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Tinh chat co Iy cia than la mét trong cdc yéu té quan trong gay ra hién twong trieot 16 gwong than
trong qud trinh dao 10 va khai thac lam dnh hwéng nghiém trong dén an toan sdan xudt. Via than sé 14-5
mé than Khe Cham la via than ¢6 ddc tinh cuong dg thap, “than mém” dién hinh. Céc két qud nghién
cueu thue nghiém do on dinh cia than ¢é cuong do thdp sau khi lam am va cdc tinh chat ciia né cho thdy
lwe dinh két va dé on dinh ciia khoi than tang dan tie dj am 1,1 % (3¢ am tw nhién) dén dé am 15% (d¢
am téi ww), sau dé giam xuong khi dg am 20 + 25% (dg am bdo hoa). Khi sit dung nieée c6 cho phu gia
NaCl, gid tri cwong d dinh két cia than tang 1,3 + 1,9 lan so véi két qua thu dwoc khi sit dung miede
théng thuong. Nhuwe vdy, c6 thé tang dé on dinh ciia than mém bang cach tang dé dm trong né dén dg am
10i wu. Bang cach nay, cé thé giam chiéu réng cia viing phd hity déo trén mdt guwong khai thac, han ché
sw ¢6 16 guong va tut née 16, tang tinh hiéu qua khai thac va an todn lao dong.

1. Pat van dé

Trwot 1& gwong than va da vach (hodc tran
than) vao khdéng gian 16 cho thwdng khéng cé sy
canh bao rd rang, sap 16 trong thdi gian ngan, anh
hwéng nghiém trong dén hiéu qua khai thac, gay
héng hoc thiét bi, thiét hai vé kinh té va de doa an
toan lao ddng ctia cdng nhan. Theo théng k&, gan
mdt nira sd vu tai nan lao ddng trong nam 2012
& cac mo than ham 16 ctia Trung Quéc la do sap
dd 16 v&i 459 ngudi thwong vong [1]; & Hoa Ky
giai doan nam 1999 + 2008 c6 hon 5.940 nguwoi bi
thwong, 75 ngwoi tir vong va 13.774 vu khéng gay
thwong tich [2]; & Viét Nam giai doan 1995 + 2019
sap db 16 chiém hon 35% [3] cac vu tai nan. Dé xt
ly hau qua cla s cd, 16 cho co gidi hda & via sb
11 mé than Ha LAm d& ngirng hoat déng 1én dén 2
tuan (ndm 2019). U'éc tinh thiét hai kinh té khoang
140.000 USD méi ngay & 16 cho co gié¢i hoa [4].

Theo cac nghién ctu [5-6], cac yéu td chinh
anh huwéng dén sap dé than vao khong gian 16 cho
la: didu kién dia chét (cAu tao via than, tinh chat
da bao quanh, d6 sau khai thac v.v.); tinh chat co
ly ca than; ap lwc mé; tbc d6 di chuyén cda 1o
cho; cu tric vi chdng; chiéu cao khéu va chiéu
day thu hdi I&p than néc. Dé kiém soat sw én dinh
ctia khdi than trén guwong 16 cho va khu vwc khai
thac, rat nhiéu nghién ciru vé déc diém va kj thuat

kiém soat s mét 6n dinh cda via than da dwoc
thwe hién. Mot sb tac gid da nhan thay réng ving
pha hiy déo & phia trwdc clia gwong than khi tang
chiéu cao khau gwong 16 cho ré rang la I6n hon
rat nhidu so véi 16 cho cé chidéu cao gwong khau
nhé [7]. Tinh chat phan manh, gidm dinh két va 1&
guwong than cling da dwoc nghién ctru béi Wu va
céng sw [8]. M6 hinh phan tich lyc tac dong lén
guwong than va co ché pha hdy né ciing da dwoc
nghién ctru [9]. Trén co s& dé ho phat hién: dudi
tac dung cua ap lwc twa, gwong than bj bién dang
va ép trdi vé phia khong gian 16 cho. Tai vi tri khéi
than nam trong viing (rng suét cuwc dai, cac vét nit
xay ra & phan trén cla gwong than & do cao 0,35
lan chiéu cao gwong khai thac va sau do tat ca
gwong than bj vo ra.

