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Hién nay nhiéu mé than hdm Io ving Quéang Ninh da va dang khai thac cac via than ndm duwéi bai
thai mé. Nhiéu béi thai mé da dat dén chiéu cao dé thai bang 200+400 m, cé biét Ién dén trén 500 m.
Ap lurc do trong lwong cta khéi da trong béi thai duoc coi la 4p luc nhén tao hinh thanh tir qua trinh dé
thai dét da, vé dinh tinh &p luc nay ciing sé la mét phan ap Iluc tac dung Ién nhitng duong 10 nam dudi
béai thai. Bai viét néu hién trang bai thdi mé va céc via than da, dang va sé khai thac ndm bén dudi bai
thai mé ving Cam Pha, Quang Ninh va dva trén diéu kién thuc té cua bai thai mé than Méng Duong st
dung phédn mém Phase? Iap mé hinh mé phéng khi chwa cé béi thai, kich thuéc mé hinh (600x800)m,
khi c6 bai thai kich thuwéc mé hinh bang thudc (800x800)m dé nghién ctru (ing suét nguyén sinh phéan
bé trong khéi da. Két qué cho thay, gia tri phan bé (rng suét nguyén sinh Ién nhét sigma 1 va tng suét
nguyén sinh nhé nhét sigma 3 trong khéi da tédng dan theo chiéu sau. Gia tri trng suét nguyén sinh khi
chura ¢é bai thai nhé hon khi c6 béi thai. Két qua mé phdng sé gitip cho céc don vi tw vén va thi céng
c6 dinh huéng tinh toén ép luc tac dung 1én cac duong 10 ndm duwdi bai thai mé.

Tir khoa: bai thai, 4p lwc dudi bai thai, phurong phép sé, 4p luc tac dung Ién két cdu chéng 10

1. DAT VAN BE

Hién tai, cac mé than khai thac ham 16 ving Cém
Pha, Quang Ninh da va dang khai thac cac via than
dwdi ndm dwdi bai thai mé nhu: Méng Dwong, Khe
Cham, Dwong Huy, Ha Long, Théng Nhéat, Quang
Hanh.... Céa biét c6 bai thai chiéu cao db thai da
dat dén 540m. Nhw vay c6 thé thay rang, ap luc
khdi dat da thai hinh thanh nhan tao trong qua trinh
ddi thai nay sé la mot phan ap lwc tac dung 1én
cac duwdng 10 phuc vu cho céng tac khai thac bén
dwdi. Hién tai, cac dwong 16 phuc vu khai thac cac
via than nam dwdi bai thai mé dang cé cac hién
twong bi nén bep bép méo, bung nén, bién dang
& cac mirc dd khac nhau. Hién nay, trong céac thiét
ké chéng gitr dwdng 16 dwéi bai thai vung Quang
Ninh van sl dung céac gia thuyét tinh ap lwc cla
Bierbaumer, Terzaghi khi dwdng 16 nam gan mat
dat, con khi dwdng 16 nam & dwéi sau st dung gia
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thuyét tinh ap lwc clda Protodjakonov, Cimbarevich.
Céc gia thuyét ap lwc nay chi k& dén chiéu rong
duwdng 16, hé sb kién cb cla da, trong lwong thé
tich cia da& ma chwa k& dén dang tai trong hinh
thanh trong qua trinh d6 thai. Hién ciing chwa c6
gid thuyét tinh toan &p lwc tac dung lén dudng 10
c6 ké dén ap luc clia dat da thai mo tac dung bén
trén. Chinh vi vay, can thuc hién cac nghién ctru
danh gia trong lwong cta khoi dat da thai trén mat
gay ap luc tac dung lén cac duweng 16 nam dudi khu
vurc bai thai mé dé dwa ra cac giai phap chéng gity
phu hop cho duwéng 16. Bai viét néu va phan tich
hién trang bai thai mé, cac via than da va dang khai
thac dwdi bai thai clia cac mé Khu vwc Cam Pha,
Quang Ninh, hién trang cach tinh ap lwc tac dung
Ién dwdng 16 va gidi thiéu cach tinh ap Iwc tac dung
lén dweng 16 nam dwdi bai thai bang phwong phap
s6 ap dung cho bai thai mé than Méng Dwong.



