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TOM TAT ‘ ,

Md than Nam Khe Tam thudc quyén quan ly, bdo vé, thdm do va khai thac cta Tdéng cong ty
Péng Béc. Trén co sé tri lwong than nguyén khai khai thac dwoc 1a 5 triéu tan, céng suat mé hang
ndm, tuéi tho cia mé Nam Khe Tam duoc xéc dinh la 14 ndm (ké c thoi gian xay dung co ban).
Trong cdng tac xay dung co ban gdp mét s6 khé khadn khi phéi thi cong qua khu vurce dia chét bat loi.
Bai bao nghién ciu danh gig hién trang bién dang, nén lin va suy gidm kha ndng chéng gid cia cac
duong 10 tai khu vuc mé than Nam Khe Tam, noi cé diéu kién dia chét phic tap va chju dnh hudéng
manh cda ap luc mé. Théng qua phan tich sé liéu quan trdc, khdo sat nhém tac gig xac dinh cac co
ché gay nén lin chd yéu va danh gia, phan tich cac dic diém tw nhién cing nhw Ia hién trang thi
céng dao chéng 10 tai cia mé than Nam Khe Tam.

Trén co sé do, bai bao dé xuat mét sé gidi phap cing cd va nang cao kha ndng chéng gid duong 10
phu hop véi diéu kién khu vuc, bao gém téi vu héa két cdu chdng, ap dung cdng nghé chéng gi phu
hop véi cong nghé hién cé cda cong ty, kiém soét ap luc mé va céi tién quy trinh gia cé sau dao Io.

T khdéa: M6 than Nam Khe Tam, ap lyc md, dwong 10 bj nén, cung cé duong 10, nang cao kha
nadng chong gidr duwong 0.

1. PAT VAN BE

Coéng trinh bai bao nghién ctru thuéc dy an
“Khai thac hdm 16 mé& réng, xudéng sau md Nam
Khe Tam” da dwoc Cha tich Tdng cong ty Déng
Bé&c phé duyét. Theo dw an hién nay Cha dau tw
da co ban thi cong xong cac duwdng |6 mé via
cla du an.

Trén mét bang san céng nghiép mé ciing da
thi cong xong mot sd coéng trinh xay dwng, ha
tang k¥ thuat,... Cu thé da thi cong cac duwong 16

mé& via nhu: Giéng chinh bang tai +40/-343, S il
. X > + _ ~ e L7 x— ‘ ZNE %

Jgieng ?hu frue t\au 49/ 3?0’ g’a chan trL‘iC gieng Hinh 1. Tong do mat mé than Nam Khe

phu mirc -320, 10 xuyén via mirc -320, ham bom Tam [1]

— 16 chra nwédc va san ga — ham tram, 10 xuyén

via théng gié mirc -175 khu | via 7, va dang tiép

tuc dao cac dwdng 10 chuén bj via 6 va 7 tao : . s

dién san xuét. Khi thi cdng dén via 7 thi gap cac ~ thap, bung nén, van vi, tiet dién 1o thu hep

v&n d& v& dia chét bét loi d& gay nén lun cho  khong dam bao duoc cac yéu cau ky thuat cua

dwong 16 (hinh 1). dwong Ic") theo thiét ké. E)u’o”ng 6 can phai t6
chirc chdong xén lam giam tién d6 dao 10, tang
chi phi. Xem hinh 2 va hinh 3. [2]

Qua qua trinh kh&o sat hién trwdng cho thay
sau thdi gian ngén thi céng dwong 16 bi nén
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Hinh 2. Mat cat ngang hién trang 16 doc
via mirc -320 (Sd = 13,0 m?)

Bién 16 thiét ké
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Hinh 3. Mat cat ngang hién trang cac
dwong 16 thwong (Sd = 8,3 m?)

Do dé dé xuat cac giai phap cling cb, nang
cao kha nang chéng gitr dwdng 16 bi nén Iun la
rat cap thiét.