Trén co s& lam rd cac yéu td anh huwéng dén
sw mét 6n dinh cla guwong than théng qua cac két
qua nghién ctru, nhiéu gidi phap ky thuat dwoc dé
xuét nham tang cwong sy 6n dinh clia gwong than
trong qua trinh khai thac 16 chg da dwoc thyc hién
nhw: phun ép héa chét, phun ép nuwéc, x ly sy cd
tut I& bang thanh nhéi va xép ciii gb. Ky thuat hién
trwong cho thay viéc phun nwédc va héa chét vao
via than c6 thé cai thién moét sb tinh chat co ly cia
than va ngdn ngwra tai nan. Diéu nay da dwoc ap
dung thanh céng & nhiéu mé than trén thé gidi [10]
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cling nhw & Viét Nam tai moé than Khe Cham, Ha
Lam, v.v. Nhw vay, tinh chét co ly cGa than mém
cling la mét trong nhirng yéu té rat quan trong gay
ra hién twong trwot | gwong than trong dao 16 va
khai thac.

Pé nghién clru dac tinh co hoc cla than co
d&c tinh cwong d6 thap “than mém”, nhidu tac gia
da thwe hién nghién ctru thuwe nghiém vé do bén
va bién dang cla than v&i cac ham lwong nwéc
khac nhau. Th&r nghiém nén mau than cia Md
than Luling & Hoai Béc, Trung Qubc dwéi cac do
4m khac nhau dwoc thwe hién bang thiét bj ba truc
TSZ10. Va ngwdi ta nhan thay rang do két dinh va
dod bén cét cua than cé thé dwoc cai thién bang
cach bom nwéc hop ly vao than [11]. Cac thk
nghiém nén mét truc va ba truc clia mau than tai
M6 than Tan Trang T& & Hoai Nam, Trung Quéc
trong cac diéu kién ham lwgng nwéc khac nhau
cling da dwoc thuc hién. Két qua cho thay déc tinh
cwédng dd va bién dang cda than c6 lién quan dén
ham lwgng nwdc va cwdng do cla than tang Ién
sau khi bom nwéc hop ly [12]. Cac nghién ciru,
xac dinh géc ndi ma sat trong cla than va ham
lwvong nwéc khac nhau ciing da dwoc thye hién
[13]. Méi quan hé gitra goc nghi va tinh lwu dong
clia bot than ciing nhu sy gén két gitra cac hat
da dwoc thao luan. Ngwoi ta cling nhan thay rang
céc tinh chét co ly cia than mém c6 thé dwoc cai
thién dang ké& sau khi phun nwéc, diéu nay co tac
dong tich cwc dén viéc kiém soat dd 6n dinh cla
khéi than. Tuy nhién, co' ché phun nuwéc dé tang
dd 6n dinh cla khéi than van chwa rd rang. Dac
biét déi v&i cac via than mém tai bé than Quang
Ninh - Viét Nam van chwa dwoc nghién ciu thoa
dang. Vi vay, trong nghién ctu nay da tién hanh
thi nghiém va phan tich anh huéng do 6n dinh cla
khdi than sau khi lam dm trén mé hinh; xac dinh do
bén nén don truc va lwc dinh két théng qua cuwdng
dd khang cat & cac dé &m khac nhau cua than.

2. B6i twong va phwong phap nghién ciru

Via than s6 14-5 & mé than Khe Cham la via
than cé dac tinh cworng d6 thap “than mém” dién
hinh dwoc danh gia cé dac diém hinh thai - cau
trac rat phire tap. Via cé nhiéu nép udn, dit gay
va bién dong lén vé chiéu day (t 0,2 + 38,8 m,
trung binh 5,7 m) va géc déc via (tr 3 + 60°, trung
binh 27°). Trong qua trinh khai thac va dao 10 tai
via than sb 14-5, thuwdéng xuyén xay ra cac sy cb
tw sap I& gwong va noéc 16 v&i quy md Ién, anh
hwéng nghiém trong dén an toan san xuét. Vi vay,
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than tai via 14-5 ciia md than Khe Cham duoc
chon dé nghién ctru trong céng trinh nay.

Cac mau than duoc Iéy & do sau 260 + 300 m.
D& duy tri dd Am tw nhién, mau than dwoc cho vao
tui chéng Am ngay sau khi 1y ra khai via.

Cac nghién clru dwoc thwc hién trong phong
thi nghiém vé cac tinh chét co ly va sy pha hay da
tai Dai hoc Mé Sankt-Peterburg, LB Nga va theo
cac phuwong phap cla ho.