XAYDUYNG CONG TRINHNGAM VA MO (&,‘

_ = e =
SCN MG MONG DUGNG = = =
]
DAP 9.8 *
5 P fz’o’? ;—‘\ af g g . &
3 *bvv MOON, | XN 790 | M
i3, 3 af G b
5 F . 1, °
° - ol P T Rk i \
z - B
i wam o ]
4P
. L 4 |
MO CAO SON DO THAI ~ 5 N A
310 BAI THAI DONG R 5
CAO SON = { %
2 \
. PR S g Bt =
) MO COC SAU DO THAI 4 3 -
KT KHU DONG +300 = i ua] ¥
CAO SON ] I .,
F-) -
A 4 .
— — T - I PLFCl - 2
KT MO cOC SAU | i CALaN m

H.1. S¢ do dé thai bai thai Dong Cao Son

| DUCNG TEY FEN TRANG DO THM

)
/ { ﬂbg; E-“r.'bcu

y NG 1y
I
”~ ] S
P --———..\BTmr:ﬂa;rEmu'_ ______
~ 2k Céng'y
MIN-"_
ol Saa srla ks e

—\__‘

H.3. So dd dé thai bai thai Dong Khe Sim-Nam Khe Tam

2. NOI DUNG NGHIEN clrU

2.1 Hién trang bai thai Khu Cam Pha, Quang Ninh

Céc bai thai Khu viec CAm Pha, Quang Ninh
bao gébm: bai thai Dong Cao Son, bai thai Bang
Nau, bai thai Bbong Khe Sim-Nam Khe Tam, bai thai
Chinh Bac, bai thai trong L6 Tri. M6t sé hinh anh
va tham sb clia bai thai Khu vwc Cadm Pha, Quang
Ninh thé hién trén Hinh H.1 va Bang 1 [1].

H.2. S¢ dé dd thai bai thai Bang Nau
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H.4. So d6 d6 thai khu vuc bai thai
Chinh Bac

T Bang 1 co thé thay, cac bai thai da db thai
dén merc tr +200 dén +300, con chiéu cao bai
thai 1a 120+540 m. Vé dinh tinh, chiéu cao db thai
cang cao ddng nghia vé&i ap lwc dat da nhan tao
bén phia trén tac dung l1én cac duwdng 16 bén dudi
cang I&n va gay anh hwéng dén do 6n dinh cta
duwdng 10.

Bang 1. Cac thdng s6 cta bai thai viing (4m Pha, Quang Ninh

T Tén bai thai

~N O U B W N =

Bai thai Bang Nau

Bai thai Dong Khe Sim va Nam Khe Tam
Bai thai trong Thang Loi

Bai thai trong Khe Cham Il

Bai thai trong Khe Tam-Duang Huy

Bai thai md than MD (Pong Cao San)

Bai thai trong Lo Tri + Nam L0 Tri, via Chinh

(6tcaomat  Chiéucaobai Gocnghiéng suon
tang thai thai, m bai thai, do
+300 250 2528
+300 200 25+29
+240 390 2125
+300 400 2225
+200 120 2426
+300 270 1728
+300 540 2125
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2.2. Hién trang cac via than dwéi bai thai mé
khu Cam Pha, Quang Ninh

Tai mé than Mong Dwong: Bén dudi bai thai
mé than Méng Dwong la khu viec mé than Méng
Dwong quan ly va khai thac cac via than bao gom:
V.G (9), V. K8, V.7b, VL (7), V.M (6), V.N (5), V.0 (4),
V.4a, V.3. Trong d6 cac via V.G (9), V. K8, V.7b da
tién hanh khai thac, cac via nay khu vwc dwdi bai
thai phan bb & murc tir -150 Ién dén mae +30 [3, 4].

Tai mé than Khe Cham: Bén dw&i bai thai Bang
Nau la khu viec mé than Khe Cham quan ly va khai
thac. Toan bd céac via than thuéc khai trwdng mo
than Khe Cham quan ly va khai thac déu ndm phia
dwéi bai thai Bang Nau bao gom: V11, V12, V13.1,
V13.2, V14.1, V14.2, V14.4,V14.5, V15, V16, V17
hién dang khai thac V.14.2, V14.5 [6].

