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CO - PIEN MO (trang 75+80)

NGHIEN CUU, LUA CHON GIA KHUNG THUY LUC DI PONG

CHO MO THAN VANG DANH, QUANG NINH

TRAN BA TRUNG, PAO THI UYEN, Truong Pai hoc M6 - ia chit
Tém tat: Viéc chong giir 1o cho trong khai thac than ham 16 la mot khdu rdt quan trong. Vi
vay, viéc nghién ciu phat trién céng nghé cho cdc thlet bi chong giwr [0 luon duwoc quan tam.
O mét s6 nude viéc chong giir 16 cho sir dung: Mot s6 logi ¢ét chong thity lyc; gian chong tur
hanh va gia khung thiy luc di dong.

Gan ddy, mé than Viang Danh da cho dp dung thir hai logi gid khung thity lyc di
dong va gian chong tw hanh, do la gia ZH1600/16/24Z, ZH2000/35/15Z va gian chong tir
hanh Vinaalta. O méi logi ¢6 nhitng wu, nhirge diém riéng. Vi vdy, can lwa chon logi gid
khung thuy lwc phit hop va dam bdo cdc tiéu chi sau: Phii hop véi diéu kién dia chdt - kj
thudt va tri lwong than cé kha ning dp dung co gidi héa; két cdu don gian, dé van hanh sira
chita, bao duong; chiu dwoc tai trong lon; on dinh khi lam viéc; dat hiéu quad cao, nang sudt
cao. Pé ddp img cdc diéu kién trén can phdi xdc dinh cdc thong sé sau: tdi trong tdc dung

va dé on dinh cua gid khung thity lyc.

1. Pit van dé

Ngay nay, viéc khai thac than nhim muc
dich tang san luong, giam chi phi san xuat va
dam bao an toan lao dong dang 1a van dé mang
tinh cap bach d6i voi cac mo than ham 16 ving
Quang Ninh ndi chung cling nhu mo than Vang
Danh néi riéng. Viéc co gidi hoa khau chong va
diéu khién dat da vach bang gia khung thuy lyc
di dong s& giai quyét duoc nhimg van dé trén va
ciing 14 tién dé quan trong dé tién t6i didu khién
ty dong, diéu khién tir xa cac may moc thiét bi.

Thuec té sir dung céc loai gia khung thuy luc
di dong tai mo than Vang Danh da bdc 10 mot
s6 nhuoc diém chua phu hop véi diéu kién dia
chat mo. Vi vay, viéc nghién cuu, lya chon gia
khung thity luc di dong 13 vo cung cdp thiét va
mang tinh thoi su cao.
2. Gi¢i thiéu mot so loai gia khung thiy lue
va gian chéng dung ¢ cong ty than Vang
Danh, Quéing Ninh.
2.1. Ddc tinh ky thudt
a. Gida khung thuy lwc di dong ZH1600/16/24Z

Ddc tinh ky thudt

- Chiéu cao: 1600 + 2400 m

- Chiéu dai: 2950 m

- Chiéu rong: 960 m

- Budc tién gia: 800 m

- S6 lugng cot: 4 (2 trudce, 2 sau)

- Puong kinh c6t: 110 mm

- Khéi luong gia: 1,65 tan

- Ap suét 1am viéc tram bom: 31,5 MPa

- Ap suét 1am viéc dinh mirc: 42 MPa

- Tr6 luce lam viéc: 1600 kN

- Luc chong giit ban dau: 950 kN, khi
p =25 MPa

- Cuong do chdng giit: 0,55 MPa, khi luc
chéng d& 1 1600 kN.

- Goc doc 1am vige t6i da: <35°.

Hinh 1. Gia khung ZH1600/16/24Z
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b. Gid khung thuy lwc di dpng ZH2000/15/35Z

Ddc tinh ky thuat

- Chiéu cao: 1500 + 3500 m

- Chiéu dai: 3500 m

- Chiéu rong: 960 m

- Budc tién gia: 800 m

-Sé lugng cot: 4 (2 trudce, 2 sau)

- Puong kinh ¢6t: 110 mm

- Khéi lugng gia: 1,8 tin

- Ap suét 1am viéc tram bom: 31,5 MPa

- Ap suét 1am viéc dinh mirc: 42 MPa

- Trd luc lam viée: 2500 kN

- Lyc chéng gitt ban dau: 950 kN,
khi p = 25 MPa

- Cuong do chéng giti: 0,52 MPa, khi luc
chéng d& 1a 1600 kN.

- Goc doc 1am viéc tdi da: <35°.