"

b) Guwong than
Hinh 1. Hinh dang téng quét cda than duoc l&y ra
ttr via than s6 14-5, mé than Khe Cham

3. Két qua nghién ctru mét sé tinh chatco' ly
cta than trwéc va sau khi lam am

3.1. Xdc dinh mét sé tinh chat co’ly cua than

Khi quan sat bang mat thwong, than cé mau
xam den, khéi than c6 sb lwong I&n cac 16p méng,
hau nhw khéng c6 sw két dinh trong than nén né
cwe ky dé v&. Than c6é dic diém gion, nhe, kich
thwéc trung binh cda tirng hat dao déng tir 0,2 dén
35 mm. Kich thwéc téi da cia ting hat than riéng
Ié khong vwot qua 30 + 35 mm, ty 1é cac hat nhw
vay trong tong khéi lwong mau khéng vuot qua
2% (hinh 1).

Céc tinh chat co ly phirc tap cla than da dugc
xac dinh theo tiéu chuén ctia Nga nhw: d6 4m cla
than theo phwong phap sdy khdé dén trong lwong
khong dbi (GOST 5180-2015); mat do cla than
(GOST 5180-2015); cac théong sb vé cuong do
bam dinh, géc ndi ma sat xac dinh theo béng sang
ché sb6 2521116 cha Lién bang Nga “Phuwong
phap xac dinh tinh chat co hoc ctia da va vat liéu”.

Céac mau than dwoc thwe hién thi nghiém nén,
kéo va ubn mét truc trén may thi nghiém nén va



Hinh 2. May thi nghiém nén va kéo mét truc |
SDM2.5 (Purc)

kéo SDM 2.5 (Brc). Luc tbi da 1a 2,5T (hinh 2).

Két qua thi nghiém xac dinh tinh chéat co' ly clia
mau than: d6 b&n nén mot truc thay déi tr 11 + 48
kG/cm2; dd bén kéo mot truc tr 3,4 + 18,7 kG/cm?;
lwc bam dinh 6,8 + 20 kG/cm?; ty trong than 1,31
+ 1,38 g/cm?; géc ma sat trong tir 8,5 + 16,8°; do
4m tw nhién cla than thay ddi tir 0,8 = 1,3% va ty
trong than 1,31 + 1,38 g/cm?® [18,19].

3.2. Xdc dinh Iwc dinh két cda than sau khi
lam 4m

Lwe dinh két cta than dwoc xac dinh théng qua
gi¢i han lwc cét theo dinh luat Coulomb [15]. Thiét
bi cat gédm hai hdp gb hinh vudng cé canh 100
mm, cao 50 mm (hinh 3). H6p phia dwéi dwoc cd
dinh trén ban bang kep vit, hop phia trén cé thé
di chuyén theo phwong ngang dwéi tac dung cla
tai trong cat ngang. Dé loai bé ma sat gitra hai
hop, nguoi ta st dung miéng dém nhya day 1 mm
trong qua trinh tao mau va né duwoc thao ra trwdc
khi tién hanh thi nghiém cat. Than dd vao thiét bj
cat va dwoc nén chat thanh ting Iép day 5 mm dé
dat mat d6 1,31 g/cm?® (hinh 4).

Dé thwc hién nghién ctu, 09 thir nghiém cét
dwoc thye hién cho méi mau than & cac gia tri
khac nhau cla tai trong nén thang dirng N. Tw d6,
voi mbi cép tai o, ngudi ta tim thay gia tri cwong
do cat twong tng T, (hinh 5).

Qué trinh nghién ctru: O mbi gia tri dd dm cla
than (1,1%; 5%; 7%; 10%; 15%; 20% va 25%), 09
lan thir d6 bén cat dwoc thuye hién & cac gia tri tai
trong thang dirng 1a 100 kPa, 200 kPa va 300 kPa.
Tai mbi gia tri cGa tai trong thang ding, 03 thi
nghiém da dwoc thwe hién. Trén co sé gia tri trung
binh ctia 03 Ian thir nghiém, xay dwng d6 thj vé sw
phu thudc ctia kha nang chéng dich chuyén tbi da
vao (rng suét nén tiéu chuan theo phwong thang

Hinh 3. Thiét bj xac dinh lwec dinh két cda than
N — lirc nén; T — e cat; A — Dién tich mét cat
ngang cla mau

