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TOM TAT

Bai bdo trinh bay két qua kiém tra va phén tich sw én dinh lam viéc cta giad khung thdy luc quéa do

GKQD 2000/1.6/2.4 tai khu vire ngé ba Io chg, théng qua phuong phap mé phéng méi truong khéng lién
tuc (UDEC). Két qud mé phdng cho thay, da xay dung thanh céng mé hinh twong téc gitra gié khung va
da ma trong 16 cho lién tuc theo tién dé khai thac. Céc biéu hién tai phan bé tmg suat mé va dich chuyén
da mé duwoc mé phéng dung thuc té. Guong than va gia khung cé két cdu én dinh, dém bao an toan trong
gi6i han khai thac cho phép. Két qua dénh gia chi tiét cho thdy xu huéng thay déi luc chéng va mé men
trén gia chéng phu hop véi dién bién ép lwc md va dich chuyén dét da trong diéu kién khai thac binh
thwong truoc khi vach co ban sap dé. Trong béi canh viéc quan tréc 4p luc mé 1o cho va ' khong gian thor
nghiém hoat doéng gia bi han ché, két qua phén tich sw én dinh gia khung trén mé hinh sé gitp budc dau
khang dinh sw an toan cua vi chéng, va la co s& gitp cai tién déc tinh gia khung phu hop véi cac biéu

hién dich chuyén da véch cuwc doan hon trong cac nghién cau tiép theo. )
Tt khoa: gia khung thay luc qua dé, dac tinh chéng gitk, mé phdng so6, ap lurc mé.

1. DAT VAN BE

Nganh than nhitng ndm gan day da dat duoc
nhiéu tién bd I&n trong viéc ddy manh co gidi hoa
khai thac than ham 16. Trong d9, 16 cho gia khung
di ddng da dwoc ap dung kha phd bién tai cac don
vi khai thac than ham 16 nhw cac cong ty than Uéng
Bi, Quang Hanh, Ha Ldm, Vang Danh, Théng
Nhat, Dwong Huy, Nam MAu... Trong céc 16 cho
gia khung thuy lwc c6 s& dung mang cao, tram dan
déng clia mang cao thwong lap dat tai khu vwe nga
ba chan 16 cho. Day 13 vi tri b6 tri nhiéu loai thiét b
phuc vu khai thac nén khéng gian lam viéc chat
hep, nguwoi di lai rat kho khan, dac biét khi thuc
hién cong tac van hanh, kiém tra, bao tri stra chiva
thiét bj tai khu vuc. Bén canh do, day ciing la
thwong la khu vie 6 ap lwe mo 1on, cau tao dia
chét phire tap, nhiéu tang dut gay, do day via than
c6 sy thay ddi I&n tiém an nhiéu nguy co méat 6n
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@ Hoi Khoa hoc va Cong nghé Mé Viét Nam

dinh thiét bi, da vach va an toan lao dong. Nham
nang cao mirc do an toan va cai thién, ddm bao
khéng gian lam viéc cho nguwoi lao dong, tai Viét
Nam da ap dung th& nghiém gia khung thay lwc
qua d6 GKQD 2000/1.6/2.4 dwgc san xuat ché tao
trong nwéc va dwoc ap dung thr nghiém tai l6 chg
I-6A-4 md than Nam MA3u.

Do gia khung qua d6 lam viéc trong méi triedng
ap lwc md Ién, cau tao dia chat phirc tap. D& kiém
nghiém day du thuc té lam viéc, anh hwéng tac
dong dich chuyén da vach véi gia chdng ciing nhw
nghién clru tac dong lién tuc clia dat da tac dong
lén gia chéng trong qua trinh khai thac nham kiém
nghiém trwdc va dinh huwéng cai tién san pham
trong twong lai can st dung cac phan mém chuyén
dung dé& mé phdng sw twong tac gitra vi chéng thay
lwc va cac khéi da, danh gia 6n dinh guwong khai
thac. Trong d6 phan mém UDEC™ (Universal
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Distinct Element Code) la mo6t phdn mém mé
phdng s6 chuyén dung clia hang ltasca, day la
coéng cu phd bién trong khai thac md, xay dung
ham va cong trinh dia k¥ thuat. Bai bao (*ng dung
phan mém UDEC™ @é tinh toan kiém tra sy 6n
dinh lam viéc clha gia khung thdy lyc qua db
GKQD2000/1.6/2.4 théng qua phwong phap mé
phéng moi trwong khong lién tuc.

