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Tém tit

Trong hoat dong khai thac tai cac mé than, viéc thu hoi than noc va han ché da thai 13n trong
than 12 mot cong tac quan trong dé giam thiéu ton that than va tang mirc d6 hiéu qua cia hoat
dong khai thac. Mot trong nhimg giai phap thu hoi hiéu qua 1a st dung luéi thép dé ngin cach
gitra 16p than khai thac va 16p da roi trén vach. Ludi thép 1a mot trong nhitng loai vat liéu c6 do
bén cao va thuong duoc sir dung tai cic cong truong 1am 16p gitta ngan cach gitra than voi cac
ménh da roi gitp han ché va han ché da thai di chuyén va tron 14n v6i than, do d6 nang cao ty 1¢
thu hoi cta than va ning cao muc do an toan khi khai thac. Bai bao trinh bay nghién ctru tng
dung 1y thuyét vé ddy mém tinh toan xac dinh tai trong lam viéc ctia ludi thép phu hop voi trang
thai va cong ngh¢ khai thac ap dung cua 10 chg. Nghién ctru da Gng dung ly thuyet trong truong
hop khai théc tai 16 chg via 10 mirc -140/-60 cta Cong ty than Thong Nhat. Két qua nghién ctu
cho phép xac dinh tai trong 16n nhét cta ludi thép qua d6 dua ra s6 soi ludi va sd 16p ludi can
thiét cho hoat dong khai thac.

Tir khéa: khai thac ham 10; két cau; ludi thép; mo than T hé'ng Nhat; 1o cho; via 10.
1. Pit van dé

Do san luong khai thac ting theo thoi gian va trir lugng than trén bé mit ngiy cang giam,
chiéu sau khai thac ham 16 ving Quang Ninh dang ting dan theo thoi gian, do vay ap luc mo
trong ham 16 khai thac ting 1én dédng ké. Piéu nay dan dén rii ro mat 6n dinh trong khai thac, cu
thé 12 mét 6n dinh ngan cach gitra cac 16p khai théc, dé roi... giy mét an toan lao dong, tang ti I1¢
lam nghéo, giam ti 1& thu hdi than néc... Vi cac yéu cau hién nay trong khai thac than, vin dé
an toan va niang suat 1a nhiém vu uu tién hang dau tai cac khu vuc khai thac. Trong cac vat liéu
phd bién duoc st dung trong khai thac, ludi thép voi nhitng dic tinh chiu kéo nén tbt, d6 bén
cao, luoi thép rat cung, chic va c6 chi sb gion thép duoc su dung trong khai thac véi nhiéu muc
dich khac nhau. M6t trong nhiing nhiém vy chinh cua luéi thép chu yéu 1a ngan chin da roi vao
khong gian thi cong va hd trg su on dinh cta dat da khi dat da xung quanh khu vuc duong 10
chiu tac dong ctia cac phay pha, ung suit yéu, nd min... pha v& cac khdi nguyén lam ran nut,
phan manh dé, than khong mong mubn (Dennis R, 2006; C. Lukey, 2008, A. Thompson, 2012;
J. Dorion, 2014; Fischer, G, 2017; Saisai Wu, 2017). Ngoai ra, ludi thép con cé vai trdo nhu mdt
tam lién két mong hoat dong nhu mot dam déo gitra cac vi chdng, tham gia vao qua trinh chiu
tai, dic biét 1a nhimg vi tri dit da yéu dé& v& vun. (J R. Player, 2008; Akash, 2019). Tuy theo vi
tri va muc tiéu st dung ludi thép ma vai tro cia céac tam ludi cling khac nhau. Vi tri str dung 1a 1o
van tai thi chirc nang chii yéu 1a hd trg cic vi neo hodc 1a tim lién két bé tong phun... hodc ludi
thép dugc dit trén gia chong co tac dung ngin cach dat d4 tran vao khong gian 10 chg, hd tro thu
hdi than hodc ngin cach da 16p trén hoa 1an vao than ha tran 16p dudi... V& cdu tao, ludi thép
thuong dugce st dung nhu mot vat ligu cAu tric hop kim cua st va cacbon (lugng carbon khoang
0,2 dén 1,5%), dugc dan hoac han vdi nhau dé tao ra nhitng lién Kkét gilra cac sgi voi nhau bao
gom ludi han, ludi dét va ludi kim loai da qua st dung khong qua phd bién (Thyni, 2014).

