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Trén co s& céc két qué nghién ctru diéu kién dia co mé dé vach 16 doc via van téi (DVVT) mirc
+10 1o cho CllI-6-1B Céng ty than Vang Danh - Vinacomin, cac tac gia dé xuét lua chon tiét dién
hinh thang léch va tinh toan thiét ké hé chiéu chéng Io bang vi neo & hai mic (neo chét déo cét
thép két hop neo cép) theo “Hudng dén tinh toan va ép dung vi neo chéng 16 & cac mé than’, cia
LB Nga 2020. Phuong phép la mét céng cu méi gitp cac ky s> mé tham khéo, dbi chiéu hodc st
dung chinh trong céng téc thiét ké chéng gitr duong 16 bang vi neo, qua dé6 nang cao hiéu qua

chéng neo trong mé than ham 0.

Tir khéa: neo, thiét ké, phuong phép, céng cu mai.

I. DAT VAN DE:

Neo chéng 16 da dwoc nghién clru va ap dung
tai Viet Nam t&» diu thap nién 90 cla thé ky 20.
Trong khodng 10 nam tré lai day khéi lwong
dudrng 16 chéng bang vi neo da tang Ién dang
k&. Tuy nhién, ty I& s6 mét 16 chdng neo trén sb
mét 16 dao & cac md than ham 16 con rat thap va
c6 xu hwdng gidm dan trong th&i gian gan day,
dac biét la viéc st dung vi neo trong cac duwdng
|6 dao trong than (ndm 2019 dat ty 1& cao nhét
la 12,2%, nam 2020 dat 10,7% va nam 2021 dat
8,6%). Khao sat thuc té tai cac duwdng 16 trong
than chdng neo cho thay trong nhiéu trwéng hop,
cac théng sbé ky thuat neo khong hoan toan phu
hop véi didu kién dia chat k§ thuat mé, tinh trang
céac 16 chéng neo phai chéng ddi tdng cwdng bang
vi chdng sét khi khai thac 16 cho twong déi phd
bién, lam téng phi chdng git, gay tam ly thiéu tin
cay vao dé an toan va ngai ap dung vi neo trong
cac duwong 16 dao trong than. Diéu nay la hoan
toan khong phu hop véi xu thé phat trién ngay
cang tién tién ctia cdng nghé chéng 16 bang vi neo
hién nay trén thé gi6i, c6 thé ap dung chéng gitr
hau hét cac dworng 16 ngay ¢ trong diéu kién dia
chét phure tap.

Hién nay, cong tac thiét ké chéng 16 bang vi neo
tai cadc mé than ham 16 Quang Ninh dang thyc hién
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theo “Hwéng dan chdng 16 s&v dung neo dinh két,
phdi hop bé tdng phun hodc lwdi thép & cac md
than hdm 16”, TKV 2018 [2]. Theo d6, hau hét tiét
dién cac duwong 16 dao trong than duoc lwa chon
theo dang hinh vom. Quy pham s dung vi neo &
mot s6 nuwdc nhw Nga, Trung Quéc... déu quy dinh
tiét dién 16 than ch yéu dang hinh thang, chi trong
cac trwong hop dac biét méi st dung tiét dién hinh
vom. Dé cé co s& danh gia tinh wu viét ctia duwdng
16 than chéng vi neo véi tiét dién hinh thang, cac
tac gia da thiét ké chdng 16 bang vi neo tai 16 DVVT
murc +10 10 chg CllI-6-1B Coéng ty than Vang Danh
véi tiét dién trong 16 dang hinh thang léch trén co
s& nghién ciru diéu kién dia co mé da vach bang
cac phwong phap tién tién, hién dai dé& dé xuét ap
dung thtr nghiém trong san xuét [1], trong d6 tap
trung gidi thiéu phwong phap tinh toan ho chiéu
chéng gitr dwdng 16 bang vi neo theo [3].