Tai mé than Dwong Huy: Bén dwéi bai thai Khe
Tam — Dwong Huy la khu viec mé than Dwong Huy
quan ly va khai thac cac via than bao goém: V.6a,
V.6, V.7a, V.7, V.8, V.9, V.10, V.11, V.12, V.13, V.14,
V.15, V.15b. Trong d6 céac via V.13, V.14, V.15,
V.15b da tién hanh khai thac, cac via nay khu viyc
dwdi bai thai phan bd tr mirc +0 dén mirc +100 [7].

Nhuw vay c6 thé thay rang, co rat nhiéu via than
nam dudi khu vire bai thai mé da, dang va sé khai
thac. Viéc nghién ciru vé phwong phap tinh ap lwc
dwéi bai thai tac dung lén cac duwong 16 nam dwdi
bai thai Ia rat cAn thiét, dé Iwa chon dworc loai hinh,
tham sé két cdu chdng phu hop ddm bao dd 6n
dinh cua dwdng 16 trong qua trinh str dung.

2.3. Hién trang cach tinh ap lwc tac dung lén
dwdng 16 nam dwéi bai thai

Hién nay trong tinh toan thiét ké Iwa chon két
clu chbng cho dwdng 16 néi chung va dwéong 10
nam dwdi bai thai mé noi rieng van st dung cac
gia thuyét ap lwc cla Protodjakonov, Cimbarevich,
Bierbaumer, Terzaghi dé tinh toan, cac coéng thirc
tinh ap lwc néc tap trung cla cac gia thuyét nay thé
hién nhw sau [2]:

- Ap lyc néc tap trung theo Protodjakonov

3a2.
anZTY (1)

Trong dé: v - Trong lwong thé tich cta dat da
trén ndc 16, T/m?; a - Nlra chiéu rong duong 16 khi
dao, m; b - Chiéu cao vom pha hdy: m; f = Hé sb
kién cb cua da.
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- Ap lyc néc tap trung theo Cimbarevich
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Trong do: a - Nira chiéu rong dwédng 16 khi dao,
m; h - Chiéu cao dwdng 16 khi dao, m; f - Hé sé kién
cb cla da; v - Trong lwong thé tich clia dat da trén
noc 1o, T/m?3

- Ap lyc néc tap trung theo Bierbaumer

H 90°-
Q,=2ayH [’I-Ztg2 (T‘p) tg(p] (3)
Pidu kién ap dung H < — = (4)
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Trong d6: a - Nira chidu rong dwéng 16 khi dao,
m; H - Chiéu cao tor mat dat dén néc duong 1o, m;
¢: Géc ma sat trong; v - Trong lwong thé tich cla
dat da trén néc 16, T/m3

- Ap lyc néc tap trung theo Terzaghi

— 2a2-V -)\tg(pE
Q=g (1_6 )

®)

Khi chiéu cao tlr méat dat dén néc duong 16 (H)
I&n hon nhiéu so véi nlra chiéu réng dwong 16 (a) thi
_2a%y

" Moo (6)
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Trong d6: a - Nra chiéu rong dwong 16 khi dao,
m; H - Chiéu cao tr mé&t dat dén noc dudng 10,
m; ¢: Géc ma sat trong; A - Hé sb ap luc ngang
v - Trong lwong thé tich cha dat da trén néc 16, T/m3

T cac gid thuyét tinh ap lwc trén co thé thay
rang, cong thire tinh ap lwc cta Protodjakonov va
clia Cimbarevich chi ké dén trong lwong thé tich
cla dat da trén noc 10, chidu réng dudng 16 khi dao,
chiéu cao vom pha hady va hé sb kién cb clia da ma
chwa k& dén chidu sau dat duwong 16 tinh tr mat
d4t. Con coéng tire tinh &p lwc cha Bierbaumer va
Terzaghi c6 ké dén chiéu sau dat duwdng 16 nhung
cling chi ap dung tinh cho cac duwéng 16 nam gan
mat dat hodc phan ctra |6 ndm gan mat dat.