2. DANH GIA NGUYEN NHAN GAY RA SU
MAT ON DINH CUA BUONG LO THUOC KHU
VU'C MO NAM KHE TAM

Diéu kién dia chat mé dwoc cap nhat theo
thuc té thi cdng nhw sau: CAu tric dia chat than
khu vic via 7 dang thi cong so bd danh gia cau
tric via cé chiéu day 3+5 m, than phan 16p ré
rang, phan giap tru phan Iép day tir 0,4+0,6 m,
dd cwng f = 2+3, phan giap vach phan I6p
moéng, mém yéu dé tut 1&. D4 vach tryc tiép via
7 1a bot két phan 16p méng, dé tach 1&p khi xuat
hién khoang 16; da tru 1a bot két mau xam sang,
phan 16p tir trung binh dén day, lién két kha
chac chan [3].

Céc khbi da xung quanh céng trinh c6 tinh
phan 1&p, véi cac 1ép da cé thong sé hinh hoc
va co hoc khac nhau do vay moi quy luat vé
phan bé (rng suét, dich chuyén va sy hinh thanh
cac vung pha hiy rét phire tap, khéng giébng nhw
cac biéu hién nhan dwoc véi mo hinh khéi da
déng nhét. [4].
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Hinh 4. Mt cat dia chat via dwong 16 khu

via7

Chiéu sau khai thac Ién lam tang (ng suét,
thay déi trang thai da gay nt vé& lam gidm do
bén khéi da. T d6 dan dén chiéu cao vom can
bang tw nhién tang. Ap luc tac dong lén két ciu
chéng tang dan dén cac sw c¢d mat 6n dinh cla
dwong 0.

Cac duwong 16 & mirc -320 dao & khu vuc
day dong tu cla via 7, gay nén ap lwc lén cla
khéi d4t da vach via than [én dwdng 16
3. PHAN TiCH TONG HOP GIAI PHAP CUNG
CO NANG CAO KHA NANG CHONG GIU’ CHO
DUONG LO MAT ON DINH

V@i tinh trang néu trén, hién nay co nhiéu
gidi phap ciing ¢b va nang cao kha nang chéng
gitr cac dwong 16 mét 6n dinh da dwoc ap dung
phd bién trong cac mé than ham 16 cla nwéc ta
va dem lai hiéu quéa cao nhw sau:

3.1. Thu hep bwéc chéng, sir dung cac loai
thép vi chdng I&n hon

St dung vi thép cuwdng dd cao giup kha
nang khang bién dang, chdéng lai bién dang
héng va mét 4n dinh tai néc tét hon. Lo dao
trong diéu kién dia chat yéu thwdng bién dang
nhanh & giai doan diu; bwdc chéng day hon
giup kiém soat bién dang sém, gidm khé khan
cho dao 16 tiép theo. Khu vuc ap lwc mé 1én, da
mém yéu, da nit né hoac chiu anh hwéng cla
dao 16 cii cé thé dwoc &n dinh dang ké nho téng
mat d6 thép chéng. Nhuwng gidi phap nay khién
chi phi vat liéu va thi céng tang. Thoi gian lap
dwng kéo dai hon binh thwong. Tuy vay khéng
gidi quyét triet d& nguyén nhan bién dang dia
chéat va khéng phu hop trong 16 ¢6 tiét dién nhd
hodc yéu ciu thong gié lon.
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3.2. Chéng tang cwong, danh khuén, xép ciii
Ilon, c6t thuy lwec don

Day la giai phap khi ma duong 16 dao tiét
dién 1&n hodc bat dau c6 dau hiéu nén lun, vi
chéng bat dau bién dang... Thuc t& san xuét,
ngoai viéc st dung tdng cwdng bang viéc danh
khuén gb, dé tang cwong d6 chdng gitr mot s
mé thay thé danh khuén thép két hop ray gia
cwong khi dé hiéu qua chéng gitr tang 1&n rd rét.