2. DU LIEU VA PHWONG PHAP NGHIEN CUPU
2.1. M6 ta gia khung qua dé

Gia khung qua do6 GKQb-2000/1.6/2.4 1a loai
gia di dong hang nhe cai tién gitra gia thay lwc di
dong va gian thay lwc di dong trong khai thac co
gi&i hoa. Mot sé dac tinh ky thuat ndi bat cla thiét
bi:

- Gia khung qua dd co6 thiét ké hé thdng khung
dé két ndi ddng bd thanh mot thé théng nhat nén
tinh nang 4n dinh, an toan dwoc nang cao.

- Gia khung thay lwc qua dd duoc thiét ké cum
xa dudi co kich diéu khién linh hoat khi tan thu than
néc va che chan dat da ludng pha héa phia sau.

- Do st dung dang khung d&, nén trong pham vi
cuwong dd cho phép clia xa co thé linh hoat chon
céc loai cot thiy luc cé lwc chdng d& dat dén murc
cao nhéat dap ng dwoc yéu cau cia lo cho ¢cd ap
lwc 1&n. Theo thiét ké gia khung qua do théng
thwdng st dung 04 cot chéng. Dbi véi dwong 16 co
cwong dé khac lun 1én hon 6,50 MPa, st dung
thém 02 cot phu & gitva dé chéng tdng cwdng. Do
st dung khung d&, nén trong pham vi cwong do
cho phép ctia xa cé thé lwa chon cac loai cot thay
lwe c6 dwong kinh khac nhau chdng d& néc dé luc
chbng d& dat dén mirc cao nhat dap ing dwoc yéu
cau cla l6 cho ¢c6 ap luc I16n. Két cu gia khung di
dong GKQDP-2000/1.6/2.4 dwoc thé hién trong
Hinh 1. Théng s6 k¥ thuat chinh cla gia khung qua
do thé hién trong Bang 1.
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002400 (rve)

il

Hinh 1. Cau tao gia khung qua dé GKQD/2000/1.6/2.4 [1]

1. D& chdng Iun; 2. Ct chdng; 3. Cum xa néc; 4. Tam chan guong; 5. Cum xa dudi;
6. Khung d&; 7. Kich xa canh; 8. Kich tien xa; 9. Kich tam chan gwong; 10. Kich xa duéi.

Bang 1. Bac tinh ky thuat gia khung qua dé6 GKQb/2000/1.6/2.4 [1]

T Tén chi tiéu Pon vi Thong sb
1 Chiéu cao (min - max) mm 1.600+2.400
2 Chiéu dai xa néc mm 3.900
3 Chiéu rong xa néc mm 960
4 Buwdc tién gia mm 800
5 Lwc chéng lam viéc (P= 40.7 MPa) kN 2.000
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T Tén chi tiéu Pon vi Théng s6

6 | Luc chéng ban du (P= 31.5 MPa) kN 1.546 4

7 Ap lwc tram bom MPa 31,5

8 Goc déc lam viéc theo phwong do <35

9 Goc déc theo hwéng do +15

10 | Sé cot thay luc cot 4 (+02)

