(8) 10(7) 9(6), 7(4), 6(3), 5(2) 4(1). Cac via V.14B, 8(5), 3(1A)
it co gia tri cong nghiép nén khong tién hanh téng hop mo ta. Pac diém cac via than ctia khu mo than Ha
Lam theo tht tu tir dudi 1én nhu sau:

- Vi tri mé than Ha Lam, xem Hinh 1:
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Hinh 1. Vi tri dia Iy Céng ty Cé phan Than Ha Lam - Vinacomin

- Mt cit dia chat dién hinh:

Mit cit dia chat dién hinh thé hién tai Hinh 2 (Cong ty Than Ha Lam, 2017). Tir trén mit cit dia chat
dién hinh tuyén s6 40 moong 16 thién Nui Béo cho thay rang, via than s 11 ndm tai muc -150, nhu vay
via 11 cach mat dat khoang tir 120 - 200 m; hay néi cach khac, chiéu sdu dudng 10 khi khai théc via 11 tai
day moong 19 thién khoang 200 m. Bén dudi via 11 13 cac via 10 va via 7. Trong d6 via 10 udn luon nam
tir mirc -280 dén mit dét phan 16 via da khai thac b.'?mg phuo’ng phép 16 thién xong va da d6 thai dén cot
cao +150. Via 7 ciing udn luon nam tir mirc -450 dén mat dét, phan 16 via da khal thac bang phuong phap
16 thién xong va da do thai dén cdt cao +150. Ciing tir mat cit dia chat tuyen sO 40, chiing ta co thé thiy
su phan bd cac 16p dat da trong tuyén dén muc -450, bao gdm cac loai dat da nhu: dat d4 thai, san két, cat
Kkét, bot Kkét, sét két, sét than, than. Pay moong md than 1§ thién Nui Béo tai murc -54.

-450

Hinh 2. Mdt cat dia chat dién hinh moong khai thac I thién Nui Béo
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2.2. Dic diém diéu ki¢n dia chit khu viee nghién citu

Cac loai da tham gia vao cot dia tﬁng khu mo gém: cudi két, san két, cat két, sét két, sét than, va céac
via than. Cac 16p d4 nam xen k& nhau tao thanh cac nhip trim tich twong d6i 6n dinh trong nhimg dién
hep. Dic diém dia chat cong trinh timg loai da nhu sau (Cong ty Than Ha Lam, 2017).

- Cuoi két: Thuong c6 mau xam sang, chiém ty 1¢ khong dang ké trong dia témg, phén bd cha yéu &
try via 3, chiéu day mong Thanh phan chii yéu 1a cac hat thach anh, canxit, dugc gin két bang xi ming
silic bén vimng, rat rin chéc.

- San Kkét: Lop san két trong dién tich khai thac mo than Ha Lam ¢6 mat hau hét trong cac 16 khoan
tham do, c6 mau xam sang, xam trang, chiém ty 1¢ trung binh 18,09% trong dia tang, phan b chu yéu ¢
tru via, chiéu day thay ddi lién tuc tr 0,5 m dén vai chuc mét. Thanh ph'?m chu yéu la cac hat thach anh,
canxit dugc gan két bang xi méng silic bén viing, rat rin chac.

- Cét két: Thudng co6 mau xam tro, xam sang, ciu tao phan 16p day, d6i noi cdu tao khdi, khe nirt phat
trién. Chiéu day bién dbi phirc tap tir 0,5 m dén hang chuc mét, ca biét c6 nhirng lop chiéu day dén25m
duy tri kha lién tuc theo ca duong phuorng va huorng déc, hat tir min dén tho duoc gin két bang xi ming
silic rat bén vitng. Trong cac mat cit loai d4 nay chiém ty 1¢ trung binh 32,18% cot dia tang.

- Bot két: Mau xam tro, xam den chiém ty 1& trung binh 33,00% trong dia ting, thanh phan chu yéu
1a cac khoang vét sét va cac hat thach anh hat min, dugc gan két bang keo silic rin chic va xi mang sét.
Céu tao phan 16p day den phan 16p trung binh. Chiéu day cac 16p bot két bién déi rat phirc tap tir 0,3 m
dén 20 m va thuong nam gan véch tru cic via than.