Bai bao trinh bay nghién ctru ing dung ly thuyét vé didy mém, tinh todn xac dinh tai trong
lam viéc cua ludi thép, chi s6 dd bén cua vat liéu phu hop voi trang thai va cong ngh¢ khai théac
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ap dung cua 10 chg. Nghién ctru da img dung ly thuyet trong truong hop khai thac tai 10 cho via
10 murc -140/-60 cua Cong ty than Thong Nhat. Két qua nghién ctru cho phep xac dinh tai trong
16n nhat cta ludi thép, qua d6 dua ra sb soi ludi va sb 16p ludi can thiét cho hoat dong khai thac.

2. Co s6 1y thuyét

Khi phan tich sy 1am viéc cuia ludi thép khi chiu tai trong ciia qué trinh khai thac, 1y thuyét
day mém dugc sir dung. Hai trudng hop dugc xem xét bao gom truong hop day treo trén hai gbi
déu (hai gbi c6 cling do cao) va trén hai gbi léch (khong cing do cao). Céc 1y thuyét tinh day
mém duoc st dung nhiéu trong thiét ké cau day (Tong Vin Luyén, 2017) duoc st dung trong
nghién ctru nay.

2.1. Truomg hop diy treo hai géi déu

Hinh 1. So do tinh ddy thép treo trén hai goi deu (Tong Van Luyén, 2017).
Hinh 1 mb ta bién dang ctia ddy mém dudi tac dung cua tai trong phan bd déu q.
Chiéu dai L ban dau cua soi day theo hinh 1 la:

8
= L[1+2®)] (1)
Luc cang T (tai gbi) dugc xac dinh theo cong thirc:
_ql? v
T =2 J1+16(%) )
Do gian dai cia day xéac dinh theo cong thure:
Al = = 3)

Trong d6: E 1a mdédun dan hdi cta soi day (N/mmz); A 1a dién tich mat cat soi thép.
b0 vong gia tang dugc xac dinh theo cong thure sau:
Av = ——F—— 4)

2.2. Truong hop diy treo trén hai goi léch

Hinh 2. So' do tinh ddy thép treo trén hai goi léch (Tong Van Luyén, 2017).
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Xét diy don treo trén hai gbi 1éch muc A va B, ddy c6 tiét dién khong thay ddi va trong
luong cua day phan bd déu doc theo chiéu dai cua ddy, C la diém thip nhét trén day khi day bi
vong nhu trén hinh 2.

Day duoc xem 1a ddy mém tuyét ddi v6i g 1a trong luong trén mot don vi dai cua day va s 1a
chiéu dai déy tinh tir diém C dén mot diém P bat ky trén day.

Tir didu kién can bang cia day:

Tcosy = H ®)]
Tsiny = gs (6)

Vé6i T 1a lyc cang trong day tai diém P, H 1a thanh phan chiéu 1én phuong ngang cua luc
cing trong ddy, V 1a thanh phan hinh chiéu 1én phuong dimg cua luc cing trong ddy, 1 1a goc
nghiéng gitra tiép tuyén cua day tai P v6i phuong ngang.

Chiéu dai day s duoc tinh theo cong thirc:

s =c sinhf @)
D0 vong y cua day dugec tinh theo cong thirc sau:
y=c¢ coshf ®)

Luc cang day c6 phuong tiép tuyén véi duong cong day va duoc tinh nhu sau:
) T = gy ) 9)
Luc cang day dat gia tri 16n nhat thuong ¢ vi tri mgt trong cac goi treo day va co gia tri nhd
nhat tai diém c6 d6 vong 16n nhat.