11 | Knhéi lugng gia kg ~3.000

2.2. M6 ta khu vyc thir nghiém

M6 than Nam M&u dwoc van hanh béi Cong ty
Than Nam M&u — mét don vi thanh vién cha Tap
doan Than — Khoang san Viét Nam (Vinacomin).
M6 nam tai Phuong Yén T, tinh Quang Ninh va
khai thac cac via than thuéc khoang sang Than
Thung — Yén T&. Dat da md chd yéu thudc loai
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tram tich tap Tar-J1, bao gdm bot két, cat két, cac
via than, sét két, sét than vé&i tébng chiéu day
khoang 403 m. Trong tap chira 10 via than v&i 9
via c6 gia tri cong nghiép. Khu vie c6 khd nang ap
dung gia khung thly lwc di déng thuéc cac Via 6,
6A, 7 Than Thung.
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Hinh 2. Vi tri mé than Nam M3u tai Phuong Yén Tir [2]

Trén co s& danh gia dac diém dia chat — ki
thuat mé cac khu vyc cé kha nang ap dung, Vién
Khoa hoc Céng nghé Mé phdi hop Cang ty Than
Nam Mau ap dung thi» nghiém gia khung qua do
tai 16 cho 1-6A-4 khu | via 6a. Via 6a c6 chiéu day
trung binh 3,34 m trong pham vi tinh trir lwvong tw
LK10 dén LK6. Via clu tao twong déi phirc tap, cé
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0-8 |&p da kep véi chiéu day trung binh 0,36 m. Da
vach truc tiép la sét két day 1,0 m. Lop bot két va
cat két phan I6p day tr 1,5 va 5,0 m. Pa tru truc
tiép la bot két day 2—6 m. Than c6 d6 kién cb 1-3.
Sét két chu tao phan I6p mdng, cwong dd khang
nén trung binh 33,1 MPa. B6t két cAu tao phan 16p
mong v&i cwdng dd khang nén 61,8 MPa. Cat két
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c6 cau tao phan I6p day, cwdng dd khang nén
trung binh 106,7 MPa. M4t c4t dia chat theo tuyén
[l mo than dworc thé hién trong Hinh 3. Tai 16 chg
I-6A-4 via c6 chiéu day trung binh 4 m. Chiéu cao

khau than 1a 2,2 m. Géc déc via trung binh duéi 5
do6. Chiéu dai 16 cho theo hwéng dbc l1a 126 m.
Binh d6 16 cho thé hién trong Hinh 3. L6 cho & do
sau -50 m bén dwdi mat dat co cdt cao +300 m.

e

Hinh 4. So’ d6 16 cho’ I-6A-4, mé than Nam M3u [4]

2.3. M6 phéng gia khung va twong tac véi da
moé

Phan mém UDEC™da dwoc nhiéu Vién nghién
ctu, trworng dai hoc st dung dé hé tro trong cong
tac nghién ciru, mé phéng thiét ké. Trong d6 voi
Iinh viec ham 16 dwoc dung kha phd bién va hiu
dung. C6 thé ké& cac cong trinh nghién ctru “Anh
hwéng clia hoat ddong khai thac mé dwéi long dat
dén dia hinh bé mat: Nghién ciru trwéng hop md
than Nui Béo” [2] hay céng trinh nghién ciru “Ung
dung phwong phap mé hinh héa s dé xac dinh tac
dong cua khai thac mé ngdm dén cac cong trinh
trong kho chtra than G9 tai mo than Mong Du’o’ng
bang phan mém UDEC2D” [3] déu da s dung
phan mém nay.

Dé& mé phdng hoat ddng gia khung qua dé trong
16 cho, chwong trinh sé phan tlr khéng lién tuc
UDEC™ duoc st dung do ¢ thé md phdng cau
tric gia khung (vén co két cau dbi xirng) va twong
tac cla gia vdi khdi da mé xung quanh 16 cho [4].
Ban chat chuwong trinh va hwéng dan mé phéng
dwoc mo ta chi tiét trong tai lieu hwéong dan sk
dung va cac nghién ciru da cong bd. Do UDEC™
c6 ban chat |a hai chiéu, hoat déng cla gia khung
theo phwong khai thac dwgc wu tién moé phéng. Vi
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tri mat cat mo phéng dat tai gia khung qua dé noi
giap dwong 10 doc via van tai (Hinh 3).