Il. NOI DUNG NGHIEN CU’U

2.1. Nghién ctru diéu kién dia co mé da vach
phuc vu chéng neo

Lo DVVT mac +10 CIlI-6-1B Cbéng ty than
Vang Danh duwgc str dung lam tuyén van tai chinh
cho cho 16 cho IlI-6-1B, dudng 16 dwoc dao tw
16 thwong TGVC +0/+65 11l-6-1B dén 1o thwong
TGVC +0/+50 V6 khu lll, tiét dién dw kién VC2, S,
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=93 m% S_ = 7,3 m?|a ddm bao vé yéu cau vé
van tai va théng gio khu vyec.

Tai[1], nhémthuc hién d4 tién hanh khdo satnghién
ctru didu kién dia co mé da vach phuc vu chéng neo
tai khu vuc bang cac phwong phap tién tién:

- Do dia chan dudng 16 xac dinh cac hé théng
khe nit va tinh chat pha hay trong khéi da;

- Khoan néi soi 18 khoan xac dinh tinh chat phan
I&p va nit né ctia khéi da bao quanh dudng 10;

- Khoan, 14y mau phan tich xac dinh tinh chéat
coly.

Két qua da xac dinh dwoc so dd cot dia tang
(Hinh H.1) v&i d6 chinh xac va tin cay cao, la co sé&
virng chac phuc vu cong tac thiét ké chéng 16 béng
vi neo cling cac théng sb khac nhu sau:

+ P06 sau: 350 m;

+ Chiéu day via: 3,5 m;

+ Chiéu dai: 135 m;

+ Phan loai cAu tao da vach theo tinh chét sap
dd: Loai | (Pa vach cé clu tao ddng nhat, thuong
|4 cac nham thach phan 16p nhu sét két, cat - sét
két va bot két cé cuong do khang nén < 60 MPa);

+ Phan nhom da vach theo tinh chéat 4n dinh:
Nhém 2: 6n dinh trung binh (Vach 6n dinh khi 16
trAn trong khoang 1 ~ 3 m tir gwong 16, thwong la
céac loai sét két phan I&p nit né yéu va bot két co

Mceptdn | ol
¥ o

oo CocTam, |
ol S

a.Tiét dién hinh thang léch S
d=28,9m?, Ssd = 8,0m?

cudng dé khang nén 30 < Rn < 80 MPa, than cé
Rn > 6 MPa).

2.2. Lwa chon hinh dang va tiét dién dwong 16
thiét ké

H.1. So do cot dia tang khu vuc dudng 16 phuc vu
thiét ké chéng neo

Can clr vao muc dich st dung cta duwdng 1o
DVVT mtc +10 16 chg CIllI-6-1B Coéng ty than
Vang Danh, thiét k& dé& xuét dao chéng 16 DVVT
mec +10 16 cho IlI-6-1B theo 02 tiét dién nhw
Hinh H.2. :

b. Tiét dién hinh vom
sd =8,6m?, Ssd = 7,8m’

H.2. Tiét dién dudng Ib du kién

CONG NGHIEP MO, SO 1 - 2024
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Tiét dién hinh vom

(cé I&p than trén néc 10)

Bang 1. Uu nhugc diém cia tiét dién hinh vom va hinh thang trong chéng 16 béng vi neo

Tiét dién hinh thang léch
(khéng c6 I&p than trén néc 10)

- H6 chiéu khoan - né min hau nhw

- Loai bo |6p than khoéng on dinh trén noc 16;