- Sét két: Mau xam den chiém ty 1¢ khoang 6,19% trong dia tang, cdu tao phan 16p mong 1a chu yéu.
Chiéu day 16p bién d6i 0,3 - 2 m, cuc bo ¢ noi 1én dén 4 m. Cac 16p sét két thuong ndm sat vach tru cac
via than, thudc loai da nira cimg dén ctmg. Trong qué trinh khoan tham do loai d4 nay thuong bi truong
nd lam cho dwdng kinh 15 khoan bi hep lai gay kho khin cho cong tac thi cong, dong thoi ¢ noc cac 10
khai thac 16p nay thuong sap cung véi qua trinh l4y than.

- Than antraxit: Mau den anh kim chiém ty 1¢ trung binh 8,59% trong dia tang, c4u tao phan 16p mong
dén vira, chiéu day 16p bién ddi 0,5 - 2 m, tuy thudc vao timg via than, c¢6 via 1én dén vai chuc mét. Than
antraxit thudc loai d4 nira cing dén cimg.

2.3. Cong tac dao chong 1o dwdi khu viee moong 1§ thién Niti Béo tai mé than Ha Lim

- V& cac mirc khai dao duong 10 dudi moong 16 thién Nai Béo: Cac via than khu vire mé than Ha Lim
6 céu tao kha phurc tap, via than c6 chiéu day 16n, than mém yéu, nhiéu via udn luon, thay ddi, ndm xen
k& cac khéi da. O cac do sdu khac nhau déu ¢6 cac via than nén cac mirc khai dao duong 16 nhiéu tir nhiing
mirc bén trén dén mirc -300, chinh vi vdy can phai danh gia ap luc tac dung 1én duong 16 tai cac mirc dé
lwa chon két cu chéng cho pht hop véi mdi mirc;

- Vé cong tac pha v khéi than da khi dao 10 dudi moong 16 thién Nui Béo: khi khai dao cac duong 1o
chu yeu str dung phuong phap khoan nd min dé pha v khéi than d4, khi str dung phucmg phap nay s€ lam
cho khéi da Xung quanh dudng 16 bi pha huy gy gia tang ap luc khdi d4 tac dung 1én két cdu chdng 10;

- V& két chu chéng gitr dudi moong 16 thién Nui Béo: cac dudng 10 tai ria moong va dudi moong
Nui Béo déu st dung loai hinh két ciu chdng thép 1ong méang véi cac ma hiéu twong Gng thép SVP-17,
SVP-22, SVP-27, SVP-33 hoic loai twong duong, budc chdng trong khoang tir 0,3 - 0,8 m/vi;

- Vé dién tich tiét dién duong 10 dudi moong 19 thién Nai Béo: Dién tich cac duong 10 khu vyce dudi
moong Ni Béo bao gdm céc dudng 16 co ban va cac duong 10 chudn bi, thuong sir dung cac loai dién
tich 7 m?; 9,6 m?;, 11 m? 13 m?, 16 m? va 17,9 m?;

- V& hinh dang duong 10 dudi moong 16 thién Nui Béo: cac dudng 16 chi yéu st dung loai hinh vom
tuong thing va loai hinh thang;

- V& cong tac dao xén mo rong dudng 16 tai ria moong Nui Béo: Tai cac muc dé khai thac khi dao 16
qua 16p d4 mém yéu nhu bot két, sét két, than chong bang két cau chdng thép véi bude chong 0,8 m/vi,
dudng 16 thuong xuyén bi nén bep va phai dao mo rong, sau khi ddo mo rong dudng 16 van sir dung két
céu chbng bang thép budc chdng bang 0,5 m/vi;

-Vé cong tac dd thai: DAt da dao ra duoc van tai db thai vao moong 19 thién Nui Béo, ¢6 nhitng vi tri
chidu cao bai thai di 1én dén 300 m, v6i chidu cao d6 thai I6n nhu vay s& tao ra 4p luc dia ting nhan tao
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tac dung vao cac duong 10 ndm & cac mirc dudi moong 16 thién. Do d6, khi tinh toan ap luc tic dung 1én
dudng 16 can ké dén ap lyc ciia phan dat da d6 thai bén trén mét bang dé lya chon loai hinh két cau chong
gitr phu hop cho cac duong 16 dudi moong 19 thién.

Nhu vy, c6 thé thdy riang, & cac mirc khac nhau cong tic dao chdng 16 gin nhu khong thay doi, dic
biét 1a loai hinh két cau chdng va budc chng ciing khong khac nhau, didu nay khong dung vai thuc té 1a
khi khai thac cang xudng sau thi ap luc tic dung 1én duong 16 cang 16n. Pay 1a mét trong nhitng nguyén
nhan 1am cho cac dudng 16 sau khi dao xong mot thdi gian ngin thudng bi nén bep, boép méo. Chinh vi
vay, can danh gia ap lyc tac dung 1én dudng 10 & cac mirc khac nhau dudi moong 16 thién dé Iya chon loai
hinh két cau chéng va budc chdng cho phu hop.