Theo phuong via, 16 chg c6 goc dbc thay dbi
khéng dang ké nén duwoc coi nhw nam ngang. Tt
dwéi lén trén, tap da nén dwoc md phdng cé chiéu
day 40 m, gép 10 1an via than c6 chiéu day 4 m, da
bot két co chiéu day 9 m, cat két co chiéu day 10
m, tAng da phl c6 chiéu day 50 m. Do tdng chiéu
day ti nén 16 t&i mat dat 1a 350 m (xem thong tin
16 khoan trén Hinh 4), phan da phd con lai 277 m
dwoc md phdng bang mét ¢ng suat & bién gidi
dinh mé hinh. Téng kich thwéc mé hinh theo
phwong ding tr bién gi¢i day 1én bién gi¢i dinh la
113 m. Theo phwong ngang chiéu dai tién guong
dwoc m6 phoéng la 80 m, cho phép tap da vach co
ban c6 thé sap dé ban dau. Téng kich thwéc mo
hinh theo phwong ngang la 300 m.

Trong cac tap da md, cac ciu trac dia chéat
duwoc don gian héa vé cac méat phan I6p ngang va
nrt né thang ding. Trong vung I6i nghién ctru, kich
thwdc cuc nguyén khdi trong da vach truc tiép 1a
1,5x2 m?, trong da vach co ban la 2,5x5 m?, trong
tang da pha va da nén la 5x10 m2. Riéng trong via
do than dwoc khdu 2,2 m, ha tran 1,8 m, cuc
nguyén khéi trong phan than khau cé kich thuwdc
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1x1,1 m2, con cuc nguyén khdi trong than néc cé
kich thwdc 1x0,9 m2. Véi cac cau tric nay mé hinh
c6 tbng cong 1587 khdi. Mbi khéi dwoc chia thanh
cac vung phan t& con dé& phuc vu tinh toan &ng

suét bién dang véi mat do vang gidm dan ti ving
quan tdm nghién cru ra xung quanh. Két qua xay
dwng cdu tric hinh hoc mé hinh thé hién trong
Hinh 5.
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Hinh 5. M6 hinh 16 cho’ 1-6A-4 mé Nam Mau theo phwong via

Twong tw cac md phdng |6 cho dai da cong bd,
vat liéu da nguyén khéi trong mé hinh dwoc gan
mé hinh &ng x&r déo mém hoa, trong khi cac mat
phan cach dwgc gan mé hinh pha hdy don gian
Coulomb. Céc tinh chat co' ly da dwoc thu thap tir

b&o cédo dia chat mé. Cac tinh chat co ly mat phan
cach duoc lay tlr qua trinh thir sai mé hinh va tham
khdo cac nghién ctru da coéng bd. Téng hop cac
tinh chat dwoc trinh bay trong Bang 2.

Bang 2. Tinh chat co ly da trong mé hinh

Vat liéu Nguyén khoi Mat phan cach
Khéi | Bobén | M6 dun & Héso Géc | Pobén | Do cirng Po Géc
lwong nén dan hoi | Poisson | néi ma kéo phap cing ma sat
riéng mau mau sat mau tuyén cat (do)
(kg/m? | (MPa) (GPa) (do) (MPa) (GPa/m) | (GPa/m)
Than 1800 25 3,75 0,25 25 25 10 1 15
Bot két 2600 61,8 12,36 0,25 32 6,18 10 1 20
Cat két 2600 106,7 21,34 0,25 35 10,67 10 1 20

