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Céng nghé chong 16 bang neo dang dwoc phdt trién manh mé trong nganh khai théac than
ham 1o & Viét Nam. Théng qua nghién ciru nguyén Iy lam viéc, déc tinh kj thudt cia cdc thiét
bi chuyén dung phuc vu cho cong tac khao sat, thlet ké, thi cong va kiém tra chat heong chong
neo trén thé gici, trén co sé khoi lwong mét 16 can phai dao hang nam ciia Tdp doan TKV va
hién trang trang thiét bi phuc vu dp dung cong nghe chong neo tai Viét Nam, bai bdo dé xuat
ap dung mét sé thiét bi chuyen dung hivu ich nham nang cao hiéu qud, chat heong va phat trién
bén viing cong nghé chong neo trong cdc mé than ham 16 néi riéng va cong trinh ngam néi

chung o Viét Nam.

1. bat van dé

Khéi lwvong dwéng 16 phédi dao méi hang ndm
tai cac mo than ham 16 Viét Nam 1a rt Ién (nhivng
nam gan day luén duy tri tir 220 + 240 km dudng
16). Néu s dung vi thép dé chbng gilr sé tiéu ton
80.000 t&n thép/nam. D& gidm chi phi st dung vi
thép, cac md da diy manh ap dung cong nghé
chéng 16 béng vi neo. Trong giai doan tr 2014 +
2015 khéi lwong mét 16 chdng neo hang nam dat
tlr 2.490 m + 2.808 m, chiém tir 0,93% + 1,09 %
téng mét 16 dao ma&i toan Tap doan. Giai doan tw
2016 + 2019 khéi lwgng mét 16 chdng neo da cé
sy tang trwdng do mé rong dién ap dung cho ca
16 d4 va 16 than, khdi lwgng mét 16 chéng neo téng
ttr 6.555 m Ién dén 30.431 m, chiém ti & tir 2,68%
+ 12,2 % téng khbi lwong mét 16 dao madi toan Tap
doan. Du kién khéi lwong mét 16 neo thwc hién
trong giai doan 2021+2025 sé& chiém tlr 20%+28%
tdng khdi lwong mét 16 dao méi toan Tap doan.

Khéi lwong mét 16 chdng neo thai gian téi la rat
I&n, v&i cac trang thiét bi kha don gian va & muc
tbi thidu trong day chuy&n chdng neo hién nay sé
khéng nang cao dwoc chat lwgng hiéu qua va mé
rong dién ap dung céng nghé chéng neo. Do d6
rat can thiét phai dau tw thém cac trang thiét bi
chuyén dung hiru ich cho cac cong tac nhw khao
sat, thiét k&, thi cong, quan tric va kiém tra chét
lwong chéng neo. Bai bao nghién clru dé xuét ap

dung moét sé thiét bj chuyén dung nhadm nang cao
hiéu qua va phat trién bén vixng cong nghé chéng
neo tai cac mé than ham 16 trong thoi gian t&i.

2. Nghién clru dé xuat moét sé thiét bi cho
cong tac khao sat, thi cong va kiém tra chat
lwong cong trinh chéng neo

2.1. Nghién ctru dé xuét thiét bj khéo s&t

Danh gia diéu kién dia chat dau vao cé y nghia
quyét dinh dén viéc lwa chon hd chiéu chéng phu
hop cho cac duwdng 10, dac biét trong diéu kién cac
dwodng 16 doc via than chéng neo. Hién nay, cong
tac danh gia diéu kién dia chat dbi véi cac dwong
I6 chéng béng neo & cac mé than hadm 16 chi
yéu danh gia dwa trén phwong phap RQD (Rock
Quality Designation), xac dinh béng cach khoan
céac |16 khoan lay mau tai hién trwong dé danh gia
chat lwong khéi da. Cong tac nay thudng phai stv
dung 16 khoan duéng kinh 1én, thoi gian khoan
lau, 16i khoan c6 thé bj dit do thao tac khoan lam
gidm dé chinh xac va khoéng linh hoat khi diéu kién
dia chét c6 bién dong. O cac nwéc co nén cong
nghiép mad phat trién nhw Trung Quéc da dwa vao
st dung may quan sat dia tAng 16 khoan théng
minh 4D (Hinh 1) d& noi soi va thiét lap cAu trac
dét da thay thé khoan l4y mau tai hién truwong,
nam rd dwoc ti mi tinh trang phat trién khe nit.
Cong tac khoan dé dwa camera cua thiét bi quan
sat dia tAng vao noi soi rat don gian. C6 thé tan
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a) B6 do chiéu séu; b) May chd; ¢) Bau do; d) Hinh énh I6 khoan; e) Tréc doc 6 khoan
Hinh 1. Hé théng quan sét dia tang 16 khoan 4D (GD3Q-GA)