DPao | khéng ddi trong subt qua trinh thi D& tao bién duong Io hon
cébng dwong 10; i '
- C4c 16 khoan neo dé thi céng hon do chi
yéu vudng goc véi nén 16 hodc vach;
- Neo néc va neo héng twong déng vé
chling loai va kich thwoce: )
) Hinh chéng vom i wu phan bé 4p Zécrflga.m vat tw chong neo va khoi lvgng thi
lwc dat da xung quanh; + NA’ hié B oy 4t t
ang cao hiéu qua va nang suét trong
Uu qua trinh chéng neo.
diém - Nho bién 16 phdng nén co thé I&p dat cac
thanh giang lién két trén cung tiét dién, ting
dd 6n dinh chéng neo.
-T&ng d6 6n dinh va hiéu qua kiém soat néc
Suy o] trong qua trinh S’CP dung; )
dung - De dang lién ket gitra vi chong 16 cho
; va vi tdng cwdng ngd ba LC, han ché kha
nang tut1o.
Khac | - Quen thudc voi tay nghé thi cong
tai Viét Nam.
- Tang tiét dién dao (khdi lwong khoan - nd
Dao |- C6 nguy co tut 16 tev I6p than néc | min); i i .
con lai. - Tiét dién can diéu chinh khi chiéu day va
goc via thay doi.
- Khé thi cong chinh xac goc khoan
16 neo, dé trwot 16 tai cac mat tiép
xuc yéu;
- Tang chiéu dai 16 néc dé neo vao
phan da vach ctng virng:
+ Gidm NSLD do chiéu sau 16 khoan | - Hinh dang chéng khong tdi wu, hinh thanh
tang; vung tap trung ap lwc tai goc 10;
Nhuoce + Tang vat tw chdng do chiéu dai | - Tang chiéu cao thi cong tai phia goéc
diem thanh neo tang; dudng 0.
+ Nhiéu loai VT hon (neo néc va
neo hong khac nhau).
- Phirc tap trong qua trinh thi cong,
gidm hiéu qua va nang suét trong
qué trinh chdng neo.
.| - C6 nguy co tut 1& phan than néc,
St C e a o R,
dac biét la tai tam giac than gitra 10
dung N .
cho va [0 doc via.
Khéc - Chwa phd bién va quen thudc véi can bo

CNV Viét Nam;
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T bang so sanh néu trén cho thay, tiét dién
hinh vom c6 mét sb wu diém nhw ho chiéu dao hau
nhuw khéng thay dbi trong qua trinh thi cong, i wu
phan b ap lwc d&t da xung quanh va quen thudc
vé&i tay nghé thi cong tai Viét Nam. Tuy nhién, trong
chéng 16 bang vi neo, tiét dién hinh thang véi néc
|6 bang phang tring vé&i mét phang phan I6p dat
da dwoc wu tién st dung, diéu nay da dwoc quy
dinh ré trong cac hwéng dan — quy pham chéng
neo clia cac nudc phat trién:

- Tai diéu 8 “Hwé'ng dan tinh toan va ap dung vi
neo chdng 16 & cac mé than”, LB Nga 2020 [3]: Khi
st dung vi neo, mét cat dworng 16 dwoc chap nhan
la hinh chi¥ nhat hodc hinh thang vé&i mat phang
ndc 16 trung véi méat phang phan I&p dat da (than),
trong mot sb trwo'ng hop dac biét 1a hinh vom.

- Tai diéu 4.2.6 “Quy pham coéng nghé chéng gitr
neo”, Trung Quédc nam 2023 [4]: Hinh dang va kich
thuwdce tiét dien duwong 16 can duwoc xac dinh theo
diéu kién dat da xung quanh, muc dich st dung cla
dwong 16.... Tiét dién 16 than thwong sé 13 hinh chi
nhat hoac hinh thang, trwdng hop dac biét cé thé st
dung hinh vdm hoac cac loai tiét dién khac.

(Rnl.ml + an.mz + -+ Rnn.mn).kp.kn

Rpv =

Theo kinh nghiém cla nwéc ngoai, cac tac gia
Iwa chon tiét dién hinh thang léch d6i v&ild DVVT
murc +10 10 cho 11l-6-1.