2.4. Phwong phap nghién ciru

Dé nghién ctru 4p luc tac dung 1én duong 10, Iya chon két cdu chdng giit cho dudng 16 dao dudi khu
vuc moong 10 thién, céc tac gia da lya chon cac phucmg phap khao sat hién treong, phan tich va danh gia,
két hop phuong phap g dung md hinh s6 dung phan mém Phase2 dé xay dung mo phong. Phase2 1a mot
trong nhiing phan mém duorc st dung nhidu trong thiét ké cac duong 16 trong mo than ham 16. Sau day s&
gi6i thiéu so bd vé& phan mém Phase2 (Phase2 Model Program Reference Manual, 1998; Tran Tuén Minh,
2014). Phase2 1a chuong trinh duoc xay dung trén co s& phuong phap phan tir hitu han (FEM - Finite
Element Method) duoc ap dyng rong rdi trong thiét k& cac cong trinh khai thac mo. Két qua sau khi mo
phong c6 thé phan tich tmg suat, bién dang, véc to chuyen dich cua dat da, ving pha huy khéi d4 xung
quanh 10 chg, duong 10, duong 16 tram, hd moéng, bo déc...

Phase2 c6 thé md phong duoc cac phuong phéap khai thac phire tap nhu phuong phép khai thac theo
hudng déc, theo dudong phuong, khai thac theo timg chu ky tién guong 16 cho, thi cong chia gwong ap
dung cho céac duong 16 dao trong khdi d4 yéu, gian may cua cac dudng 1 tram trong mo. Phase2 c6 kha
ning mé phong qué trinh pha huy khdi dit da xung quanh 16 chg ciing nhu anh huéng cua cong tac khai
thac dén sut 1an bé mat dat.

2.5. Thanh lgp mé hinh mé phéng
2.5.1. Kich thudc moé hinh mé phong

Kich thudc mé hinh mé phong cho bai toan c6 y nghia rat quan trong, anh huéng t6i do chinh xac cia
Kkét qua phan tich. Dé xac dinh kich thude hop 1y cua mo hinh, nhom tac gia da thyc hién mat loat cac thir
nghiém trén mo hinh s6 véi kich thuée khac nhau. Tir d6 x4c dinh kich thuéc mo hinh i thiéu ma van
dam bao do chinh x4c can thiét. Noi cach khéc, chuyén vi va ing sut tai cac diém gf?m bién mo hinh xép
Xi véi cac gia tri twong ing cua trudng g suit nguyén sinh.

Kich thudc ctia mo hinh moong 16 thién Nai Béo tai mo than Ha Lam 12 mé hinh bién dang phéng hai
chiéu duoc md phong theo kich thude theo mat cit ngang thuc té ¢6 kich thude chiu rong 1a 680 m va
chiéu cao 16n nhét 12 471 m.

2.5.2. Kich thudc dwong lo khao sat

Kich thudc duong 10 doc via trong md hinh khdo sat dugc lua chon dya trén cac kich thude tiét dién
mau dién hinh cua 10 doc via mot dudng xe va hai duong xe hién dang ap dung tai cac don vi cta Tap
doan Cong nghiép Than - Khoang san Viét Nam. Puong 16 doc via ¢6 bién dang tuong thing, vom ban
nguyét. Dua vao cong dung ciia dudng 16 c6 thé chia ra duong 16 mot duong xe va duong 16 hai duong
xe. Dién tich cac dudng 10 mot dudng xe co kich thude tiét dién nho hodc cé dién tich trung binh, dién
tich tiét dién dao tir 7 - 12 m?. Dién tich cac duong 10 hai duong xe c6 dién tich tiét dién 16n, dién tich tiét
dién dao khoang 12 - 20 m?.