Hinh 2. Gia khung ZH2000/15/35Z

C. Gian chong tw hanh Vinaalta

Ddc tinh ky thuat

- Chiéu cao: 2420 =+ 3150 m

- Chiéu dai: 3630 + 5230 m

- Chiéu rong: 1440 m

- Budc tién gia: 800 m

-Sb lugng cot: 2

- Khéi lugng gia: 12,5 tan

- Tai trong gilr cot: 2287 kN

- Goc dbe 1am viéc t6i da: < 35°.

2.2. Két céu va nguyén Iy lam viéc

Hinh 3. Gian chéng Vinaalta

a. Gid khung thuy lyc di dong ZH1600/16/24Z va ZH2000/15/35Z

6 7 8 9

1- Gubc cot; 2- TAm chan dudi; 3- TAm
chén trén; 4- Van diéu khién tap trung;
5- Xa noc; 6- Khung d& sau; 7- Khung
nbi xa d&; 8- Khung d trude; 9- Xilanh
tién xa; 10- Xilanh ddy tAm chin guong;
11- TAm chin guong; 12- Xilanh thiy
Iuc hai chiéu (4 cot).

Hinh 4. Két cdu chung cia gid khung thity liee di dong
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b. Gian chéng Vinaalta
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’ Hinh 5. Két cau chung ciia gian cho”:ng thuy lyc Vinaalta
1- D€ gian; 2- Xa phd hoa; 3- Xa ndc; 4- Mang thu hoi; 5- Tay bién trudce; 6- Tay bién sau;
7- Tam chan; 8- Cot thuy luc; 9- Kich di chuyén méang cao; 10- Tam chan guong.

2.3. Uu, nhwoc diém

a. Gia khung thiiy liee di dong ZH1600/16/24Z
va ZH2000/15/35Z

- Uu diém: Do an toan cuong do cao, tién
thao tac, toc do cao, lai co dic diém thé tich
nho, trong luong nhe, di dong linh hoat, tinh
thich ung cao, dé tu stra va tién van chuyen
Nhat 1a két cau lién két tat ca gia dd dé c6 tinh
6n dinh cao bao dam 10 chg khong dd, hé théng
thity luc co thé didu khién tap trung, bét khau
thao tac dé nang cao hiéu suat cong tic; xa co
két cau hinh hom chinh thé, dién tich chéng d&
16n.

- Nhuogc diém: Khi d¢ ddc 16 cho 16n hon
20°, trong qua trinh di chuyén gia sé& tao ra stic
truot nén kho gitt duge cu ly quy dinh cua gia.

b. Gian chéng Vinaalta

- Uu diém: Co kha nang co dong cao; Pugc
ddng bd hoa, st dung cung véi mang ciao va
méy khau; Cén it ngudi van hanh.

- Nhuoc diém: C6 khéi luong 16n, ning né;
Phai nghién ciru diéu kién dia chat noi lap dat
rat k¥; Qua trinh lap dat phirc tap.

Nhan xét: Tu viéc phan tich cdu tao,
nguyén 1y 1am viéc, vu nhuoc diém cta hai loai
gid khung ZH1600/16/24Z, ZH2000/15/35Z va
gian chéng tu hanh Vinaalta va nhin vao bang
so sanh vé dic tinh k¥ thuat, ta thay: gia khung
loai ZH co khéi lugng nhé hon gian chdng
Vinaalta rat nhiéu (gia khung chi ning khoang
1,65 tan con gian chong Vinaalta ning dén 12,5
tan); kich thudc cua gia khung ciing gon hon
nén viéc di chuyén ciing dé dang hon.
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Gia khung loai ZH2000/15/35Z c6 kha
ning chdng giit tot hon gian chéng Vinaalta.
Cac gia khung trong 10 cho dugc lién két voi
nhau nén it xay ra hién tugng x6 1€ch gia, tang
kha ning an toan va c6 thé ap dung ddi véi cac
via than ¢6 géc dbc 16n. Hon nita, gia khung
loai ZH c6 thé st dung trong cac mo co diéu
kién dia chat khac nhau, con véi gian chéng
Vinaalta thi phai c6 khau thim do dia chét rat
ky, gian chong Vinaalta dung thich hop voi
nhiing mo cé trtr lugng than 16n va nhing via
day.

3. Tinh toin mdt sé thong s lwa chon gia
khung thiy lue di dong

p - 2(L-b+S).(b+9)
I f.(L+2S)
trong do: L - Khau do vom can béng, theo Kinh
nghiém L = 40 + 80m; b - Chiéu rong 10 chg
16n nhat, b = 3,7 m; S - Chiéu sau xuét hién tmg
suat (khoang cach chan vom tua vao khdi than
nguyén trudc guong).