Bang 1. Théng sé hé théng quan sét dia téng 16 khoan 4D (Loai GD3Q-GA)

khe nwt Idn cling cé hinh
anh rd rang

No6i dung Gia tri No6i dung Gia tri
Ma hiéu GD3Q-GA Do phan giai goc 0,1°
B diéu khién chinh May tinh cong nghiép | Tin hiéu dau ra video 1VP-PAL
Man hién thi Man hinh LCI_:) dé nét cao, Tiéu oy Co thfe dieu
8in chinh
E:iggng thre dieu Thao tac cam (rng Card thu thap hinh anh 25 hinh/giay
Hé didu hanh Windows ?g’upha” giai nguoc chieu 0,01mm
C_:Ahe do thu thap div Hinh gnh, v[deo, hinh BPuwong kinh 16 khoan thich 25+500mm
liéu anh+video hop
Sai s6 goc phuong vi 01° oy, 580 10 Khoan fhich 0+1500m
Sai sb géc nghiéng 0,1° Téc do 5+15m/phut
P6 chinh xac do +0.1° Dién &p lam viéc 12,6V+5%DC;
nghiéng = >N ap : 220V+5%AC
Ap luc dau do 10MPa Thoi gian lam viéc Lién tuc 8h
Quay toan canh 360°, 13 Hiéu chinh la
Ong kinh Mega pixel, hinh anh mau, Hiéu chuan ban dién t, hiéu

chinh hé sbé dd
sau

Do phan giadi ngang

Dat dén 2000 pixel

Nhiét do lam viéc

-40° + +60°

D6 phan giai doc

0,1Tmm

Trong lwgng may chu

3,5kg

dung Iuén 16 khoan cta neo cap qé tién hanh noi
soi, quan sat dia tang qéu trt}c dat da noc o, do
doé co thé hoan toan nam bat dwoc sy thay doi
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hay bién dong cla cac lop dat da voi do chinh
xac cao tai hién trwong, kip thoi du’a’ ra cac diéu
chinh thich hgrp nang cao hiéu qua chdng gitr. Bén
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canh thiét bj quan sat dia tang 4D, c6 thé dau tw
thém thiét bi kiém tra nguyén vi cuong do dat da
tai thanh 16 khoan ma khéng can lay 16i khoan,
phuc vu kiém tra cap téc dd bén clha dat da tai
hién trwong. Thong sb ky thuat hé théng quan sat
dia tAng 16 khoan 4D dwoc tdng hop trong bang 1.

2.2. Nghién ctru dé xuat thiét bj thi cong

Hién nay trong cac mé than hdm I viing Quang
Ninh st dung chi yéu cac thiét bi khoan neo nhw
MQT dé khoan va lap dat neo néc va MQTB hoac
ZMS dé khoan va l&p dat neo hong 16. Cac thiét
bi nay cho thay sy hiéu qua khi thuc hién riéng ré
cho neo néc va neo héng. Cho dén nay, hau nhw
tat cd cac mé ham 16 déu khong cé thiét bj chuyén
dung phuc vu cho khoan va I4p dat neo phia nén
|6 & cac dwong 16 than. M6t trong nhirng giai phap
xt Iy hiéu qué bung nén & nhitng dweng 16 than
chinh la s& dung neo phia nén 16. Do d6 rat hiru
dung khi st dung moét may khoan cé thé dap &ng
duwoc nhiéu phuong dién ma khong can phai thay
ddi may khi chuyén coéng doan, gép phan nang
cao tbc do dao 6. O cac md ham 10, sb lwong cac
guong 16 thi cdng ddng thoi 1a kha 1én, ngoai cac
guwong dang st dung thiét bi khoan khi nén MQT,
can thiét dau tw thém thiét bi khoan thiy lwc hodc
cac dang khoan khac dé cé thé danh gia so sanh
hiéu qua. Mot sb6 nwéc tién tién da dwa vao ap
dung cac thiét bi da ndng phuc vu khoan guwong
va khoan neo (Hinh 2).