Sau thiét 1ap mé hinh dwoc chay dé& dam bao
dat trang thai can bang ban dau trwdc khi cé bat ky
hoat déng khai thac nao. Tiép dé, gia khung qua
dd duwoc md phdng don gidn héa bdi mot tm xa
ndc lién két vai hai cot thay Iwc bén dwéi. Theo chi
tiét thiét ké trong [1], tAm xa c6 tdng chiéu dai 3,9
m, chiéu dai dam tiép xuc vach (chéng gitr) 3,7 m,
chiéu rong xa 0,95 m, chiéu day khung xa 0,02 m
(Hinh 6). Vat liéu lam xa la thép Q460 c6 khdi
lwong riéng 7850 kg/m?3, mé dun dan hoéi 210 GPa,
hé sb Poisson 0,3, gi¢i han chay bang giéi han kéo
la 460 MPa, md men ubn I&n nhat 457 kNm. Cot
trwdc cach mép trwde xa 0,66 m, cot sau cach mép
sau xa 0,19 m, khoang cach gitra hai c6t 2850 mm.
M& men udn tai gitra hai cot 1a 486 kNm. M6 men
quan tinh mat cat 1a 3,322e-4 m#4. Dién tich mat cat
ngang phan t&r dam twong dwong 1a 0,03636 m2.

Iﬂ SO 2 - 2026

M6 men deéo (plastic-moment) la 1720 kNm. Lwc
chay khi kéo bang lwc chay khi nén, la 16,73 MN.

Véch via|
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Hinh 6. Mé hinh chéng trong 16 gia khung
GKQD-2000/1.6/2.4
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Luc chdng gia ban dau 1546 kN & hanh trinh
piston cdt 700—750 mm. Luc chbng ti da 2000 kN,
van xa dich va cot ha xubng 2-3 mm. D6 cirng téng
gia la 120 MN/m. Do chiéu réng xa xap xi 1 m
twong dwong chiéu thir ba md hinh, tdng lwc chdng
ctia mot gia dwoc thé hién day da trong mét cat mod
phdng. Do mé&t cat mé phdng chi thé hién duwoc
hang cét trudc va hang cot sau, mbi hang cot theo
do sé chiu lyc chdng téi da 1000 kN vé&i dd cirng
60 MN/m. D& mé phdng hang cét trwédc, phan tir 10
xo trong UDEC dwoc st dung. Mébi quan hé lyc —
dich chuyén cla |6 xo dwoc thé hién trong Bang 3.
Ta&m xa néc gia dwgc moé phdng béi phan tir dam
trong UDEC, st dung cac dac tinh da dwoc cung
cap trong md t& & trén. Ngoén ngir FISH trong
UDEC duwogc str dung dé tao phan t&r ddm bam sat

da vach va tao phan t&r cot & dung cac vi tri twong
quan v&i dam.

Dé& m6 phdng thwe té twong tac gitra gia khung
véi da mé, hoat dong gia theo tién do khai thac
duoc mé phéng. Dé giam thiéu thoi gian chay mé
hinh, 80 m tién gwong than dwoc chia thanh 8
doan khai thac déu nhau. V&i méi doan, gwong
khai thac truwée, gia khung dwec dwng sau va mé
hinh dwgc chay t&i trang thai on dinh. Trong qua
trinh chay mé phdng, cac tham s6 mé men udn va
dich chuyén tai cac dau dam, trang thai pha hay
dam, lwc va do dich chuyén piston cot, va chuyén
vi da vach trén gia khung duwogc giam sat lién tuc
nhd cac ham tw viét trén FISH. Céc trang thai phan
bd ng sudt md xung quanh khong gian khai thac
16 cho cling dwoc giam sat dé két hop phan tich.