5= /g , (m).

y- Trong luong thé tich cia dat da pha hoa,
y=1,7+21(T/m%;

f - Do kién cb cua dat da pha hoa, f = 2,5;

H - Chiéu sau khai thac trung binh tinh tir

y.cosa ,(T/m?). (2)

3)

3.1. Tinh toan tai trong tic dung lén gid-. 4 =110 (m)

khung thuy luc
3.11. Doi véi
ZH1600/16/24Z

Lo cho c6 cac thong sb dia chat - ky thuat
mo co ban nhu sau: Chiéu day 16p khau trung
binh: 6,7 (m); Goc dbc via trung binh: « =14°:
Chiéu dai 16 cho 16n nhat: 135 (m); Chiéu dai 16
chg trung binh: 120 (m); Trong luong thé tich
ctia than y, =1,65(T/m%); P kién cb ciia than:
f = 1 + 2; Chiéu cao khdu guong 10 cho:
mk = 2,8 (M); Chiéu cao 16p than ha tran:
M = 3,9 (M); Chiéu dai trung binh theo phwong
khu khai thac: Lp = 210 (m).

Ap lyc mo tac dong 1én 16 chg 16p 2 gom
hai thanh phan:

- Ap lyc mé do trong lugng cua 16p than
noc gay ra, theo [3]:

P =(y.h +y,.hy).cosa, (T/Im?). (1)
trong d6: yt - Trong lwong thé tich cua than,
vt = 1,65 (T/m®); y4 - Trong lugng thé tich cua
da kep (bot két), ya = 2,63 (T/m®); ht - Chiéu
day 16p than noc 16 cho (bao gdm ca than 16p 1
chua khai thac hét), hy = 7,0 m; hg - Chiéu day
16p da kep chia 16p 1 va 16p 2, hy = 0,84 m;

a - Goc dbc trung binh cia 10 cho,
a =14°

Thay sb: Py = 12,3 (T/m?).

- Ap lyc mo do trong luong cua dat da pha
hoa sau khi khai thac 10 chg 16p 1 dugc xéc
dinh theo gia thuyét vom can bang cta Gido su
M.M.Pro6toédiacondp nhu sau, theo [3]:

gid  khung thuy luc
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18.110
2,5
Thay s6 vao (2), ta dugc :

S= =8,89m

p - 2.(60-3,7+8,89).(3,7+8,89) 1.8.c0814°
2,5.(60+2.8,89)
=1474,
(T/m?).
Nhu vay, tong ap luc mo tac dung 1én gia
chéng 1a:

Pg=Pi+Pqa=12,3 + 14,74 = 27,04 (T/m?).

Ap lyc mo tac dong 1én gia chdng 16 cho:

Véi diéu kién ap lyc mo va viée bd tri
chéng git 10 chg dugc thuc hién nhu trén, ap
luc mo tac dong 1én vi chéng 16 cho duoc xéac
dinh nhu sau:
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Hinh 6. So' d6 nguyén Iy lam viéc cia gid khung
lo cho



Tai trong tic dong 1én hang cot chdéng phia

sau cua gia:
_ qlc'(llc + Isd)z'llc'a_z

, =
2-|_||2c + (Ilc - a1)ZJ
Tai trong tac dong 1én hang cot chdng phia
trudc cua gia:
R1 qlc (Ilc + Isd) (Ilc a’l) a2
2[i2+ 0. -]

trong do: qic - Ap luc mo 10 cho, qic = 27,04
(T/m?); lic - Chiéu rong 16n nhat cta guong 1o
chg, lic = 3,7 (m); lsa - Bude sép d6 cua tran
than, I = 0,8 (M); Pr - luc chong ban du cua
cot chéng, Pr = 9,5 T; a1 - Khoang cach giita hai
hang cot cua gia khung di dong, a; = 1,95 (m);
a2 - Khoang cach giita cac gia khung, thiét ké
chonaz =1 (m).

+P;, T. 4)

+P, T, (5

Thay sb:
R, _27,04(37+08)%.37.1 +95-70.T
2377 + (37 -195) |
- 27,04(37+08)*.(37 - 195).1+915:40’T
23,72 +(37-195) |

- Ap lyc mo 16n nhat tac dong lén giad khung
khi Ry =0.

Rmax qlc (Ilc ;_Ilsd) a2 + P T (6)

thay sé:
_ 27,04.(37+08)%.1
e 2.37
Luc tac dung 1én mot cot chdng:

R +95=825T

leax—825—4125T 412,5 kN.
312, Poi véi gid khung thiy luc
ZH2000/15/35Z

Lo cho co cac thong sd dia chét - ky thuat
mo co ban nhu sau: Chiéu day 16p khiu trung
binh: 7,65 (m); Goc dbc via trung binh:
a=20°; Chiéu dai 16 cho 16n nhat: 135 (m);
Chiéu dai 16 chg trung binh: 120 (m); Trong
luong thé tich cua than: v, =157 (T/m®); Do
kién cb cua than: f = 1 + 2; Chiéu cao khau
guong 10 chg: mk = 2,8 (m); Chiéu cao 16p than
ha tran: mu = 4,85 (m); Chiéu dai trung binh
theo phuong khu khai thac: L, = 250 (m).