Hinh 5. Vi chéng két hop BPanh khuén sat
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Hinh 6. Chéng ting cwdng dwong 16
bang phwong phap chéng déi, chéng 2 16p
3.3. Str dung vi chéng 5 doan thay cho vi

chéng 3 doan

Loai vi chéng 3 doan dwoc dung & dwdng 16
khéng co hién twong bung nén va dd chuyén vi
clia dat da noéc khong Ién hon 300 mm theo
phwong thdng drng. Khi c6 sw dich chuyén cla
d4t da 1&n hon dung loai vi chéng 5 doan sé cho
do linh hoat c6 thé dat t¢i 700 mm qua d6 gidp
lam tang kha ndng lam viéc binh thwong cla két
cau chéng ma van gitr dwoc hinh dang tiét dién
cong trinh (chi bi thu hep vé kich thuwéc) déng
thoi lam gidm (ng suét xuét hién trong vi chéng

qua d6 1am han ché tinh trang bién dang vi (vi bi

nén van, pha hdy géng, nén toac dau cét,....
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Hinh 7. Chéng dwéng 16 bang vi chéng 5
doan
3.4. Chéng 16 bang vi chdng day da (cé thé
két hop v&i danh khudn gé hoidc khudn thép)
Day 1a giai phap phd bién ap dung cho cac
dworng 16 chiu ap lwc dat da twong dbi I6n va co
xuét hién hién twong bung nén.

Bich #5 duih thog cwing

Thanh dim ree ting cwéng
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Hinh 8. Chéng dworng 16 bang vi chéng
day da

3.5. Xén 16 va chéng lai vi thép (c6 thé giam
bwéc chdéng) két hop véi bbé sung ray ting
cwdng va danh khuén gé hoic khuén thép

DPay la gidi phap dwoc ap dung phd bién
trong tap doan Than khi dwong 10 bi nén lun,
khéng dap (ng tiét dién str dung.
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Hinh 9. Chéng ting cworng dwong 10
bang vi chéng day du két hop véi danh
khudn go
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Hinh 10. Chéng ting cworng dwong 16
bang danh khuén goé
4. BPE XUAT GIAI PHAP CUNG CO, NANG
CAO KHA NANG CHONG GII TAI CAC
DUONG LO MO NAM KHE TAM

Déi v&i mé Nam Khe Tam, do chwa co két
qua chinh xac vé quan trac ap lwc md, qua khao
séat cho thdy mic d6 nén lun dwoc danh gia &
mic trung binh. Vi vay can phai cé thoi gian
theo déi thém dé danh gia hét vé muoc do,
cwong d6 dich chuyén cta khdi da ciing nhw
mirc d& mat 6n dinh cta duong 16. Trwdc mat
tuy theo diéu kién cu thé cla tirng dwéng 10, co
thé wu tién Iwa chon ap dung mot sb giai phap
gitp cing cb dé dam bao kha nang chiu tai I&n,
phat huy hiéu qua cao, chi phi thap, dé dang ap
dung, don gian trong thi cong va dap ng duwoc
tién d6 dao 16 nhanh chéng dwa md vao san
xuét nhw sau:

+ S dung vi chéng 5 doan thay cho vi
chéng 3 doan;

+ Thu hep budc chéng, st dung cac loai
thép vi chdng cé cudng do 16n hon tuy theo
diéu kién cu thé dé nang cao mirc dd 6n dinh
cla dudng 10;

+ S{r dung cac bién phap chdng tang cuwéong
nhu: Treo ray tang cuwdng, chdng dam, chéng
doi, danh khuén gb hodc khudn thép, danh bich,
xép cli lgn, cot thay lwc don... nham tang mat
dd chdng gitr va khd nang chiu ap luc cta vi
chéng;

+ Danh dam nén hodc st dung vi chéng day
da déi voi doan 16 cé xay ra hién twong blng
nén;

+ Dbi v&i cac dwong 16 doc via, 16 dao trong
than: Dao 16 bam try, cat tru via vao khodng 1+
1,5m;

+ Trong qua trinh thi cong dao 16 cling can
phai han ché, giam thiéu sy tac dong cla qua
trinh dao pha déi voi dat da xung quanh bang
cach ap dung phwong phap nd min tao bién
hoac s dung cac bién phap dao 16 khong nd
min (st dung may combai dao 10) [5].