-

Hinh 2. Thiét bj khoan neo VS-1 (khoan 360 d6)

’ Thiét bi c6 thé khoan Iép dat neo noc, khoan
lap dat neo héng va neo pén mé’ khéng can phai
dich chuyén may nhiéu l1an, khién cho cong tac

khoan l&p d&t neo dwoc nhanh hon, ddm bao
chdng gilr kip thdi va danh thdi gian cho nhitng
cong tac khac. Bac trng cho dang thiét bj loai nay
la thiét bi khoan neo 360 do loai VS-1 clia Cong
hoa Séc cé thong sb k§ thuat nhw bang 2.

2.3. Nghién ciru dé xuét thiét bji do dac kiém
tra chat Iwong chéng neo

DPé nang cao chét lwong thi cdng chéng gilr cac
duwong 10 bang neo, trwdc va sau khi l&p dat neo
can tién hanh thyc hién quan trac, do dac kiém
tra chat lwong hiéu qua lam viéc ctia neo. Cac noi
dung kiém tra can thiét thwc hién phuc vu quan
tréc, kiém tra chat lwong dwoc téng hop trong
bang 3.

Trén co s& cac ndi dung kiém tra can thuc hién
nhdm nang cao chét lwong hiéu qua chdng gitr,
bai bdo dé xuét ap dung mdt sd thiét bi chuyén
dung can thiét dwoi day.

2.3.1. Thiét bj kiém tra chét luong thanh neo

DPé quan ly chat lwong thi cong chéng gilr cac
duwong 16 bdng neo, kiém tra danh gia tinh trang
lam viéc cta thanh neo sau khi lap dat nhu: Chiéu
dai doan neo duoc gia cd, dd chat clia chat déo, vi
tri thiéu hut chat déo; Trang thai gia ¢, tinh trang
thay déi kha nang chiu tai va d an toan cla neo.
T& d6 nang cao téc dd va phat huy day da hiéu
qua chdng gitr cac dwong 16 bang neo. Do do, rat
can thiét phai cé day da cac trang thiét bi phuc vu
danh gia kiém tra. Hé thdng thiét bi kiém tra chéat
lwong thanh neo GD-RBT duogc st dung phd bién
& Trung Quéc (Hinh 3) gitip cho viéc hoan thién va
nang cao chat lwgng thi cong chdng neo & cac md
ham 16. Thong s6 ky thuat hé thdng kiém tra chat
lwong thanh neo GD-RBT dwoc téng hop trong
bang 4.

Thiét bj kiém tra GD-RBT c6 d chinh xac cao,
tinh nang 6n dinh cao, thao tac thuan loi va nhiéu
wu diém khac. Thiét bj phat séng dan hdi, nang
lwong birc xa truyén theo huéng xung quanh
thanh neo, may do phat hién séng phan xa, may
do phan tich va lwu tri tin hiéu. Cwong dé nang
lwong tin hiéu phan hdi va thoi gian téi quyét dinh
b&i tinh trang xung quanh thanh neo hodc tinh
trang dinh két du neo. Théng qua tin hiéu tién
hanh phan tich va xt ly, cé thé xac dinh chiéu dai
neo va chat lwong tdng thé chat dinh két. Thiét bj
st dung bd chuyén déi k§ thuat s6 500kHz 24 bit,
kha nang khéch dai tin hiéu, dd chinh xac cao, cé
thé kiém tra neo, neo cap, tru bao vé. Hé thdng
gdm: Ban ky thuat; Bo sac, thdi gian 1am viéc lién
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Bang 2. Théng sé ky thuét thiét bj khoan neo VS-1

Stt Théng sé Don vi Gia tri

1 | Ap lwc khi nén MPa 0,4-0,6
2 | Tiéu thu khi nén m3/phut 4

3 | Hanh trinh c6t chéng mm 1710-3560
4 | Chiéu dai bua khoan mm 2240

5 | Lwc nén I&n nhat cta bua N 1450

6 | Buong 6ng cap khi nén DN25

7 | Téng trong lwong Kg 180

8 | Lwc ép I&n nhét cia cot chéng N 2740

9 | Biéu chinh dd cao truc khoan mm 645-2795

Bang 3. Téng hop cac ndi dung cén thuc hién phuc vu kiém tra chat luong

Stt N6i dung kiém tra Thiét bi kiém tra Tinh chét chi tiéu
1 gi?gn;r}gyén dat da xung quanh ggu’é’c cudn theép, thanh do, stng | . s 4ot 8ng hop
2 | Tinh trang tach I&p dét da néc Dung cu chi thi I6p dat da néc 16 | Chi tiéu tbng hop
3 | Dy &ng lwc neo Co 1é mb6 men Chi tiéu don
4 | Lwc gia cb neo/ Luc kéo dut Dung cu rat nhé neo Chi tiéu don
5 | Tai trong neo Do lwc neo/gbi thay luc Chi tiéu don
6 | Do sau dich chuyén néc Dung cu do da diém Chi tiéu téng hop
7 | Trang thai gia ¢d cla thanh neo Dung cu kiém tra chét lwong Chi tiéu t6ng hop