2.5.3. M6 phéng két cau chong

Hién nay loai hinh két ciu chdng st dung chii yéu cho cac dudng 16 doc via tai cac mé ham 10 khu
vue Quang Ninh 1 vi thép long mang SVP. Tuy thudc vao diéu kién cia timg duong 10 ma lya chon vi
thép SVP cé kha nang mang tai khac nhau. Vi dudng 10 mot dudng xe khi dao duong 16 & d6 sdu nho
hon 300 m thuong sir dung thép SVP-22 con d6i véi duong 10 hai duong xe thuong sir dung loai thép
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SVP-27 hodc SVP-33. Cac thong s6 vé dic tinh cua vi thép SVP-22, SVP-27 va SVP-33 sir dung trong
md hinh thé hién trong Bang 1.
Bdng 1. Cdc théng sé ciia vi chong thép SVP

Théng s Ky hi¢u Pon vi SVP-22 SVP-27 SVP-33
Chiéu cao h mm 110 123 137
Dién tich tiét dién S cm? 27,91 34,37 42,54
M6 men chdng udn W, cm? 74,8 100,2 138,8
M6 men quan tinh I, cm? 428.6 646,1 948,3
M6 dun Young E MPa 210,000
Hé s6 Poisson v - 0,25
Do bén nén o, MPa 500
Do bén kéo o, MPa 500

Nhu vdy, cin cir vao mat cit dién hinh qua tuyén 40 moong khai thac 16 thién Nai Béo tai hinh 2,
phan tich cac théng s6 vi chdng, kich thudc tiét dién duong 16 theo quy dinh ciia Tap doan Cong nghiép
Than - Khoang san Viét Nam, m6 hinh mo6 phong dugc thanh 1ap cho cac duong 16 dugc dao dudi khu
vuc moong 19 thién, mrc -150, trong via 11 cia mo than Ha Lam, cu thé nhu sau:

+ Hinh 3 mé phdng kich thudc moé hinh va vi tri duong 10 mdt duong xe vaoi dién tich 9,6 m?, twong
g chiéu rong 3,69 m, chiéu cao 3,17 m, chdng gitt bang vi chéng thép SVP-22, budc chdng duoc tinh
toan, so sanh dé lua chon 13 0,3 m; 0,5 m va 0,7 m.

+ Hinh 4 m6 phong kich thudc m6 hinh va vi tri duong 16 hai duong xe vai dién tich 17,9 m?, twong
g chiéu rong 5,2 m, chidu cao 3,75 m, chdng giit bang vi chdng thép SVP-33, bude chéng duge tinh
toan, so sanh dé lua chon 13 0,3 m; 0,5 m va 0,7 m.

_— o

b 680 >

Hinh 3. M6 hinh mé phong két cau chong giit cho dirong 16 mot dieong xe duweéi moong 16 thién Niii Béo
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Hinh 4. M6 hinh mé phong két cau chong giiv cho dwong 16 hai dieong xe duwéi moong 16 thién Niii Béo
3. Két qua va thio luan

Tir két qua mo hinh mé phong, nhém tac gia tién hanh phan tich noi Iyc trong vi chéng cho cac duong
16 mét duong xe va duong 10 hai duong xe tuong ing véi cac budce chong 0,3 m; 0,5 m va 0,7 m.
3.1. Néi liee trong vi chéng doi véi dwong 16 mét dwong xe
3.1.1. Luec doc trong vi chéng SVP-22 cho dwong 10 mét dwong xe

Két qua phan tich Iy doc (thang dimg) trong vi chdng SVP-22 cho dudong 16 mot dudng xe duge thé
hién tai Hinh 5. Tur két qua nay cho thay rang, khi khoang cach vi chong bang 0,3 m, luc doc 16n nhat tap
trung tai chan vom va dat gia tri 0,46188 MN (Hinh 5a), khi khoang cach vi chong bang 0,5 m, lyc doc
16n nhat cling tap trung tai chan vom va dat gia tri 0,59308 MN (Hinh 5b) va khi budc chong bang 0,7 m,
lyc doc 16n nhat dat gia tri 0,71128 MN (Hinh 5c).

Hinh 5. Luc doc trong vi thép SVP-22 cho dwong lo mot duwong xe duoi moong g thién Nui Béo tai mo
than Ha Lam; a - buoc chong 0,3 m; b - buoc chong 0,5 m; ¢ - budc chong 0,7 m

3.1.2. Luc cat trong vi chong SVP-22 cho dwong 16 mét dwong xe

Két qua phén tich luc cét trong vi chdng SVP-22 cho dwdng 16 mot duong xe dugce thé hién tai Hinh
6. Tir két qua nay cho thiy rang, khi khoang cach vi chng bang 0,3 m, luc cit 16n nhét tap trung tai chan
vom va dat gia tri 0,1232 MN (Hinh 6a), khi khoang cach vi chéng biang 0,5 m, luc cit 16n nhit ciing tap
trung tai chan vom va dat gi tri 0,1272 MN (Hinh 6b) va khi budc chdng bang 0,7 m, luc cét 16n nhat
dat gi4 tri 0,1363 MN (Hinh 6c).
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Hinh 6. Luc cat trong vi thép SVP-22 cho duwong 16 mét duwong xe duwdi moong 1§ thién Niii Béo tai mo
than Ha Lam; a - buoc chong 0,3 m; b - buoc chong 0,5 m; ¢ - budc chong 0,7 m