Bang 3. Méi quan hé lwc — dich chuyén cua 16 xo mé phéng cot gia

Gia tri Ban dau Thiét lap Bién dang dau Bién dang cudi Pha hiy
Dich chuyén (m) 0 0,0050 0,0083 0,2 0,8
Luc (MN) 0 0,8 1,0 1 100

3. KET QUA THAO LUAN
3.1. On dinh 16 cho, két cau gia va trng suat mé

Phan bb (rng suat mé xung quanh 16 cho va gia
khung theo m&i 20 m khai thac dwoc thé hién trong
Hinh 7. Hinh nay cho thay s t6n tai clia gia khung
vé co ban giup gwong than én dinh trong subt qua
trinh khau than. Cac khéi than &n dinh tai mat
guwong va khong xay ra hién twong sut I1& guwong
than. Ban than gia khung ciing lam viéc 6n dinh va

khéng bi pha hay dang hinh hoc trong qua trinh nay.

Xung quanh 16 cho va gia khung, phan than néc,
vach tryc tiép, vach co ban, tap da pha lan lwot
sap d6 xudng khoang tréng da khai thac, phan anh
dung biéu hién dat da trong thwe té. Thanh phan
(ng suat thdng dirng méd cho thay sw giai phong
manh & trung tdm md hinh trong 40 m khai thac
dau tién va dan 6n dinh sau 60 m khai thac. Twong
tw, thanh phan ng suat ngang mé ciing cho thay
sy giai phéng manh xung quanh vung da khai thac
trong 40 m dau tién va dan én dinh sau 60 m khau.
Sw giai phong (rng suat manh trong 40 m khau dau
tién duoc gidi thich bdi sw sap do clia cac 16p than
noéc va da vach truc tiép via, sau d6 6n dinh trong
20 m khau tiép theo. T mét khai thac 70 dén 80,
vach co ban va tang da pha sap dd, lam mé rong
vung gidi phong tng suét. Vung tap trung ing suét
dirng & trwdec va sau guong tang manh, trong khi
(ng suét ngang phat trién trd lai trong vang da
vach tai cd két. Nhin téng thé, sy 6n dinh cua
guwong than va gia khung, sw gidi phong va tap
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trung (ng suadt mé theo tién dd khai thac ching
minh sw dung dan cta moé hinh da thiét lap.