4.1. Lo doc via mirc -320 khu Il via 7

* V@i dudng 16 da thi cong: Theo doi, quan
tréc khi thdy dwong 16 bat dau cé diu hiéu nén
lan, vi chdng bat d4u bién dang... Tién hanh treo
ray, danh khudn gé hodc khudn thép tang
cwong. Can ha va d&t ddm nén (néu xuét hién
hién twong bung nén). Tién hanh chdng xén véi
nhirng doan 16 da bi nén bep, bung nén khéng
dam bao hinh dang, tiét dién va cong nang st
dung ctia cdng trinh. Chéng xén st dung vi thép
SVP27 thay cho vi thép SVP22; thu hep budc
chéng tlr 0,7 m xudng 0,5 m; can ha va dat dam
nén; chéng déi 2 I&6p hodc danh khuén gb,
khuén thép tang cudng.

* VV&i dwdng 16 thi cong tiép: C6 thé tiép tuc
tién hanh ddng thdi cac giai phap don vi dang
thwe hién ma bwdc dau cho thdy da gidm dang
ké viéc nén day chan cot, van vi chéng so voi
két cAu chéng git¥ ban dau nhu:

- T&ng cwong dao 16 cét da tru tir (1,0+1,5)
m;
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- St dung vi chéng 5 doan thay cho vi chéng
3 doan;

- Dung vi thép SVP27 thay cho vi thép SVP
22;

- Thu hep bwéc chdng tir 0,7 m xubng 0,5
m;

- Chéng do6i 2 lép hodc danh khuodn gb,
khuon thép tang cuong.

4.2. Lo doc via mirc -320 khu | via

* V6i duong 10 da thi cong:

- Doan 16 c6 Sd = 8,4 m2: Bon vj thi cong da
dao 16 cét da tru 0,5+1 m, thwc hién bd sung
chéng dam, treo dam ray néc va chan cot, danh
vang ngang, bich d& xa tdng cuwéng bang thép
SVP17. Hién tai, dwdng 16 co ban dam bao yéu
cau ky thuat vé két ciu va tiét dién sir dung. Tuy
vay, can tiép tuc theo dbi, quan trac khi thay
dwong 16 bat dau c6 dau hiéu nén Iun, vi chdng
bat dau bién dang... Can tién hanh cac bién
phap cling ¢, chéng tang cuwdng nhu: Treo ray,
danh bich, danh khuén gé hodc khudn thép tang
cwong. Can ha va d&t ddm nén (néu xuét hién
hién twong bung nén).

-Doan 16 c6 Sd = 13,1 m2: Hién don vj dang
st dung vi chéng SVP22, buéc chdng 0,7 m/vi,
chén BTCT, I6 dao trong than bd tru. Qua trinh
st dung, dwong 16 bi nén lun, bung nén, vi
chdng bi nén van khéng ddm béo két ciu va tiét
dién 16 dé phuc vu cong tac van tai, théng gio.
Hién trang da thwc hién chdng xén mé rong tiét
dién 16, tiép tuc str dung vi chéng SVP22, Sd =
13,1 m2; ddng thdi bd sung chdng dam, treo ray
tang cwong cho doan 10 trén sau khi xén. Tuy
nhién, qua qua trinh khao sat, danh gia cho thay
sau khi chéng xén duong 16 van cé nhirng biéu
hién méat 6n dinh (dwdng 16 bi nén Ian thu hep
tiét dién sau mot thoi gian ngan) do vay co thé
ap dung mét sd gidi phap chéng ting cuwong
nhw sau:

+ Khi dwong 10 bat dau cé dau hiéu nén Ian,
vi chéng bat dau bién dang... Tién hanh treo ray,
danh khuén gd hoac khudn thép tang cwong,
cdn ha va dat dam nén néu xuat hién hién
twong bung nén.