2.3. Tinh toan hé chiéu chéng 16 bang vi neo

2.3.1. Lwra chon chét dinh kétva c6tneo CDCT

Trén co s& két qua thi nghiém, kinh nghiém
thwe t& 4p dung cong nghé dao chdng 16 béng vi
neo tai mot s6 mé than hdm 16 ving Quang Ninh va
ddng bd thiét bi khoan neo, thiét ké chon thanh neo
lam bang thép thanh van nhém All ®20 mm, c6 ok
> 335 MPa, lyc bam dinh > 105 kN, ap dung cho
diéu kién 16 DVVT mirc +10 LC 1I-6-1B. Theo [2],
thanh neo c6 thé chiu tai 7 T, twong dwong 70 kN.

2.3.2. Tinh todn lwc khang nén cua da vach
trong néc va héng Io

Theo muc 5, phu luc N1 cla tai liéu [3], cwong
do khang nén clia da vach R.,, MPa duvoc xac
dinh bang gia tri binh quan gia quyén cia cwdng
dd khang nén cac |6p da vach tinh dén chiéu
cao bang chiéu réng dwdng 16 theo cdng thire
(1) va (2):

., MPa (1)

m1+m2+"'+ ml’l
(26,7.0,64 + 80,1.1,63 + 101,5.1,23 + 10.0,5 + 101,2.1,06).0,6.1

v = 064 +1.63+123+05+ 1.06
(Rnl.l’l’ll + an.mz + e + Rnn.mn).kp.kn

Rnh =

= 45,6 MPa

10.1,8).0,6.1
= ( ) =6 MPa (2)

h

1,8

Trong d6: Rn, - Cwdng dé khang nén cliia da noc 16, MPa;
Rnh - Cwong d6 khang nén ctia da héng 10, MPa;

Rn1 ) Rn2, reey
m1 ’ m2’ .

Rnn - Curdng d6 khang nén cla cac 16p da khac nhau & noc, hong 10, MPa;
, my - Chiéu day cla cac Io’p dakhac nhau & néc, hong 10, m;

kp-Hé so t|nh dén mirc d6 pha hay cla khbi da theo mat lién két yéu, chon k, = 0,6;
kn- Hé sb suy gidam cudng dd khang nén cla céc I&p da vach do anh hudng clia nuwéc.

Do dwdng 16 khdng bi ngap nwoc nén chonkp = 1;

h - Chiéu cao duong 16, m;
B - Chiéu réng duwdng 16, m.

Kha nang ap dung neo dé chéng 16 dwoc danh gia theo ty sb gifra do6 sau duworng 16 véi cudng
do khang nén binh quan gia quyén cuia khéi da theo céng thuc —

R— < 25 - Chéng neo mét mirc

cap).

Trong trwdng hop 16 DVVT me +10 LC 111-6-1B, —

l’lV

25 SR— < 30 - Chéng neo hai mirc (st dung neo

nv

=30-7 ,67 < 25, cho phép ap dung hinh

Rny 45,6

thire neo 1 mire. Tuy nhién, do da vach bi nit né manh va c6 1&p than trong vach & d6 sau 4,6-5,2
m. nén can thiét chong neo & hai mirc: da vach duoc gia cwong tao dam mang tai béng neo &
mirc mot, va toan bd ddm mang tai dwoc treo I&én I&p da vach bén virng ngoai vom can bang tw
nhién bang neo cap & muc hai.
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2.3.3. Xdc dinh céc théng s6 neo néc mirc 1
(neo CDCT)

a. Xac dinh tri sé djch chuyén dé véach

Déi v6i cac durong 16 doc via va sau dé phé sap
theo tién do khai théc, tri sé dich chuyén da vach
U, xac dinh bang céng thurc:

Uv=U+Ua.kr.kl.ks.kd, mm (3)

Trong dé: U, - tri s6 dich chuyén da vach trong
dwong 10 khi khéng chiu dnh hwéng clia ap lwc twa
16 chg, mm;

l!. ":' MM

100 ¢

= i

1 0]
200 350 100 600 00 oo fr

H.3. Tri s6 dich chuyén da véch khi chiéu rong dudng 16 B=5m
(tri sd tiéu chudn)

Ua - tri s6 dich chuyén da vach theo tinh toan
trong giai doan anh hwéng clia ap luc twa &
khoang cach 0,1.H tinh dén gwong 16, dwoc tinh
theo chiéu sau dwong 10 va cwong dé khang nén
Rn theo H.3, U, = 53,8 mm.