3. X4c dinh ché d¢ két ciu caa lwéi thép cho 10 cho via 10 mikc -140/-60

Via 10 mirc -140/-60 c6 chiéu dai theo phwong thay ddi tir 240 — 394 m, trung binh 290 m,
chiéu dai theo huéng ddc trung binh 82 m. Chiéu day toan via thay doi tir 7,57 - 29,32 m, trung
binh 21,2 m. Trong d6: chiéu day riéng than thay doi tir 6,9 - 23,31 m, trung binh 16,2 m, chiéu
day da kep thay ddi tir 0,67 - 8,74 m, trung binh 4,8 m. Goc dbc via thay d6i tir 40 - 800, trung
binh 550. Trit lvong dia chit 461,1 ngan tin. Kich thudc khu vuc khau theo dudng phuong 13
290 m, theo hudng dbc 14 82 m, chia via than thanh cac phan tang khai thac, chidu dai 160 10 - 16 m
cho tiy theo d6 day cua via than dé bo sung thém gia hodc rat b6t sé gia chong, chiéu cao khiu
2,2 m, chiéu cao ha tran 7 - 8 m.

Khu vuc tng dung 1y thuyét didy mém dé tinh toan két cau ludi thép 1a khu vuc khai thac loai
via day, doc nghiéng dén déc dimg (atb > 40°), hé théng khai thac chia 16p bang. Hinh 3 cho
thdy 16 chg 16p 1 (mirc -100) khai thac khong thu hoi than ha tran, trong qua trinh khai thac trai
lu6i noc thay chén, trai ludi nén 10 cho tao 16p ngan cach than, dat da va bun nham han ché anh
hudng dén khai thac cac 10 chg 10p dudi. Tir 16 cho 16p 2 (mic -110) va cac 16p tiép theo khai
thac 10 cho ¢6 ha tran thu hdi than néc, trong qua trinh khai thac trai ludi noc thay chén.

g o A

[ ]

& b
e - 300
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o e A b n ; .._:-:" o o L& thuemg 48 mex: <130
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Hinh 3. So' do chudn bi hé thong khai thac.
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Luéi thép duoc trai xudng nén 16 16p trén (hinh 4), nim & khoang tréng ¢ nén 16 cho giita
méng cao 16 chg va hang cot sau (hang cot cua ludng bao vé&). Khi dat da 16p trén sap xudng, 16p
ludi ndy c6 vai trd ngin cach da chdy vao 16 cho hoic 1am cho d4 khong hoa 13n vao than thu
hoi. Két cau 16p ngin cach c6 thé gdm: mot hodc hai 16p ludi B40 trai dan xen 1dng mét véi
nhau, tity theo yéu cau ctia mdi 16 cho (hinh 5). Sau khi khiu than, chdng chuyén mang cao hoic
mang truot 10 cho sang ludng mai, vé sinh cong nghiép nén 16 chg, pham vi gitra mang cao (hoic
mang truot) 10 cho va hang cot caa ludng bao vé (co thé hang ciii hodc hang cot) dam bao nén 16
sau khi don phai dam bao phang, thang, khong gian thong thoang dé khong lam anh huéng dén
cong tac trai ludi nén.

=

an P isies

gg ! Méng cdo H Ludi thép

My

L 20000 -:- 30000 |

Mang cao

a. Trai lwdi nén lam vat liéu ngan cach b. Trai lwoi ngan cach da khi khai thac ha tran.
gitta lop trén va lop dudi.