3.1.3. M6 men trong vi chong SVP-22 cho dwong 10 mét dwong xe

Két qua phan tich mé men trong vi chdng SVP-22 cho dudng 10 mot dudng xe dugce thé hién tai Hinh
7. Tir két qua nay cho thay rang, khi khoang cach vi chdng bang 0,3 m, mé men 16n nhat tap trung tai
chan vom va dat gid tri 0,00717 MNm (Hinh 7a), khi khoang cach vi chong bang 0,5 m, m6 men 16n nhét
ciing tap trung tai chan vom va dat gia tri 0,00917 MNm (Hinh 7b) va khi budc chong bang 0,7 m, mo
men 16n nhét dat gia tri 0,01062 MNm (Hinh 7c).

a b c

Hinh 7. M6 men trong vi thép SVP-22 cho dwong lo mot diwong xe dwdi moong 19 thién Nui Béo tai mo
than Ha Lam; a - buée chéng 0,3 m; b - buoc ché'ng 0,5 m; ¢ - buoc ché'ng 0,7m

Nhur vy, tir két qua phan tich néi luyc trong vi chéng SVP-22 tai Hinh 5, 6 va 7, ta ¢ thé tong hop
duogc gia tri ndi luc l16n nhat trong vi thép d6 cho dudng 16 mot duong xe dudi khu vuc moong 16 thién
duoc trinh bay tai Bang 2. Trén co so cac gid tri tai Bang 2, biéu dd gia tri noi lyc 16n nhét trong vi thép
SVP-22 duoc xiy dung nhu Hinh 8. Phan tich két qua tir Bang 2 va Hinh 8 cho thy rang, gia tri noi luc
trong két cdu chéng (luc doc, luc cit va mo men) ting ty 18 thuén voi khoang cach ting cia bude chdng
ctia vi thép; hay néi cach khac, khi ting budc chong cta vi SVP-22, 4p luc khdi da tac dung 1én két cu
chéng ting, tir d6 lam ting nodi lyc trong két cdu chdng. Cac vi tri xuit hién nodi luc 16n nhét thuong nam
& phia tuong (chan vom) do két cdu chdng phai chiu ap luc 1éch tir 4p luc moong bi thai va diéu kién
thé nam cua via.
Bdng 2. Tong gid tri ni lwc 16m nhdt trong vi thép SVP-22 cho dwong 16 mét dwong xe duéi moong 19

thién Nui Béo tai mo than Ha Lam

Buée chéng 0,3 m 0,5 m 0,7 m
Luc doc (N), MN 0,46188 0,59308 0,71128
Luc cit (Q), MN 0,12323 0,1272 0,13639
Mb men (M), MNm 0,00717615 0,0091796 0,0106235
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Hinh 8. Biéu dé gid tri ndi lwc vi chong SVP-22 cho dwong 10 mét dwong xe

3.2. Néi liee trong vi chéng doi véi dwong 16 hai dwong xe
3.2.1. Liee doc trong vi chong SVP-33 cho dwong 16 hai dwong xe

Két qua phan tich lyc doc (thang ding) trong vi chdng SVP-33 cho dudng 16 hai dudng xe dugc thé
hién tai Hinh 9. Ttr két qua nay cho thay rang, khi khoang cach vi chong bang 0,3 m, luc doc 16n nhat tap
trung tai chan vom va dat gia tri 0,81815 MN (Hinh 9a), khi khoang céach vi chong bang 0,5 m, lyc doc
16n nhat cling tap trung tai chan vom va dat gia tri 1,1509 MN (Hinh 9b) va khi budc chong bang 0,7 m,
lyc doc 16n nhat dat gia tri 1,38 MN (Hinh 9c).