+ Tién hanh xén slra 16 v&i nhirtng doan 16
da bi nén bep, bung nén khéng dam bao hinh

dang, tiét dién va cong nang s dung cla cong
trinh, chéng xén s dung vi thép SVP27 thay
cho vi thép SVP22; thu hep buéc chdng tir 0,7
m xudng 0,5 m; can ha va dat ddm nén, chéng
doi 2 16p hodc danh khuén gb, khuén thép tang
cwdng.

* V/6i duong 1o thi céng tiép:

- Poan 10 c6 Sd = 8,4 m2: Thwc hién dao 16
cat da tru 0,5 + 1 m, s dung vi thép SVP-22
thay cho vi thép SVP17, thu hep tlr bwédc chdng
t 0,7 m xubng 0,5 m; treo ray tdng cwong vi
chéng; can ha va d&t ddm nén (néu xay ra hién
twong bung nén).

- DPoan 16 ¢6 Sd = 13,1 m2 Tién hanh dao 16
bam try, cat tru via. St dung vi thép SVP27 thay
cho vi thép SVP22; thu hep buéc chdng tir 0,7
m xudng 0,5 m; c&n ha va d&t dam nén (néu xay
ra hién twong bung nén). Thuc hién cac bién
phap chdng téng cudng khi dwong 16 bat dau céd
ddu hiéu nén lun, vi chéng bt dau bién dang
nhuw: chéng déi 2 I&6p hoac danh khudn 96,
khuén thép...

4.3. L6 thwong thong gié mirc -320/-175 khu
V.7

* V&i dwong 16 da thi céng:

Qua khéo séat cho thay: Puwdng 16 thi cong
trong than cé Sd= 9,3 m? dwoc chéng gilr bang
vi thép SVP22, buéc chéng 0,5 m/vi, chén lwdi
thép. Tuy nhién, qua trinh sir dung duwdng 10
gap tinh trang gia tang ap lwvc mé nhanh gay
bién dang céac vi chdng, thu gidm tiét dién lam
anh hwéng dén cong tac di lai, van tai va thong
gi6 do do can tién hanh chdng xén sira 16, danh
bich gb hoac bich thép tdng cwdng. Tuy vao
mirc do gia tdng &p lwc va bién dang ctia dwdng
16 c6 thé tién hanh thém bién phap treo ray tang
cwdng vi chéng, danh khuén gé dé clng cb,
nang cao kha nang chéng gilr cia két céu
chéng.

* V&i dwong 10 thi cong tiép:

Hién nay, Cong ty 35 da thay déi diéu kién
thi céng chuyén tlr dao 16 trong than sang thi
cébng dao 10 trong da. Sau mét thoi gian theo
ddi, quan trac tinh trang bién [3] dang vi chéng,
nén lun dwong 16 chwa xay ra. Céng ty 35 van
tiép tuc bién phap thi cong da thuc hién va can
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tién hanh cac bién phap cing cb, chéng tang
cwong nhw: S dung vi chéng 5 doan thay cho
vi chéng 3 doan; treo ray tang cwong vi chéng,
can ha va dat ddm nén (néu xay ra hién twong
nén lun, bung nén)...
5. KET LUAN

Bai bao da phan tich trinh bay nhirng giai
phap trwéc mat d& khac phuc tinh trang méat én
dinh dwdng 16 khu viwec mé Nam Khe Tam. Sau
khi &4p dung nhi*ng bién phap x& ly néu trén can
phai tiép tuc tién hanh quan trdc va theo dbi
thém thoi gian va mire d6 bién dang clia dwéong
16 d& c6 nhirng bién phap x ly tiép theo. Can
c6 nhirng gidi phap thiét ké lau dai cho tirng
doan dwong 16 sau khi co két quéd quan trac ap
e mé.