Hinh 4. Vi tri trai luci trong khu vuc khai thac.

a. Két cdu ludi don. b. Két cdu lwdi nhiéu 16p dan véi nhau.
Hinh 5. Két cau lwéi B40 ding trong khai thdc.
3.2. Xdc dinh ché dé 1am viéc ciia ludi thép B40 cho khu virc

e
U, S TR N A
i

T L LT I

i
Ut o
G

a. Vi tri lam viéc cua luoi B40. b. M6 hinh tinh toan.

Hinh 6. So' do lam viéc va mé hinh tinh todan ludi thép.



Chi dé II. KY THUA L AT LIEU MOI 319

Hinh 6 mo ta vi tri lam viéc cta lugi B40 (hinh 6a) va mo6 hinh tinh todn ludi thép (hinh 6b).
Hinh 6b cho thdy trang thai lugi lam viéc & 16p trén ¢ parabol A1B, khi khai thac hét 16p trén vi
tri diém A di chuyén xudng dudi, theo hudng khau cta 1o cho 16p dudi cac parabol gom A3B
trang thai chua vong nhiéu, A2B trang thai vong trung gian, AOB trang thai vong cuc dai. Tuong
g 13 4p luc tac dung 1én lué6i do trong luong than va dit d¢a pha héa ndm trong 2 parabol (M.S.
Cheung, 2000; Téng Luyén, 2017; Léu Tho Trinh, 2003).

Q - ;ﬁ £ (10)
Q = ’;’ﬂ (11)
&

Trong d6: Q, 1a trong lwong dat da (than) nam trong parabol dudi AOC;
Q, 1a trong luong d4t da nam trong parabol trén AMB;
Trong luong toan bo dét da:
Q= Qi+ Qu=(7 1ol )8+ (7 1 lo’)/ 2tgh) = (7 w)2x (174 +1'4gp)  (12)

Trong do:
f1a do chénh 1éch gitra hai géi tua ludi, m;
lp 1a 1/2 khoang céach nhip luoi;
B 1a gbc ma sat trong ctia dat da;
vo 14 trong luong thé tich ciia dat da.
T hinh 6b, cuong do tai trong phan bd déu trén ludi duge xac dinh:
Q = Quw/l = 7.4/ 2.1 (F1/4+ 1,/ tgP) (13)
Vi: 1 1a khoang cach nhip ludi;
v 1a d6 chénh léch giira hai gdi tua ludi;
lp 1a 1/2 khoang cach nhip ludi;
Tai trong phan bd déu trén ludi duoc xac dinh:

Q = Qu/l = TLyy/ 2.1 (f1/4 +1,"/ tgP) (14)
H 1a thanh phan chiéu 1én phuong ngang cia lyc cing trong day:
H = ql*/2f (15)

- Dbi v6i truong hop 2 gbi tya chénh nhau vé do cao thib = I; f = v,
- Pbi véi truong hop 2 gbi tura ngang nhau vé do cao (cing mirc) thiv; = vo = v;a = b = 1/2.
Ta co:
H = ql?/8v (16)
Q = ql/v 17)

Khi d6 day mém chiju ung luc lon nhéat.

Tnax = \/WQ2 = (Z;_lvz)z +(q71)2 - g \11+161;_22 (18)

Yol ! 2
Tmax = 22 (v +5007) I1+16% (19)
. 7,b% cosa b 4p2
Hoiic Tpax = 22— (v + @) /1 +2 (20)

Trong d6: a 1 goc dbc cua via; b 1a 1/2 khoang cach gitra hai gdi tua ludi;

Ta co:
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4. Két qua va thio luin

Tai trong 16n nhéat gay pha hoai luéi tinh trong diéu kién 16 cho via 10 Cai P4 duoc xac dinh
theo cong thuc (20) voiyo = 1,45 T/m’ 14 trong lugng dat da pha hoa va than 16p trén; b - Bude
thu hoi du kién cia 16 chg dudi ludi ngan cach; b = 1,6 m; f - B chénh nhip ludi, f= 10 m,
chiéu day 16p khai thac; B - Goc ma sat trong ciia dat da pha hoa, B = 65 a - Goc déc 10 chg, o
= 0% két qua dat T oy = 12,5 tAn/m.