Hinh 4. Qua trinh thuc hién thi nghiém xéc dinh
dé bén cét cda than
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Hinh 5. Dé thi biéu dién sw phu thudc cua strc
khang cat vao do I6n (g suét nén thang ding
0 — g suét phép; T — g suét cat; ¢ — géc ma

sét trong; ¢ — luc dinh két
dwng, tr d6 xac dinh lwc dinh két C & cac gia tri do
4m cla than (hinh 5).
Trong cac thi nghiém, hai loai nwéc da dwoc
st dung lam am than: |am &m than bdng nuwéc
théng thuwong va nwédc cé thém phu gia NaCl.
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Hinh 6. Anh huéng cta dé6 4m than dén Iuc dinh
két ctia “than mém” [14].
1- déi v&i nude ¢b phu gia; 2- dbi véi nuée théng
thuong

Két qua thi nghiém xac dinh cwong d6 bam
dinh ctia than théng qua kha nang khang cét cho
thdy, lwc dinh két cta than tang dan t do &m
1,1% (d6 &m tw nhién) Ién 15% sau d6 giam xudng
khi d& 4m 20 - 25% (d6 4m bao hoa).

T biéu db hinh 6, vé mat tuyét déi lwc dinh két
clia than téng tir 2,9 kPa & dd am 1,1% lén 23,9
+ 29,2 kPa & d6 am 15% va gidm xudng 7,9 kPa
& do6 Am 25%. Khi st dung nuwéc cé cho phu gia
NaCl gia trj cweéng d6 dinh két clia than tang 1,3 +
1,9 1an so vé&i két qua thu dwoc khi st dung nwéc
théng thuwong [14].

Két qua thi nghiém nghién ctvu lwc dinh két ctia
than phu thuéc vao dé Am cda no phu hop véi cac
nghién ctru ly thuyét vé van dé nay. Khi bom nuéc
vao via than, lwc dinh két tang Ién do nwdc bao

S em
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phu xung quanh cac hat than dwéi dang mét mang
méng tiép xuc gan, di dé biéu hién lwc phan t&
dan dén sw lién két cha tirng hat riéng 1é thanh mot
khéi than 6n dinh. Khi I&p chét 16ng bao boc cac
hat than cang mong thi khoang céach gitra chung
cang nho va tac dung cla lwc bam dinh phan t&
cang manh. Vi vay, khi do Am cla than tang lén
20 - 25% (d6 &m bao hoa) dan dén do day mang
nwéc tang lén, Iwc bam dinh gidm.

3.3. Nghién ctru anh hwéng dé 6n dinh cua
khéi than sau khi lam a4m trén mé hinh

Cac nghién ctvu vé& anh hwdng dd am clia than
dén do &n dinh ctia no phia truwéc 16 cho (gwong
va tran than) dwoc thyc hién trén mé hinh cé dang
hop hinh chir nhat, kich thwéc 390 x 680 cm (hinh
7), cho phép tai tao cac tinh huéng dién hinh phat
sinh & cac giai doan khac nhau trong qua trinh
16 cho' khai thac: khi khéu than; khi 16 tran; khi di
chuyén gia chdng. Ty Ié md hinh 1:40.

Viéc thtr nghiém mé hinh & méi dd 4m cla than
(1,1%; 5 %; 7%; 10%; 15%; 20% va 25%) duoc
thwc hién qua 06 giai doan. Tai mdi giai doan,
bwéc di chuyén van diéu tiét tran than thu lai 2
cm, twong &ng véi diéu kién thue t& 0,8 m bang
vé&i chiéu rong khau guong (hinh 7). Trinh ty thuc
hién nhuw sau:

(1) Coéng tac chuan bi: Cép than vao mé hinh
va nén chat thanh tirng 1&6p day © mm dam bao
mat do 1,31 g/cm3 dén hét chiéu cao clia budng
lam viéc. Sau d6 chét tai 1én bé mét cla than bang
cac thm sét c6 tbng trong lwong 86 kg.

3 b

]
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Hinh 7. Téng quan vé mé hinh va tinh trang cla guong va trén than 16 cho khi khai thac than trén
mé hinh & céc d6 4m than khéc nhau [14]
a, b, ¢, d twong (g than c6 do 4m than 1%; 5-7%; 15%; 20-25%; 1 — guong 16 cho; 2 — trén than; 3 —
van diéu tiét tran than (gia chéng); a — tran than; 6 — khéng gian 16 cho; 8 — thung chira than; 2 — van
diéu tiét guong 16 cho; @ — van diéu tiét tran than, kich thudc: 28 cm x 5 cm (gié chéng)
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(2) Coéng tac khai thac: Giai doan 1, di chuyén
lan lwot van diéu tiét gwong 16 cho va tran than
dén hét chiéu dai md hinh (40 cm). Sau d96, thuc
hién 1an lwot tir giai doan 2 dén giai doan 6, di
chuyén van diéu tiét trAn than (gia chéng), méi giai
doan 2 cm. Téng dién tich 16 tran cGa 06 giai doan
la 12 cm theo chiéu réng (twong rng véi diéu kién
thwe té 13 4,8 m — chiéu dai gia chdng) va 40 cm
theo chidu dai (twong (ng v&i chiéu dai 16 cho
thuc t& 1a 16 m).