Nhw vay, vé&i nhivng dwéong 16 ndm cach mat dat
tw nhién dén vai trdm mét va bén trén cé bai thai
nhan tao cé chiéu cao 120+540 m nhw da néu &
phan trén thi chwa cé cac chi dan cach tinh ap luc
khéi a4t da tac dung lén duong 16.
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Hién nay, trong thiét ké tinh toan céng trinh
khai thac mé da st dung phwong phap sb dé thuc
hién, cé nhiéu phan mém co thé tinh toan ap lwc
khéi da c6 k& dén nhiéu yéu td6 &nh hwéng nhuw
Flac, Udec, Plaxis, Phase?. Nhw vay, viéc tinh
toan ap luwc tac dung lIén dudng 16 nam dudi khu
vwc bai thai mé cé thé ap dung mot trong cac phan
mém néu trén dé tinh toan cho phu hop véi tirng
diéu kién tai hién trwong.

2.4. Hién trang bai thai mé than Méng Dwong

Pé tién hanh nghién ctu ap lwc mé tac dung 1én
dwdng 16 ndm dwai bai thai mé than Méng Duong,
lwa chon mat cat dia chéat tuyén AA di qua trung tam
mé than Méng Dwong. Mat cat dia chat thé hién bai
thai mé va cac via than ndm dwdi bai thai cta tuyén
AA thé hién trén Hinh H.5 [3].
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H.5. Mat cat dia chat tuyén AA qua khu trung tim mé than Méng Duiong

Trén mat cat tuyén AA tr mirc +30 tré 1én la
phan bai thai md, phan bén dwdi bai thadi mé bao
gdm céc loai khéi da nhu cudi két, san két, cat két,
bot két, via than. Nhwng cac 16p cudi két va san két
khong dang k&, cé chiéu day phan Iép méng, chi
yéu 1a da cat két va bot két co chiéu day phan 16p
I&n. Céc loai da trén mat cat tuyén AA dwoc mo ta
nhuv sau [4]:

+ Tang déa thai: Thanh phan gdm cac tang, hon
da cudi két, san két, cat két, bot két va sét két kich
thwdc khong déng déu, sap xép rat hdn don. Pay 1a
san pham cta qua trinh khai thac 16 thién cia mé

Cao Son, via 10, via 9 va dau 16 via dé ra tao nén,
tang nay chwa 6n dinh. Két cau roi xdp c6 nhiéu
hang héc nhé;

+ Cuoi két: 1a loai da c6 mau xam dén xam sang,
thanh phan hat cha yéu la thach anh;

+ San két: 1a loai da twong dbéi phd bién trong
cot dia tAng, do hat chuyén tiép tr cudi két sang
cat két;

+ Cat két: 1a loai d& phan bé rong rai va phd bién
nhéat trong cot dia tang. Pa c6 mau xam sang, dén
xam toi;

+ Bot két: |a loai da phan bé trong dia tAng gitra
céac via than hodc phan vach tru cac via than. Pa cé
mau xam dén xam den, ciu tao dang phan Iép, gan
két twong déi ran chéc;

+ Sét két: |a loai da phd bién & vach tru hodc
nam kep trong cac via than.

2.5. Xay dwng mé hinh tinh ap Iwc tac dung
I&én dwdng 16 nam dwéi bai thai mé

DPé nghién ctru ap luc tac dung Ién dwong 10
nam dwdi bai mé, nhém tac gia lwa chon phan mém
s6 Phase?. Day 1a phan mém dwoc xay dung trén
co s& phwong phap phan t hiru han, duwgc ap
dung réng rai trong thiét ké cac cong trinh khai thac
mé. Két qua sau khi mé phdng cé thé phan tich tng
suét, phwong chiéu tng suét, bién dang, chuyén
dich clia d4t da, vung pha hay khéi da xung quanh
16 chg, dwong 16, hdm tram... Phan mém Phase?
c6 thé mé phdng dwoc cac phwong phap khai thac
phtrc tap nhw phwong phap khai thac theo hwédng
déc, theo duworng phuwong, khai thac theo tirng
chu ky tién gwong 16 cho, dao 16, ham tram theo
phwong an chia guwong,... [5].