Dé 16p ludi ngan cach khong bi dut, phai thoa man diéu kién sau:

Dbi véi mat ludi 6 vudng:

Uk _ Tmax (21)

K nsv2
Trong do:
Ui = 4500 Kg/cm® 1a ing suét kéo t6i han cua soi ludi;
K = 1,5-21a hé s6 lam viéc an toan cia s¢i ludi;
s = 0,1256 cm” 1a tiét dién ngang cua soi ludi;
n 1a s6 soi lui can thiét.
Tu cong thic (21), ta xac dinh dugc: n = 23 (so1 ludi).

Doi voi ludi thép loai B40, mot mét dai c6 15 soi, nén dé dam bao ngdn cach cén trai hai
16p ludi.

Theo gidi phap cong nghé, viéc trai 16p ludi ngan cach duge thuc hién trong qua trinh khai
thac 16p 1, mirc -100, ludi ngan cach duoc trai trén nén 1o cho. Mat khac, trong qua trinh khai
thac 16p nay, trén néc 10 chg da c6 mdt 16p ludi trai thay cheén. Sau khi di chuyén vi chong dé
chong gifr 10 chg, 16p ludi nay ha xudng va phu 1€n trén 2 16p ludi & dudi nén 16 chg tang cuong
cho 16p ngédn cach. Khi do, 16p ngan cach gom 3 16p ludi, ddm bao ngan cach, han ché muc do
anh hudng cua than da va bun dat dén cong tac khai thac 10 cho céac 16p ha tran.

5. Két ludn

Ludi thép 1a vat liéu c6 do bén cao va thuong dugc st dung tai cac cong truong lam lop
ngin cach giita than véi cac manh da roi va gitip han ché da thai di chuyén va tron 1an voi than,
do d6 nang cao ty 1€ thu hdi cua than va nang cao muc do an toan khi khai thac. Do vay viéc su
dung ludi thép gép phén giam thiéu ton that than va tang mue d6 hi€u qua cua hoat dong khai
thac. Trong tinh toan thiét ké ludi thép hién nay, ly thuyet vé day mém duoc sir dung dé tinh toan
xéac dinh tai trong lam viéc cua ludi thép, chi sb 4o bén cua vat liéu phu hop voi trang thai va
cong ngh¢ khai thac ap dung cua 16 cho. Bai bao da trinh bay tmg dung ly thuyet trong truong
hop khai théc tai 10 chg via 10 mtc -140/-60 cua Cong ty than Thong Nhat. Két qua nghién ctu
cho phép xac dinh tai trong 16n nhét cta ludi thép qua dé dua ra sb soi ludi va sd 16p ludi can
thiét cho hoat dong khai théc.
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Application of string theory in steel mesh lattice using in coal mines
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Abstract

In mining operations at coal mines, the recovery of roof coal and the reduction of waste rock
mixed in coal is an important task to minimize coal loss and increase the efficiency of mining
operations. One of the effective recovery solutions is to use steel mesh lattice to separate the
mined coal layer and the rock falling on the wall. Steel mesh lattice is one of the materials with
high durability and is often used at construction sites as a middle layer to separate coal from
falling rock fragments to help limit and limit waste rock moving and mixing with coal, thus
improving the recovery rate of coal and improving the safety level when mining. This paper
presents an application of string theory to calculate the working load of the steel mesh lattice
with the state and applied mining technology of the kiln. The study has applied the theory in the
case of mining at the 10-level -140/-60 seam of Thong Nhat Coal Company. The research results
allow determining the maximum load of the wire mesh, thus giving the number of mesh fibers
and the number of mesh layers required for mining operations.

Keywords: underground mining, structure, steel mesh lattice, Thong Nhat coal mine, working
face, # 10 coal seam.
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