0,32565 MN]
]

a b c
Hinh 9. Ly doc (thang dirng) trong vi thép SVP-33 cho dwong 16 hai dwong xe dieéi moong 19 thién

Nui Béo tai mo than Ha Lam, a - buoc chong 0,3 m; b - bucc chong 0,5 m; c - budc chong 0,7 m
3.2.2. Luec cdt trong vi chong SVP-33 cho dwong 16 hai duong xe

Két qua phan tich luc cit trong vi chdng SVP-33 cho duong 10 hai duong xe dugc thé hién tai Hinh
10. Tir két qua nay cho thay rang, khi khoang cach vi chéng bang 0,3 m, luc cat 16n nhét tap trung tai chan
vom va dat gid tri 0,1112 MN (Hinh 10a), khi khoang cach vi chong bang 0,5 m, luc cit 16n nhat ciing tap
trung tai chan vom va dat gia tri 0,12404 MN (Hinh 10b) va khi budc chdng bang 0,7 m, luc cat In nhat
dat gia tri 0,13202 MN (Hinh 10c).
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a b c
Hinh 10. Luec cdt trong vi thép SVP-33 cho dwong 16 hai dwong xe duéi moong 16 thién Niii Béo tai mé
than Ha Lam; a - buoc chong 0,3 m; b - buoc chong 0,5 m; ¢ - budc chong 0,7 m

3.2.3. M6 men trong vi chéng SVP-33 cho dwong 16 hai dwong xe

Két qua phan tich mé men trong vi chéng SVP-33 cho dudng 10 hai dudng xe dugce thé hién tai Hinh
11. Tir két qua nay cho thiy rang, khi khoang cach vi chdng bang 0,3 m, m6 men 16n nhit tap trung tai
chan vom va dat gia tri 0,01315 MNm (Hinh 11a), khi khoang cach vi chdng bang 0,5 m, mé men 16n
nhét ciing tap trung tai chdn vom va dat gia tri 0,01577 MNm (Hinh 11b) va khi budc chdng bang 0,7 m,
mé men 16n nhét dat gia tri 0,01724 MNm (Hinh 11c).

#\\\ ‘mjlllllllﬂlﬂfm"q” < ..N\Illlrln..,w”
& % S %
A &
A % 4
0,0024145 [MNm] f'u"loment| B 0,0028471 [MNm] Moment fps

e % %
% - Z

-0,0131525 [MNm)] Moment| = 4-0,0157735 [MNm] Moment L]

a b c

Hinh 11. M6 men trong vi thép SVP-33 cho dwong [o hai dwong xe dwdi moong 19 thién Nui Béo tai mo
than Ha Lam; a - buée chong 0,3 m; b - butde chong 0,5 m; ¢ - buée chong 0,7 m

Nhu vay, tir két qua phan tich noi luc trong vi chong SVP-33 tai Hinh 9, 10 va 11, ta c6 thé tong hop
duogc gia tri ndi luc 16n nhit trong vi thép d6 cho dudng 16 hai duong xe dudi khu vuc moong 19 thién
duoc trinh bay tai Bang 3. Trén co sé cac gia tri tai Bang 3, biéu do gia tri noi lyc 16n nhét trong vi thép
SVP-33 dugc xay dung nhu Hinh 12. Phan tich két qua tir Bang 3 va Hinh 12 cho thay rang, gia tri noi
luc trong két cdu chdng (luc doc, luc cit va md men) déu ciing ting ty 1¢ thuan voi khoang cach ting cta
budc chdng cua vi thép hay néi cach khac, khi ting bude chéng ctia vi SVP-33, ap luc khoi da tac dung
1én két cau chéng cling tang, tor d6 lam tang noi lyc trong két cau chéng. Céc vi tri xuat hién noi lyc 16n
nhit thuong nam & phia tuong (chan vom) do két ciu chdng phai chiu ap luc 1éch tir ap luc moong béi
thai va diéu kién thé nam cua via.

Bdng 3. Gid tri ngi lec 16m nhdt trong vi thép SVP-33 cho
dirong 16 hai dieong xe dwdi moong 16 thién Niii Béo tai mo than Ha Lam

Buéc chéng 0,3 m 0,5 m 0,7 m
Luyc doc (N), MN 0,81815 1,1509 1,38
Luc cit (Q), MN 0,1112 0,12404 0,13202

M6 men (M), MNm 0,0131525 0,0157735 0,0172495
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Hinh 12. Biéu do gid tri ngi luc vi chong SVP-33 cho dwong 16 hai dwong xe
3.3. Kiém tra, tinh todn ddinh gid dp bén va chiu lwc cho vi chong

Pé tinh toan va kiém tra kha ning chiu luc cua vi chdng, trude hét tinh toan tmg suét trong két cu vi
chong 6, va hé so an toan K dugc tinh theo cac cong thirc (1) va (2) nhu sau (Yun, L va cong sy, 2005):

)

| O max

— E MI]IHX
I FTw,

Trong do:

Cpar: Ung SuAt trong két cu tai diém c6 md men 16n nhit;

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

M,,..: M6 men 16n nhit trong két cdu, MNm;

F: Dién tich mit cit ngang cuia két cau thép, m2 Di voi chéng SVP-22, F = 0,002791 m?; ddi vai vi
chéng SVP-33, F = 0,00425 m?;

W,: M6 men chéng udn cua két cau, m?.