RELzns GEE U E Lt

56 - MERA: 1 T muskime 1200

a) May chi GD-RBT; b) Cam bién gia téc; c) Bua tay
Hinh 3. Hé thong thiét bj kiém tra chét luong thanh neo (GD-RBT)

tuc t&i 20 gi®, c6 thé mé rédng pham vi 'ng dung.  tac danh gia va hoan thién hd chiéu chéng gitr.

2.3.2. Dung cu do luc thanh neo Thong s6 ky thuat mot sé dung cu do duwoc tong
O cac mé than hdm 16 hién nay hadu nhw chwa  hop trong bang 5.

¢6 dung cu do lyc thanh neo (Hinh 4). Dung cu 2.3.3. Dung cu cdm bién djch déng néc Io

nay giup biét dwoc thanh neo cé dang lam viéc Phwong phap quan trédc dwong 16 béng tram

ha,y khoéng, gia tri dw ng lwc la bao nhiéu vé} dién  chi thi mau la mot phu’opg phap do dich déng néc
bién phat trién lwc trong tharjh neo nhu thé nao don gian, dé thj cong lap dat, dé ’Sl]’ dung, dugc
theo thoi gian. Dung cu nay rat can thiét cho cong st dung phd bién hién nay trén thé gi¢i. Cac tram
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Bang 4. Hé théng thiét bj kiém tra chét luong thanh neo GD-RBT

No6i dung

Quy cach

Ky hiéu

GD-RBT

M dun diéu khién chinh

May tinh cong nghiép

Phuwong thire thao tac

Nut xoay quang dién + man hinh cdm &ng

S6 dwong truyén

Hai dwong truyén song song

Man hinh hién thi

Man hinh tinh thé 16ng 8.4, d phan giai 800x600

Dung lvong lwu triv

8G

Phwong thirc cap dién

Pin lithium c6 thé sac lai hiéu suét cao tich hop =36h

Nhiét dé lam viéc

-20°C++70°C

D6 dai ghi nhé

256+4096 diém

Do phan giai ldy mau 24 céng A/ID
Khoang cach 14y mau 1+10000us

Tinh ddéng nhét ctia dwéong truyén <3%

Chiéu dai thanh neo >20m

Truyén dir liéu USB2.0

Thé tich 260x190x70mm

Hinh 4. Thiét bi do lurc thanh neo MCZ

do nay tén tai trong subt thoi gian ton tai ctia cong
trinh dé co thé theo déi, danh gia mirc dod dn dinh
clia dwdng 16 tai hién trwdng, nhdm dwa ra cac
gidi phap chdng tang cudng ngay tai cac vi tri cd

dich déng lon.

Cac diém do cla tram chi thi mau dwoc dat
vao vj tri cac 16p dat da, diém do trén cung duoc
d&t bén trong I&p da bn dinh phia trén phan gia cb
clia dau neo, khi cac I&p dat da bj tach thi day chi
thi mau ciing dich chuyén theo. Chuyén vij twong
ddi ctia cac day do trén cac vach mau la gia tri
chuyén vi ctia Iép da trén néc 16. O cac mé than
ham |6 ving Quéang Ninh thuwong st dung tram
chi thi mau qua it diém do (chi yéu s dung loai
2 diém do), déng thoi cong tac theo ddi cac gia
tri dich dong phai nhin tryc tiép tai vi tri dat tram,
dan t&i viéc quan ly quan trac theo doi cac tram
do thwerng khong kip thdi va gép nhidu khé khén,
khoéng co6 s ty dong hda cla toan hé théng cac
dwdng 16 trong mé.