3.2. Biéu hién lam viéc cua gia khung

Biéu hién lam viéc cta cot gia khung dwoc
danh gia théng qua lwc chdng trung binh san sinh
trong qua trinh lam viéc va dé dich Chuyén piston
c6t trung binh, thé hién trong Hinh 8. Hinh 8(a) cho
thay lwc chéng cot san sinh ra dao dong 6n dinh
trong 50 m khai thac dau tién, sau d6 tang manh &
mét khai thac 60 dén 70 truwdc khi bat dau giam &
mét khai thac 80. Sw dn dinh cla lwc chdng trong
giai doan dau dwoc gidi thich béi sw sap dé dan
déu cta cac khdi than néc va da vach truc tiép. Sw
tang manh lwc chdng trong 20 m khai thac tiép theo
la boi cac tap da vach co ban va da pha ha vong
xuéng manh va chuan bj gay. Tai mét khai thac 80,
céac tap da da hoan thanh viéc sap gay ban dau, ap
lwc md dwoc truyén ra xa 1o cho va lam gidm ap
lwc 1én gia khung. Hinh 7(b) cho thdy dé dich
chuyén hanh trinh piston c6t l1a nhat quan véi luc
chdng gia. Do dich chuyén nay ciing dao déng déu
& giai doan dau trwdc khi dat dinh tai mét khai thac
70 va sau d6 cé xu hwdng gidm. Can lwu y rang do
hoat dong xa van c6t chva dwgc mo phdng théa
dang trong mé hinh va do buwéc khau md phang
I[&n (10 m), cac gia tri hanh trinh piston cft chwa
phan anh dung thuc té nhwng xu hwéng thay déi
la nhat quan v&i luvc chdng va hoan toan phu hop
v&i biéu hién dich chuyén da vach mé.
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! £ [ ! £
Ung suat ding (Pa) Ung suat ngang (Pa)
20 m
l 7.1M40E405 7 762TE+05
-1.0000E+06 0.0000E+00
-3.0000E+06 -1,0000E+06
-5,0000E +06 -2 0000E+08
-7.0000E+06 <3, 0000E406
-0.0000E+06 -4 (000E 408
-1.1000E+07 -5 0000E+06
-1.3000E+07 -6.0000E+06
=1.5000E+07 -7.0000E 406
-1, TO00E+07 -8,0000E+06
-1.8000E+07 -9,0000E+08
-2 1000E+07 -1.00008407
-2.1606E+07 -1.0585E+07
7.0526E+05
-1, 0000E+06 BSI12ZEH05
-3,0000E+068 0.0000E +00
5 0000E+06 -1,0000E+05
-7 000DE+06 -2 0000E+06
-0, 0000E+06 -3.0000E+08
-1.1000E+07 -4 DO00E+06
-1,3000E+07 -5,0000E+06
-1 5000E+07 -6/ 0000E+06
1. TO00E+07 =7 0000E+08
1. 9000E+07 -8,0000E+08
-2.1D00E+07 -ﬂ-ﬁgg
-2.3000E+07 -,
~2.5000E+07 1 1000E+07
=2, 6883E+07 -1,1660E+07
60 m
B BOGME+0S
D.0000E+00
1.2351E+06 ;%g
0.0000€:+00 300006406
2 0000E+06 4 00002406
-4, 0000E+06 5 0000E+06
-6.0000E+06 6 0000E+06
-8,0000E +06 .7 0000E+06
-1,0000E+07 5 0000E+06
1-2000E+07 9.0000E+06
=1.4000E+07
-1.6000E-+07 :mg
8007 A 200607
~2.0000E+07 10006407
~2-2D00E+07 1 4000E407
24007 -1 SO00E 407
=2.6000E+07 |
280006407 o or
-3.0000E+07 A BOOUE 0T
Sesaiadial -1 8830E 407
1.5098E+06
0.0000E+00
«2.0000E +06
-4,0000E+08§
-.0000E+08
-8 0000E +06 BO8IBEH5
-1.0000E+07 -1 D00OE+08
+1.2000€+07 -3 0000E+08
~1.4000E+07 -5.0000E+08
-1.6000E+07 -7 D000E+05
«1.BO00E+07 .0.0000E+08
-2.0000E+07 -1 1000E+07
-2.2000E+07 1. 3000E+07
gﬁg -1, 5000E+07
2 -1.7000E+07
~2.8000E+07 1 9000E+07
jﬁﬁ -2.1000E +07
, -2, 3000E+07
-3.4000E 407 -2 S000E+07
~34320E407 -2 6MBET

Hinh 7. Phan bd (rng suat dirng va ngang mé theo tién dé khai thac
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(b) B6 dich chuyen hanh trinh piston cét

Hinh 8. Biéu hién lam viéc cua cét gia khung

Biéu hién lam viéc ctia dam xa gia khung duoc
danh gia tryc tiép théng qua mé men udn va gian
tiép théng qua do ha véng da vach, thé hién trén
Hinh 9. Hinh nay cho thay biéu hién lam viéc gia
khung chia thanh ba giai doan ré rét. Giai doan mét
tlr bat dau khai thac t&i mét 40. M6 men udn duy
tri & mrc dwdi 0,215 MN.m, ndm trong gidi han
cho phép. Do ha véng da vach tang cé kiém soat
tr 7 t&i 16 cm. Gia tri nay cho thay gia khung lam
viéc trong viing an toan, kiém soat tét sy dich
chuyén da vach. Giai doan hai tlr mét 50 t&i mét
70 khi md men ubn tang manh Ién 0,365 MN.m,
bang 80% mé men udn I&n nhat. D6 ha véng vach
tang manh t&i 40 cm. Luc nay cac I&p da vach truyc
tiép da gay va dich chuyén xubng, cwdng birc dam