Heé sb an toan K duoc tinh theo cong thue sau:

K = [0/ [0] 2)

Trong do:

[6]: D6 bén chiu udn cua thép, MPa. D4i vé6i thép hop kim thdp, c6 do day tir 100 - 120 mm,
[c] =275 MPa.

Thay cac thong s6 va két qua tinh toan ndi luc twong ung ciia vi thép SVP-22, SVP 33 tu Bang 1,
Bang 2 va Bang 3 vao cac cong thtrc (1) va (2) néu trén, ta ¢ thé tinh toan dugc ung sudt e, trong két
céu vi chng va hé sb an toan K dugc trinh bay tai Bang 4.

Bang 4. Két qua kiém tra do bén va vmg sudt ciia vom thép SVP-22 va SVP-33

Dién tich dwong 16 | BuGe chong | Loaivi N M, Omax e
(m?) (m) chong (MN) (MNm) (MPa)
0,3 0,4618 0,00717 165,46 1,66
9,6 (mot duong xe) 0,5 SVP-22 | 0,593 0,009017 | 212,47 1,29
0,7 0,7112 0,01062 | 254,82 1,08
0,3 0,8181 0,01315 192,49 1,43
17,9 (hai dudng xe) 0,5 SVP-33 | 1,1509 | 0,01577 | 270,80 1,02
0,7 1,38 0,01724 | 324,71 0,85
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Phan tich két qua tir Bang 4 chi ra rang, tmg suét trong két cdu vi chdng ting khi budc chdng ting,
ddng thoi hé sb an toan ciing giam dbi véi ca hai loai tiét dién duong 10 mot dudng xe va hai dudng xe.
Ung suat 16n nhat ctia vi chong SVP-22 dat 254,82 MPa khi budc chdng 0,7, dong thoi hé s an toan thap
nhét 1a 1,08. Ung suét 16n nhét cta vi chdng SVP-33 dat 324,71 MPa khi budc chdng 0,7, ddng thoi hé
s6 an toan thap nhét 12 0,85.

3.4. Hp chiéu chéng giiv dwong 1o

Trén co s& két qua phan tich va tinh toan tai Bang 4 cho thay, twong tmg v6i mdi bude chdng, loai vi
chéng, loai tiét dién duong 10 s€ c6 hé¢ s6 an toan khéac nhau. Theo d6, nhom tac gia chon budc chéng co
hé sb an toan cao nhat dé thanh 1ap ho chiéu chdng giit cho duong 10 dudi khu vue moong 16 thién Nui
Béo tai mo6 than Ha LAm, cu thé nhu sau:

+ Dbi voi duong 16 mot duong xe: Dién tich tiét dién 9,6 m?; loai vi chéng st dung SVP-22; bude
chbng 0,3 m, twong tmg v&i hé sb an toan cao nhat (K = 1,66). Ho chiéu chdng 16 dwgc thé hién tai
Hinh 13a;

+ Dbi voi duong 16 hai duong xe: Dién tich tiét dién 17,9 m?; loai vi chdng sir dung SVP-33; bude
chéng 0,3 m, twong tmg v6i hé sé an toan cao nhét (K = 1,43). Ho chiéu chdng 16 tai Hinh 13b.

J

e A HY
Tone s smap i B

3750

K
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Hinh 13. Hp chiéu chong giir cdc dwong 1o dién hinh dwéi khu viee moong 16 thién Niii Béo tai mé than
Ha Lam; a - duong lo mot duong xe, tiét dién 9,6 m?; vi chong SVP-22; budc chong 0,3 m; b - duong lo
hai duong xe, tiet dién 17,9 m*; vi chong SVP-33; budc chong 0,3 m

4. Két luan

Trong nghién ctru ndy, nhom tac gia da thanh Iap va phan tich mé hinh tinh toan ni luc trong két ciu
chdng thép SVP-22 va SVP-33 véi cac budc chong 0,3 m/vi, 0,5 m/vi va 0,7 m/vi cho hai loai kich thudc
duong 16 1a mdt duong xe va hai duong xe dugc dao dudi khu vure moong 19 thién Nui Béo tai mo than
Ha Lam. Tir két qua tinh toan ndi Iuc trong két cdu vi chdng (luc doc, lyc cit va mo men) cho thay rang,
v6i bude chdng tang thi ndi luc trong két cdu vi chong ciing ting va ngugc lai. Diéu nay cho thay khi
tang budc chdng thi vi chdng phai chiu tai trong 16n hon, do vay ndi luc trong két cau vi chdng ciing tang.