Két qua thi nghiém cho thay, khi d &m cua
than 1én t&i 7 + 8%, guong |6 cho tw sap d6 ngay
sau khi di chuyé&n van diéu tiét gwong. Chiéu dai
I& gwong 16 cho trung binh mot 1an 1a 5 = 10 m voi
chiéu sau xap xi bang chiéu cao khau (2,2 + 2,5
m). Déi v&i tran than, khi dd dm cla than téng tw
1+ 2% lén 14 + 16%, tbng dién tich sap db S (tinh
theo phan tram bé mét 16 tran) tran than lién tuc
gidm, dat murc ti thiéu & d6 dm 14 + 16%. Khi do
4m cua than tang lén 20 + 25%, than tr& nén bao
hoa nudc, bang chirng la xuat hién nwéc chay t
guwong va néc |6 vao khdng gian 16 cho. Péng thoi,
dd 6n dinh cla tran than giam dang ké, téng dién
tich sap cta khéi than nay dat tiv 30 + 67% tré 1én
[14]. Trong mét sb trweng hop, trn than sap db
hoan toan (hinh 8).

Nhw vay, két qué nghién ciu vé anh huwéng
dd6 &m cda than dén do 6n dinh cda khdi than phia
trwdc 10 cho trén md hinh phu hop véi két qua
nghién ctvu vé lyc dinh két clia than dat gia tri cao
nhét khu than c6 d6 am 15%. Cé thé khang dinh,
ddé &m t6i wu cla than via 14-5 mé Khe Cham la
15%. Viéc xac dinh dd am t6i wu cta than coé y
nghfa rét quan trong trong qué trinh khai thac cac
via than cé dac diém cudng do thap. Khi dd dm
bwéc vao giai doan bo hoa va hé tang bi nén bai
ap lwc méd, nwdc chay ra khéi bé mat gwong than
va c6 thé dan dén cac sw cd lam nhao I&p da nén
16, anh hwéng dén cong tac di chuyén gia chdng
va van tai than trong 16 cho.

3.4. Nghién ctru anh hwéng dé 4m cua than
theo thoi gian

Trong quaé trinh khai thac, cong tac lam am khi
than phia trwéc gwong 16 cho ludn duoc thye hién
tién trwdc voi mot tién dd nhéat dinh. Vi vay, anh
hwéng cla thdi gian dén sw thay déi lwc bam dinh,
nhirng nhw d6 bén nén ctia than sau khi duwgc lam
4m 1a yéu td quan trong phai duoc tinh dén khi st
dung két qua nghién ctru trong diéu kién san xuat
mé thuc té. Trong qua trinh thuc hién, sb liéu voi

S,%
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a) than sép 16 cac khodng cach khac nhau tir gia
chéng dén guong 16 cho
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b) téng dién tich sép I& trdn than theo d6 4m
Hinh 8. Anh huéng d6 &m cua than dén dién tich
sép 16 tran than (S) [14]

1,2, 3, 4, 5, 6 — twong tng v&i cac giai doan djch
chuyén gia chéng lan Iuot bdng 0,8 m, 1,6 m, 2,4
m,3,2m,4,0m, 4,8 m
thdi gian lam dm than tr 5 dén 70 gio da dwoc
st dung. D6 am cua than trong moi trwdng hop

la 15%.

Cac thi nghiém xac dinh cuwong dé nén mét
truc clia cac mau than duoc thuc hién bang may
thi nghiém da nang MTS Insight tai Pai hoc M6 St.
Petersburg. M3u than hinh try dai 100 mm, duwéng
kinh 46 mm. Téng céng c6 12 mau dwoc thwc hién
nghién ctru.

Két qua nghién ctru gia tri lwc dinh két (tir 40
+ 45 kPa) va do bén nén don truc (t 156 +168,7
kPa) clia than cao nhat dwoc quan sat thay sau 30
dén 45 gio 1am &m, sau d6 gidm xubng dan xubng
theo thoi gian [14]. Diéu nay dwoc gidi thich 1a do
sau 50 gi®, nuwéc bbe hoi dang ké dan dén d6 am
clia than giam (hinh 9 va 10).