Hién nay, & mot sé mé than hdm 16 Trung Quéc
da dwa vao ap dung hé théng giam sat canh bao
tw déng dich déng dat da xung quanh dwong 10,
dwoc thé hién nhw trén hinh 5 va 6. Hé théng kha
hién dai v&i khd nang truyén tai thong tin theo thoi
gian thuc tr xa qua mang internet, cé thé kiém tra
thdng tin mé moi luc, moi noi. Viéc quan trac tap
trung tw déng lién tuc cac sb lidu va dua ra cac
canh bao kip th&i gitip nang cao nang lwc quan ly
va kiém soat cho cac mé than hadm 16. Théng sb
ky thuat cdm bién dich déng néc 16 dwoc tdng hop
trong bang 6.
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Bang 5. Théng sé ky thuat thiét bj do luc thanh neo MCZ

Hinh 5. Thiét bj cam bién dich déng néc 1o

No6i dung Pon vi MCZ-100 MCZ-200 MCZ-300
Pham vi do kN 0+=100 0+200 0+300
Cép d6 chinh xac Cép 2,5 2,5 2,5
Trong lwong Kg 2,0 3,0 4,5
Pudng kinh 16 trung tam mm 26 26 26
Vung hiéu qua cla Piston cm? 35 55 77
B& chuyén di théng tin \Mang i bd
Mt bang
Cap quang
Durdi lo Truvin din khéng dav héne neoai
e

Hinh 6. Hé théng giam sét truc tuyén téch I6p

noc lo

Bang 6. Théng sé ky thuat cdm bién djch déng noc lo YHW300

Stt Noi dung Quy cach Ghi chu
1 | Bién nguén DC6V 50mA

2 | Hién thi LED

3 | Pham vi 0+150mm/300mm

4 | D6 saudo 8m, 5m

5 | Trong lvgng 2,0 kg

6 | Kich thudc 226x198x73mm

7 | Hinh thirc phong nd An toan Exib1

3. Két luan

Khéi lwong cac dwong 16 chdng neo trong Tap
doan Cong nghiép Than — Khoang san Viét Nam
sé ngay cang tang lén. Céng nghé chdng neo da
s&m dwoc ap dung trong cac dwong 16 da va cho
thdy hiéu qua rd rét. Thoi gian gan day méi ap
dung cho cac dudng 16 than. D& phat trién bén
virng va mé réng dién ap dung cong nghé cho cac
dwong 16 than via day, can thiét phai dau tw thém
céc thiét bi va dung cu chuyén dung tién tién phuc

vu cdng tac khao sat, thiét ké, thi cong va quan
trdc dich dong nham nang cao chat lwong hiéu
qua chdng neo & cac mé than ham 16 Viét Nam.
V6i cac thiét bi chuyén dung hivu ich dwoc dé
xuét &p dung & trén sé gitp cho codng tac khao sat
danh gia diéu kién dia co mé dat da xung quanh
dwong 10 phuc vu cdng tac thiét ké chéng gitr co
hiéu qua va sat nhat véi thye té hién trwong; cong
tac thi céng nhanh hon; quan trac va kiém tra chéat
lwgng thanh neo dugc tét hon sé gép phan nhan
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rong va phat trién bén virng cdng nghé chdngneo  md. Sé 1 - 2015.

tai cac mé than ham 16 Viét Nam./. [2] Quy pham ky thuét chéng git neo 1o than
Tai liéu tham khao: MT/T 1104-2009, Cong hoa nhan dan Trung Hoa.
[1] Trinh Pang Hwng, Nguyén Van Bac, Pham  2009.

Quy Manh. Phuong phép khdo sat danh gia diéu [3] http://www.tsjfks.com/cn

kién dia co mé va nguyén tac thiét ké chéng neo [4] https://www.goodkeji.com

két hop neo cép. Thong tin Khoa hoc Céng nghé [5] https://www.ortas-mining.com

A number of the specialized equipment for the anchored roadway support to
improve the efficiency of the technology application in underground coal mines

Eng. Hoang Phuong Thao, Eng. Duong Ba Canh, Eng. Nguyen Van Thanh
Eng. Nguyen Khac Hung - Vinacomin — Instiute of Mining Science and Technology

Abstract:

The anchored roadway supporting technology is being strongly developed in the underground coal
mining industry in Vietnam. On the basis of working principles and technical characteristics of the
specialized equipment for survey, design, construction and anchored support monitoring, in order
to improve the efficiency, the quality and contribute to the sustainable development of the anchored
supporting technology in underground coal mines and underground works in Vietnam. The article
introduces a number of the specialized equipment which is necessary to investin the work of the anchored
and cable anchor supporting in the roadways and the underground works.
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