Tinh toan tuong ty nhu trén ta dugc tai
trong tac dung 1én mot cot chéng cua gia khung
|é: leax = 467 kN
3.2. Tinh todn dj on dinh

Khi gia khung lam viéc ¢ via nghiéng, gia
khung s€ c6 xu huéng mat 6n dinh (bi d6 vé bén
trai diém O). Luc gy db 1a cac trong luong cua
xa va cot chdéng cua gid khung. Luc duy tri 6n
dinh ctia hé théng khi 1am viéc 13 lyc ma sat
gilta xa noc va noc 10 (do luc chng tao nén).
Diéu kién 6n dinh 1a3 mé men cua lyc ma sat
phai 16n hon m6 men cta cac trong lugng (cta
gia khung).

Gia str ca hai loai gia khung déu lam viéc &
via dbc 30°.

3.2.1. DPéi véi gid
ZH1600/16/24Z

Theo hinh v&, cac luc giy d6 cot gdm c6
Gn la trong lugng ctiia xa noc va Ggc la trong
lugng cia cdt thiy luc. Luc Gy duge phan tich
lam 2 thanh phan 1a G} va G . Luc Gc dugc

phan tich 1am 2 thanh phan 1a G{va G{, trong

khung  thuy luc

d6 cac thanh phan lyc gay d6 cot 1a G| va G(..
Hai lyc ndy gdy ra mo men lam d6 cot:

Ma= Gy .a+ G..b (Nm) (7)
trong do: a = (h - 9,08) =24-0,08=232m.
(h = 2,4 m la ’chiéu cao 16 chg; 0,08 la nira
chiéu day cua tam xa noc).

b =12 m 1a nra chidu cao cua cot
chéng; G, = G, . sin30° = 200. 0,5 = 100 N;

Gi= G .sin30° = 620. 0,5 =310 N.

Thay s6 vao cong thic (7), ta duoc: Mg =
100. 2,32 + 310. 1,2 = 604 Nm.

Mb men chong d6 cot do lyc ma sat giita
Xa noc va noc 10 gay nén la:

Mcd = Fms. h (Nm) (8)

Trong d6: Fms=P. f 9

~ P=1300000 N 1 lyc chéng, f=0,17
1a hé s6 ma sat gitra xa noc va noc 10.

M.q = 300000. 0,17. 2,4 = 122400 N.

Tir céc két qua trén, ta thdy M > M.
Vefloy gia khung lam vi¢c on dinh trén via doc
30°.
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Hinh 7. So do tinh dg 6n dinh cia gid khung

3.22. Poi véi gid
ZH2000/15/35Z

Tinh toan twong ty nhu trén ta duoc két
qua: Mg =652 Nm, Mcg = 178500 Nm.

Vay gia khung ZH2000/15/35Z cung lam
viéc 6n dinh & via ddc 30°.
4. Két luin

Tir két cdu, dic tinh k¥ thuat, nguyén ly

lam viéc va wu nhuoc diém cua cac loai gia
khung thuy luc da dua ra can cur cho viéc tinh

khung  thuy luc

toan lya chon gia khung thuy luc ap dung hop
1y cho mo than Vang Danh.

Tir viée tinh toan mot sd thong s6 nhu:
tai trong tac dung lén gia chdng, d6 6n dinh tir
d6 d& xuat can ctr lya chon loai gia khung dung
trong mo Vang Danh va ciac mo khac co diéu
kién tuong tu.

Két qua nghién ctru c6 thé dung 1am tai
li¢u tham khdo cho viéc danh gid, lya chon céc
loai gid khung thuy luc di dong phu hop véi
diéu kién dia chit tai cAc mé than ham 10 vung
Quéng Ninh.
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ABSTRACT
Research, selection of moving hydraulic loaded shields in Vangdanh coal mine, Quangninh

Tran Ba Trung, Dao Thi Uyen, Hanoi University of Mining and Geology

Nowaday, the coal mining aims to increase productivity, reduce production costs and ensure
safety is a urgent matter for underground coal mines in Quang Ninh in general and VVangdanh coal
mines in particular. The mechanization of the supports and control the roof rock by mobile
hydraulic loaded shields will solve these problems and is also an important prerequisite to advance
to the automatic control, remote control of machinery being.

In fact, the use of mobile hydraulic loaded shields in VVangdanh coal mine revealed some
weaknesses which is incompatible with mine geological conditions. Therefore, the research,
selection of mobile hydraulic loaded shields is extremely urgent and highly topical.
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