T diéu kién chiéu cao dd thai, dia chat, dia
hinh, diéu kién thé nam cac lép dat da, via than,
chiéu day via than, cu tao via than, cAu tao cac I6p
dat da cua tuyén mat c&t AA qua khu trung tdm mé
than Méng Dwong tién hanh |ap mé hinh mé phéng
v@i tredng hop chwa hinh thanh bai thai moé va sau
khi hinh thanh bai thai mé dé tién hanh nghién ctu
so sanh gia tri phan bd ng suét nguyén sinh tor d6
thay dwoc sy can thiét phai ké dén anh hwéng cta
ap lwc bai thai tac dung 1én dwong 16. Trweong hop
khéng cé bai thai kich thwdc md hinh cé chiéu cao
x rong bang 600m x 800m, trwérng hop ¢ bai thai
kich thwéc mé hinh c6 chiéu cao x réng bang 800m
x 800m. Md hinh mé phéng thé hién trén Hinh H.6.

CONG NGHIEP MO, SO 6 - 2022 vd4
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b. Truding hap ¢d bdi thai
H.6. Md hinh tinh toan ap luc mé tac dung Ién duong lo
M6 hinh mé phéng dworc 1ap trwdng hop khong
bai thai va co bai thai mé co clu tao cac 1op dat
da, than giébng nhw mét cat dia chat cta tuyén mat
cat AA qua khu trung tdm md than Méng Duong.
Nhw vay sé& dam bdo dwoc didu kién twong déng
vé chiéu cao bai thai, sb lvong |6p dat da, sb lwong
via than va thé nam clia cac via than, |6p dat da.
Hay néi cach khac la két qua nghién clvu sé sat voi
didu kién thuc té tai hién trwong.
3. KET QUA VA THAO LUAN
Két qud moé phéng phan bb (rng suat nguyén
sinh I&n nhét sigma 1 va (rng suét nguyén sinh nhé
nhét sigma 3 tai cac vi tri trong khdi da ctia mé hinh
trwdng hop khdng co bai thai thé hién trén Hinh H.7.

Il CONG NGHIEP MO, SO 6 - 2022
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b. Ung sudt nhé nhdt sigma 3
H.7. Phan bé ting suat nguyén sinh trong khéi da
truong hop khong cé bai thai

T Hinh H.7 c6 thé thay rang, trong trwdng hop
khong c6 bai thai md, gia tri 'ng suat nguyén sinh
I&n nhét sigma 1 va gia tri ’ng suat nguyén sinh
nhd nhét sigma 3 tdng dan theo d6 sau. Tai phan
day md hinh gié tri 'ng suat nguyén sinh 1&n nhat
sigma1 1&n hon gia tri ®ng suat nguyén sinh nhd
nhét sigma 3 bang khoang 2,4 1an.

Két quéa mé phéng phan bd (rng suat Ién nhat
sigma 1 va (rng suat nhé nhét sigma 3 tai cac vi tri
trong khéi da ctia mé hinh trwdng hop cé bai thai
thé hién trén Hinh H.8.
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a. Ung sudt I6n nhdt sigma 1

b. Ung sudt nhé nhdt sigma 3

H.8. Phan bé ting suat trong khdi da trudng hop cé bai thai

T Hinh H.8 cé thé thay réng ciing gibng nhw
trwdng hop khoéng cé bai thai mé thi trwong hop co
bai thai mé gia tri (’ng suét nguyén sinh I&n nhat
sigma 1 va gia tri (’ng suat nguyén sinh nhd nhét
sigma 3 trong ciing tdng dan theo d6 sau. Tai phan
day md hinh gia tri 'ng suéat nguyén sinh I&n nhat
sigma1 1&n hon gia tri ®’ng suat nguyén sinh nhd
nhét sigma 3 béng khoang 3 lan.