U=U,.k, .k.k. .k, mm (4)

Trong do: U, - tri sO dich chuyén tiéu chuan da
vach trong duwdng 10, phu thudc vao dd sdu dudng 10
va cud'ng do khang nén clia da vach theo tinh toan.
U, dwoc xac dinh theo Hinh H.3, U, =27,5 mm;

; 6 R=10MITe 20 30 40
U, MM O e

150

100

AN\
LN

50

00 350 <00 600 00 1000 Hom

H.4. Tri 6 dich chuyén da vach trong ving anh hudng
ctia ap luc tualo cho da khaithac (Ua

k - Hé sb tinh dén khac nhau ctia chiéu rong duong 16 véi chiéu rong tiéu chuan (B =5 m);

k=025.(B-1)=0,25.(3,5-1)=0,625;

k - Hé sb tinh dén sy anh hudng 1an nhau gitra cac dwdng 10 lién k&, chon k, = 1 khi khoang céach

giba cac duwong 16> 15 m;

k. - Hé sb tinh dén sy sap d6 clia da vach co ban, chon k_= 1 dbi véi vach loai | va loailll, chon k_ =

1,2 v&i vach loai Il;

k, - Hé s6 tinh dén loai duwdng 10, chon k= 1 ddi voi 16 doc via, 16 ngém, 16 thwong va ngé 3, chon k,

=0,7 v&i lo xuyén via;

k, - Hé sb tinh dén mirc d6 gia cwong da vach phu thude vao chiéu rong phan khoa neo bang chét
déo trong 16 khoan, chon k, = 1 khi khoa neo co chiéu rong 0,5 m. Trwdng ho'p chiéu réng khda neo 1 m,

thi k, = 0,85.
Thay sb:

b. Xac dinh chiéu dai thanh neo va lwc chiu tai

U=U, .k, .k.k.k =285.085 1.0.625.1
U,=U-+U, .k.k.k.k,=151+586.0625.1.1.0,85

=15,1 mm
=46,2 mm

Theo muc 15 phu luc N1 [3] trong diéu kién ap lwc mo khéng I&n khi dich chuyén da vach theo tinh
toan dwdi 50 mm, dudng 16 ¢ thé chéng vi neo & mot mire; dbi véi da vach loai | theo tinh chét sap db
cac thdng sé neo noc can lya chon it nhét la: P, = 40 kN/m?val =1,7 m.

Trong truwéng hop chiéu rong 16 = 3,5 m can chdng khéng it hon 4 thanh neo trong mét hang theo tiét
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dién 16. Bbi v&i 16 DVVT mirc +10 LC 111-6-1B chon 5 thanh neo trong 1 hang neo; chiéu dai neo chon
1=2,1 m.

Theo muc 4 Phu luc 4 [3] ap lwc da vach tac ddng Ién vi neo mirc mét dwge hinh thanh tir trong lvgng
khéi da vach tryc tiép tinh toan theo cong thire:

Pat =l X kye Xy =2 % 1,2% 26,3 = 63,1,kN/m? (5)
Trong do:
i, — chiéu dai lam viéc cta thanh neo (khéng tinh dén phan dudi neo nhé vao 10), m;
v =lh=1len=2,1-0,1=2,0 m;
lan — chiéu dai dudi thanh neo nhd vao 19, khéng vuwot qua 0,15 m;
kvt — hé s6 vuot tai, ke =1,2 ~ 1,5; chon kv =1,2;
v — Trong lwong thé tich ctia da vach, kN/m3, y = 2,68 g/cm?3 = 26,3 kN/m?3.
¢. Xéc dinh khoang céach giira cac hang neo néc
Khodang cach gilra hang neo néc theo coéng thirc:
Nhn- Nintn 5%70
Chnn = P, B = 631%35 =1,6m (6)