V&i diéu kién dia chat phirc tap va ap lwc mé
&n tai khu vwc md than Nam Khe Tam, hién
twong nén lun, bién dang néc va héng tai cac

dwodng 16 gay ra nhiéu khoé khan cho cong tac té
chirc san xuét va xay dwng co ban. Trén co s&
phan tich cac yéu t6 gay méat én dinh va danh
gia hién trang ciling nhw 1a xem xét dac trwng co
ly clia da va khdi da, bai bao da dé xuat mot sé
gidi phap ctng cb va nang cao kha ndng chéng
gitr cé tinh kha thi cao.

Théng qua nghién ctru cac tai liéu khoa hoc
cho thay céac giai phap nhu thu hep buwéc chdng,
st dung vi thép tiét dién 1&n, st dung cac bién
phap chéng tadng cwéong, danh dam nén hodc st
dung vi chéng day du dbi véi doan 16 c6 xay ra
hién twong bung nén da mang lai hiéu qua tang
cwodng va nang cao kha nang chéng d&.
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TAP CHi KHOA HQC VA CONG NGHE QUI, TAP 03, SO 04, 2025 KHOA HOC TRAI PAT VA MO

PROPOSED REINFORCEMENT SOLUTIONS TO ENHANCE THE STABILITY
AND BEARING CAPACITY OF SUBSIDENCE-AFFECTED ROADWAYS IN
THE NAM KHE TAM COAL MINE
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ABSTRACT:

The Nam Khe Tam coal mine is operated, protected, explored, and exploited under the authority
of the Dong Bac Corporation. Based on the estimated recoverable raw coal reserves of 5 million
tonnes and the designed annual production capacity, the mine’s operational lifespan including the
period of basic construction has been determined to be 14 years. During the basic construction
phase, several challenges arise due to excavation activities passing through zones of unfavorable
geological conditions. This study investigates the current state of deformation, subsidence, and the
degradation of roadway support capacity in the Nam Khe Tam coal mine, where complex geological
structures and significant mine pressure effects are prevalent. Through the analysis of monitoring
data and on-site inspections, the authors identify the predominant mechanisms responsible for
roadway compression and instability. Correspondingly, the paper develops methodological
approaches for assessing geological characteristics and evaluating the existing excavation and
support practices employed in the mine.

Based on these analyses, the study proposes several reinforcement solutions aimed at
improving roadway stability under the specific geological and mining conditions of the area. These
include optimizing the support structures, applying support technologies compatible with the
company’s existing systems, enhancing mine pressure control, and improving post-excavation
reinforcement procedures.

Keywords: Nam Khe Tam Coal Mine, Mine pressure, roadway under compression, roadway
reinforcement, enhancement of roadway support capacity.

REFERENCES

1. Hon Gai Coal Design Enterprise. 2023. Feasibility Study Report for the Project: “Expansion and
Deep-Level Underground Mining at the Nam Khe Tam Coal Mine (Underground Extraction Below
Level -175 at the Nam Khe Tam Mine)”, approved under Decision No. 2769/QD-PB.

2. Dong Bac Coal Corporation.2024.Monitoring Report: “Expansion and Deep-Level Underground
Mining at the Nam Khe Tam Coal Mine.”

3. Dong Bac Coal Corporation. 2024. Report: “Updated Status of Surface Layout, Roadway

Development, and Mining Activities at the Nam Khe Tam Coal Mine as of September 30, 2024.”

Vu Ngoc Thuan. (2013). Rock Mechanics. Quang Ninh University of Industry

Vu Duc Quyet. (2019). Construction of Underground Works Using Special Methods. Quang Ninh

University of Industry.

6. Do Van Hoang. (2022). “Results of Using Steel Arch Supports for Roadway Support in
Underground Coal Mines in Quang Ninh”. Mining technology bulletin. https://imsat.vn/wp-
content/uploads/2022/09/KHCNM-02-2022.pdf

o &

Ngay nhan bai: 08/12/2025;
Ngay nhan bai stra: 13/01/ 2026;
Ngay chap nhan dang: 16/01/ 2026.

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.03, Ne 04, 2025


https://imsat.vn/wp-content/uploads/2022/09/KHCNM-02-2022.pdf
https://imsat.vn/wp-content/uploads/2022/09/KHCNM-02-2022.pdf