Ciing tr k&t qua mé phoéng trén cac Hinh H.7 va
H.8 c6 thé thay thém rang:

- Két qua gia tri phan bd &ng suat nguyén sinh
phu hop véi cac ly thuyét vé cach tinh ng suét
nguyén sinh trong khdi da 1a cang xuéng sau thi gia
tri (’ng suét nguyén sinh cang 16n;

- Gia tri ’ng suét nguyén sinh I&n nhéat sigma
1 va gia tri ’ng suét nguyén sinh nhd nhét sigma
3 trong trwd'ng hop cé bai thai md I1én hon so voi
trong trwdng hop khéng cé bai thai. Diéu nay cho
thay bai thai md 1a mét trong nhirng nguyén nhan
gay ap lwc tac dung 1én duwdng 10, chinh vi vay khi
thiét ké két cau chdng gi» cho dwéorng 16 dao duwdi
bai thai can thiét phai tinh toan ca phan ap lwc do
bai thai md gay ra;

- Do bai thai mé rat da dang vé hinh dang, kich
thuwdc, cong nghé dd thai, thoi gian ton tai cha bai
thai, didu kién nuwéc chira trong bai thai. Chinh vi
vay can ap dung phwong phap sb dé tinh toan ap

lwc k& dén sy anh hwéng cla bai thai md tac dung
lén dwdng 16 ndm dwéi bai thai trong cac diéu kién
cu thé tai hién trwong.

4. KET LUAN

>Khu vuc Cdm Ph&, Quang Ninh hién nay c6
rat nhiéu cong ty khai thac cac via than nam dwdi
bai thai mé va viéc tinh toan ap lwc mé tac dung I1én
két cAu chdng 16 ndm dwdi bai thai mé theo cac ly
thuyét da va dang s dung con rat nhiéu han ché,
khéng phu hop;

>Két quad md phéng voi diéu kién bai thai mé
than Méng Dwong thay rang gia tri (rng suat nguyén
sinh I&n nhat sigma 1 va gia tri ’ng suét nguyén
sinh nhd nhét sigma 3 trong trudng hop chwa hinh
thanh bai thai nhé hon trwdng hgp sau khi hinh
thanh bai thai mo;

> Khi thiét ké két cAu chdng dwéong 16 dao dudi
bai thai moé can ké dén ap lwc do bai thai mé phia
trén tac dung lén két cau chéng 10;

> Do diéu kién hinh dang, kich thwéc, céng
nghé dd thai, thoi gian ton tai cGa bai thai, diéu kién
nwédc chira trong bai thai cia cac bai thai mo hién
nay la rat khac nhau chinh vi vay khi tinh toan ap
lwe tac dung lén dwong 16 dao dwéi bai thai can
phai tinh riéng cho tirng truéng hop cu thé theo
didu kién hién trvdngd

CONG NGHIEP MO, SO 6 - 2022 &)
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CURRENT STATUS OF CALCULATING THE PRESSURE ACTING
ON THE ROADWAYS UNDER WASTE DUMP AND DEVELOPING
THE NUMERICAL CALCULATION MODEL USING FOR MONG DUONG COAL MINE
Nguyen Huu Sa, Dao Viet Doan, Dang Van Kien

ABSTRACT

Nowadays, many underground coal mines in Quang Ninh, Vietnam have been exploiting coal seams
located below the mining waste dump. Many mining waste dumps have reached the height of dumping
200+400 m, especially up to over 500 m. The rock mass pressure due to the weight of the rock mass in
the mining waste dump is considered an artificial pressure formed from the process of dumping soil and
rock, it will be part of the pressure acting on the furnace lines located under the mining waste dump. The
article presents the current status of the mining waste dump and the coal seams that have been and will
be exploited located below the mining waste dump in Cam Pha, Quang Ninh and based on the actual
conditions of the Mong Duong coal mining waste dump. The studies used Phase? software to create
simulation models in which the model size 600x800 m without the mining waste dump, model size of
800x800 m with the mining waste dump to study the primary stress distribution in the rock mass. The
results show that the distribution values of the largest primary sigma 1 stress and the smallest primary
sigma 3 stress in the rock mass increase with depth. The value of initial stress without the mining waste
dump is smaller than the one with the mining waste dump. The simulation results will help the consulting
and construction companies to calculate the rock pressure acting on the roadways located under the
mining waste dump.

Keywords: mining waste dump, rock pressure, numerical simulation method, pressure acting on the
roadway
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