Trong do:
Nm - SO thanh neo trong mét hang, nn, =5 thanh;
Nmtn - Kha nang mang tai ctia thanh neo néc, Nmin =70 kN;
Pt - Ap lwc da vach tac dong I1&n vi neo, kN/m2. P = 63,1 kN/m2.
Khodéng céach gilra cac hang neo néc Chnn SO sanh véi khodng cach cho phép theo diéu
kién d6 bén virng clia d4 vach thi khoang cach téi thidu gitra cac hang neo dbi véi da vach loai ll
(@6 bén virng trung binh) khi nmin = 0,7 thanh neo/ m2.
Trén co s& so sanh theo yéu tb &p lwc mé va do6 6n dinh clia da vach , chon khodng cach
gitra cac hang neo Cpon = 0,8 m.
Can c&» muc 10 Phu luc 4 [3], cwdng d6 khang tai cla vi neo xac dinh theo cong thirc:
Npp- thn 5% 70 2
P, = = =125 kN/m
Chnn-B~ 0,8%3,5

Nhw vay, hong 16 dwoc chéng bang neo cé chiéu dai 2,0 m. Theo chiéu ding héng 10, chéng 2 thanh
neo cho héng trai cao 1,8 m, va 3 thanh neo cho héng phai cao 3,3 m. Khoang cach gitra cac thanh neo
trong hang la 1,0 m. Khoang cach gilra cac hang neola 1,0 m.

Dé tang cuong lién két gitba cac thanh neo & hong 10, thiét k& dé xuét s& dung thanh giang (kich
thwéc 1400x250x2 mm). Hong trai [0 st dung 01 thanh gidng, hong 16 phai st dung 02 thanh giang két
hop tAm dém kich thwéc 100x 100x5 mm va lwdi thép tAm kich thwdc 1100 x 1200mm, dién tich mat lwdi
100x100x®6 mm (hdng trai dung 02 tAm lwéi thép, hong phai dung 03 tAm lwdi thép).

i

/!
B

.
(-]

d. Xac dinh chiéu dai khéa neo

Theo muc 2 Phu luc N15 Hinh H.5[3] chiéu dai
khéa neo trong 16 khoan phu thuéc duwong kinh
thanh neo diwn, duwdng kinh thdi chat déo deq, dwérng
kinh 16 khoan di va tdng chiéu dai cac théi chat déo
trong 16 khoan .

Dbi v&i thanh neo loai All ®20mm, di = 20 mm;
ded =23 mm; dik =30 mm, sb lwong thdi chat déo
CK-2335 la 03 théi, H= 1050 mm.

dwm 20

i

8

7
Z//

=

Chiéu dai thdt chiit thanh neo trong 18 khoan, m
5
£
N

= = 2,86
dx— dgq 30-23 ®) b 06 097105 12 18 18
Chigu dai téng Gng neo, m
Theo Hinh H.4 chiéu dai khéa neola 1,41 m H.5. Biéu dd xac dinh chiéu dai khéa neo

trong 16 khoan
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2.3.4. Xdc dinh céc théng sé6 neo héng 16 (neo CDCT)

Tiéu chuén cwong d6 ap lwc mé dé xac dinh sy can thiét phai chéng gitr hong 10 1a cwong do
(rng suat twong doi cla via than, dwoc xac dinh theo céng thirc:
Ky Ky Koy H | 1,5%11#0,0263+350
- Rnh - 6

o =23 MPa ©)

Trong do:

y - Trong lvong thé tich cia da vach, y = 26,3 kN/m? = 0,0263 MN/m?3;

H - D6 sau dudng 16, H = 350 m;

Ki- hé sb tap trung (ng suét & hong 16, chon Kq=1,5;

Ko — hé sb gia tdng trng suat & hong 16 ndm trong ving anh hwdng cla ap lwc twa, chon Ko =
1

Kz — hé sb gia tdng rng suét & hdng 16 do &anh hwéng clia cac dweng |6 khac, K2 =1 khi khoang

cach dén dudng 16 khac =15 m.