Két qua nghién ciru cling cho thay rang, chiéu day via than, chiéu sau dat duong 10, vi tri cia duong
10 so v&i vi tri trong quan ctia moong 19 thién ciing ¢6 anh hudng rat 16n dén kha ning chiu luc cua két
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céu vi chdng khi dao duong 16 doc via than. Cu thé tai duong 10 dao dudi 10ng moong 16 thién Nai Béo
tai mo than Ha Lam chiu sau dat duong 16 1a 170 m, chidu day via than bang 12 m, khi phan tich két
qua tinh toan tir md hinh mé phong sé di lwa chon két ciu chdng cho dudng 16 mot dudng xe (tiét dién
9,6 m?) lya chon vi thép SVP-22, khoang cach gitta cac vi chéng ¢6 thé chon 0,3 m/vi; két ciu vi chéng
cho dudng 10 hai duong xe (dién tich 17,9 m?) lya chon thép SVP-33 thi khoang céach giita cac vi chong
¢6 thé chon 0,3 m/vi.

Viée lya chon va thanh 1ap ho chiéu cho céc duong 10 budc chéng béng 0,3 m/vi, loai vi chéng SVP-
22 cho dudng 16 mot dudng xe dién tich 9,6 m% budce chdng ciing bang 0,3 m/vi, vi chéng SVP-33 cho
dudng 16 hai dudng xe dién tich 17,9 m? dao dudi khu viee moong 16 thién Nui Béo tai moé than Ha Lam
déu 1a giai phap chdng giit c6 hé sé an toan cao nhat theo két qua tinh toan trong nghién ciru nay. Do do,
day cting 1 tai lidu c6 thé duoc ding 1am co s& cho mé than Ha Lam xem xét va trién khai vao thuc té
san xuat.

Loi cam on

Céc tac gia xin bay t6 long cam on dén cac can bd Phong KCM va Ban lanh dao Céng ty C6 phén
Than Ha Lam - Vinacomin d3 tao diéu kién thuan loi trong viéc khao sat hién truong, cung cép dir liéu.
Déng thoi, nhom tac gia cling tran trong cam on Ban bién tap Hoi nghi SDM 2026, cac thﬁy co giao BO
moén Khai thac ham 10, Trudng Pai hoc M6 - Dia chét, cling nhu nhitng nguoi phan bién 4n danh da dong
gop nhing ¥ kién quy bau dé hoan thanh nghién ctru nay.
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DEVELOPMENT OF A SUPPORT PLAN FOR TUNNELS
BENEATH THE NUI BEO OPEN-PIT MINE AREA
AT HA LAM COAL MINE

Vu Trung Tien"**, Dao Viet Doan', Do Anh Son'

'Hanoi University of Mining and Geology
“Research Group: Sustainable Development of Mining Science, Technology and Environment (SDM)
ip P g

ABSTRACT

To ensure the safety, functionality, and service life of underground tunnels in coal mining, it is essential
to select appropriate support systems and develop suitable support plans for different tunnel types. When
tunnels are excavated beneath previously mined open-pit areas, they are exposed to increased risks
associated with rock pressure, as well as potential hazards such as water inrush and mud inflow during
excavation and operation. In this study, appropriate support types were selected and corresponding support
plans were developed for tunnels excavated beneath completed open-pit mining areas to ensure long-term
stability and safety. The research methodology combined field surveys, data collection and analysis, and
numerical modeling. Based on the results of numerical simulations evaluating the internal forces acting
on tunnel support systems beneath the Nui Beo open-pit area, SVP-22 and SVP-33 steel supports were
selected for single-track and double-track tunnels, respectively. The corresponding support plans were
designed with a support spacing of 0.3 m for application at the Ha Lam coal mine. The findings of this
study provide a scientific basis for the Ha Lam coal mine to implement suitable support solutions in
practice and to plan tunnel excavation safely beneath completed open-pit areas. In addition, the results
may be applicable to other coal mines with similar geological conditions in the Quang Ninh coalfield.

Keywords: support system; support plan; tunnel; open-pit mine area; Ha Lam coal mine
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