Két qua nghién clru cuwéng nén don truc theo
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Hinh 9. Anh huéng cda thoi gian dén luc dinh két
ctia mau than c6 dé6 am 15% [14]
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Hinh 10. Anh hwéng cua thoi gian dén do bén

nén don truc cia mau than c6 dé6 4m 15%
thoi gian phu hop véi két quéa nghién clru cwong
do lwc dinh két.

4. Két luan

Qua trinh nghién ctu thwe nghiém doé 6n dinh
clia than c6 cwdng dd thap sau khi lam am va céac
tinh chat ctia né co thé rut ra mot sb két luan sau:

- Via than sé 14-5 & mé than Khe Cham la via
than cé dac tinh cworng d6 thap “than mém” dién
hinh, gia tri cwong d6 nén mét truc (11 + 48 kG/
cm?), va lyc dinh két (6,8 + 20 kG/cm2) va d6é am
tw nhién thap hon khoang 3 + 4 lan so véi than
ban antraxit thong thuwdng.

- Két qua nghién ctru anh hudng d6 6n dinh cla
khéi than sau khi lam am trén mé hinh & cac giai
doan khac nhau trong qua trinh 16 cho khai thac
phu hop véi cac két qua nghién ciru thi nghiém vé
lwc dinh két va cwdng d6 nén mot truc. Theo do,
lwe dinh két va do 6n dinh cla khéi than tang dan
t d6 am 1,1% (d6 &m tw nhién) dén d6 dm 15%
(86 &m tbi wu), sau d6 gidm xubng khi dd 4m 20 +
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25% (d6 &m bao hoa). Nhw vay, cé thé ting do 6n
dinh cGia than mém bang cach tdng dd 4m trong n6
dén d6 am t6i wu.

- Cudng do lyc dinh két va cwong do nén cla
mau than cé d6 &m 15% tang dan theo thdi gian
va dat gia tri tt nhat trong khodng thdi gian 30
+ 45 gid va sau d6 gidm dan. Nguyén nhan lam
gidm cwdng do nén va do bam dinh sau 50 gio la
do nwéc bay hoi lam thay ddi dd &m cda than. Tuy
nhién, dd 4m twong dbi trong mai trwérng mé ham
16 thwdng rat cao, kém theo d6 con co sw ngwng
tu hoi nwdc hay con goi la diém swong, nén sy
béc hoi nwéc trong via than la khé xay ra. Vi vay,
viéc lam am kip thoi khdi than phia trwéc mét ludn
dwoc thwe hién trwdce khi khau gwong tr 30 = 50
gio la phu hep.

- Khi str dung nwéc cé cho phu gia NaCl, gia
tri cwong d6 dinh két cta than tdng 1,3 + 1,9 lan
so v&i két qua thu dwoc khi st dung nwéc thong
thwong. Day sé 1a cha dé nghién ciru tiép theo
trong linh vyc nay.

Két qua nghién ctru trén 1a co s& dé luan giai
cac thong sd bom ép nuwéc vao via than, nhdm
nang cao do 6n dinh cta khéi than, giup giam
cwéng do sup db tw phat cta than vao khéng gian
16 chg khi khai thac via than c6 dac tinh cwong d6
thap.
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Experimental study on the stability of low-strength coal after humidification and
its properties

Dr. Than Van Duy, MSc. Pham Van Quan - Vinacomin - Institute of Mining Science and Technology
Dr. Le Quang Phuc - Hanoi University of Mining and Geology

Abstract:

The physical and mechanical properties of coal are one of the important factors that cause coal
landslides during the excavation and mining process, which have a serious impact on the production
safety. Coal seam No. 14-5 of Khe Cham coal mine is a coal seam with low intensity characteristics,
typically “soft coal”. The results of experimental research on the stability of low-strength coal after
moistening and its properties show that the cohesive force and stability of coal mass gradually increase
from a moisture content of 1.1% (humidity natural) to 15% humidity (optimal humidity), then reduced
to 20 + 25% humidity (saturated humidity). When water used with NaCl additive, the bond strength
value of coal increases 1.3 + 1.9 times compared to the results obtained when normal water used. Thus,
it is possible to increase the stability of soft coal by increasing the moisture content in it to the optimal
moisture content. In this way, it is possible to reduce the width of the plastic failure zone on the surface
of the mining face and limit the incident of face erosion and roof collapse, and increase mining efficiency
and labor safety.
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