(a) M6 men ubn

phai véng xubng theo da. Giai doan ba bat dau tw
mét khai thac 80, da vach co ban va tang da pha
da sap gay, mé men tang dot ngét 1én 1,2 MN.m,
vuot qua gia tri tdi da cho phép. Cung luc dé vach
cling ha xuong cwc dai 54 cm. Mac du tng suét
uon twong ng dwoc tinh toan la 451,5 MPa dat
98% gi¢i han bén 460 MPa, cé thé théy tai thoi
diém nay gia khung khéng con dam bao kha nang
chong gilr va coi nhw da héng trong diéu kién thuc
té. Két qua nay ciing la hé qua cla viéc khéi da
vach co ban va tang da pha sap dé & budc gay
I&n. Ngoai ra buéc tién gwong md phéng 10 m
cling gép phan khién ap luc gwong gia ting dot
ngot thay vi dwoc giai phong tir tlr nhw trong thue
té.
(b) D6 ha vong da vach

TIT

ii0

1.00

F 0.90

Tom nhat (MN.m)
=

= 0.60

0.50

men ubn |

<= 0.40

M

0.30
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0.10 B — . -
10.0 20.0 300 40.0 50.0 60.0 0.0 80,
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Hinh 9. Biéu hién lam viéc cta dam xa gia khung

4 KET LUAN

»No6i dung bai bao trinh bay mét nghién ctru
tinh toan kiém tra sw 6n dinh lam viéc cla gia
khung thldy lwc qua d6 GKQD2000/1.6/2.4. Dwa
trén moé phéng két ciu chiju lwc, dir liéu thé nghiém
thwe dia, va mé phdng sbé twong tac gia khung voi
damd, két qua mé phdng sb cho thdy da xay dung
thanh céng mé hinh twong tac gilra gia khung va
da mé trong 16 che lién tuc theo tién dd khai thac;

> Céc biéu hién tai phan bé ng suat mé va
dich chuyén da mé dwoc mé phéng dung thuc té.
Guong than va gia khung c6 két ciu én dinh, dam
b&o an toan trong gi¢i han khai thac cho phép. Két

Website: https://tapchi.hoimovietham.vn

qua danh gia chi tiét cho thdy xu hwéng thay dbi
lwc chdng va mé men dam gia phu hop véi dién
bién ap lwc mé va dich chuyén dat da trong diéu
kién khai thac binh thwdng trwdc khi vach co ban
sap db.

>Trong bdi canh viéc quan trac ap lwc md 1o
cho va khéng gian th nghiém hoat dong gia bi han
ché, két qua phan tich sy 6n dinh gia khung trén
mé hinh sé gitp bwédc dau khang dinh sy an toan
cua vi chéng, va la co s& glup cai tién dac tinh gia
khung phu hop véi cac biéu hién dich chuyén da
véach cuwc doan hon trong cac nghién ctwu tiép theo
a
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ABSTRACT

The paper presents the results of verification and analysis of the operational stability of the GKQD-
2000/1.6/2.4 GKQD-2000/1.6/2.4 Transitional Frame Hydraulic Support at the intersection area of the mining
roadway, based on discrete element environment simulation (UDEC). The simulation results demonstrate the
successful construction of an interaction model between the frame support and the surrounding rock mass in
the mining roadway, continuously aligned with the excavation progress. Stress redistribution and rock mass
displacement phenomena were realistically reproduced. The coal face and the frame support exhibit stable
structural behavior, ensuring safety within the permissible mining limits. Detailed evaluation results indicate
that the variation trends of support force and moment on the hydraulic frame are consistent with the evolution
of mine pressure and rock mass displacement under normal mining conditions prior to the collapse of the
main roof. In the context of limited monitoring of mine pressure in the roadway and restricted experimental
space for support operation, the numerical model analysis of frame stability provides initial confirmation of
support safety. Moreover, it serves as a foundation for improving frame characteristics to better adapt to
extreme roof displacement phenomena in subsequent studies.

Keywords: Transitional hydraulic frame support, support characteristics, numerical simulation, mine
pressure.
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