Nhw vay, (rng suét & hong 16 1&n hon 2 , _ Pas kA
lAn cwdng dd khang nén theo tinh toan ;
clia cac lép than, da kep & hong 10; trong
trwdng hop nay cuwdng do khang tai clia
neo héng 16 (Pn) va chiéu dai thanh neo
hong (ln) dwoc xac dinh theo biéu dd
nhw Hinh H.6 trong Phu luc 2 [3].

Theo biéu d6 Hinh 5 chiéu dai neo t6i by ——
thiéu 1,68 m va cuwdng d6 khang tai cha vi
neo hong la 24,6 kN/m?2.

Khoang cach gitra cac hang neo trong hong 10 Cr xac dinh theo cdng thirc

" "H.6. Bi&u o tinh toan thongsd neo hong 1o

Npnh - Nkth
Ch = “hpy m (10)

Trong d6:

Ninh - S thanh neo & hang thang ding. Khi chidu cao hong 16 dwdi 2m, chon n = 2 thanh, khi
chiéu cao héng 10 tr 2 + 4 m, chon n = 3 thanh;

Nk - Kha nang mang tai ctia thanh neo héng, N, =70 kN;

h - Chiéu cao duéng 16, m

Pn - cwwdng dd khang tai cia neo hdng 10, KN/m>.

Déi v&i hdng 16 bén trai, co chiéu cao 1,8m: Chi—trai = —2— =316 m

1,8%24,6
Déi v&i hdng 16 bén phai, cé chiéu cao 3,3m: Chl-phai = =2,59m

3%70
z R 3,3%24,6 .
Kiém tra ’khoéng cach gilra cac hang neo theo diéu kién mat dé toi thieéu phu thuéc vao dd bén
virng cua dat da theo cong thirc:
Nhnn

Chi =7—+ (11)
min-
Trong do:
Nmh - SO thanh neo trong hang neo hong;
Nmin - Mat d6 neo hdng 10, Nmin = 0,4 thanh neo / m?. Mat d neo & héng 16 dwoc xac dinh theo
Muc 2, Phu luc 16 [3];

h - chiéu cao thanh 16, m.

Déi v&i hdng 10 trai, cd chiéu cao 1,8 m: Cp = nnh_“hh = 04218 =2,78m
Dbi v&i hong 16 phai, co chiéu cao 3,3 m: Cp=—mh =3 _—227m

) Npinh 0433
Chon buwéc chong gilra cac hang neo cta neo hdng 16 bang buwéc chong cla neo néc, Cy =
Chnn = 1 ,0 m.
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2.3.5. Xéc dinh cdc théng s6 neo né¢c mirc 2 (neo cép)

a. Xac dinh chiéu cao vom céan bang tw nhién
h,=k¥By m (12)
k,— hé sé vom can bang, xac dinh theo Bang N1 Phu luc 4 [3] (Bang 2).

Bang 2. Gia tri hé sd ctia vom can bang tu nhién

D0 bén nén mot truc clia daR, MPa 10 20 30 40 5 60 70 100 150 200

Trong dudng Io dao
trong khdi nguyén

068 | 064 | 06 |056| 052 |0,48 |044|040]0,36|032| 0,28 | 0,24

Trong viing al‘uha“”""g e | o5 | 08 | 075 07| 065 06 055|050 045|040 | 035|030

V6i cwong do khang nén cta néc 1o R, =45,6 MPa, chonk =0,678

B, - chiéu rong tinh toan ctia dwdng 16 c6 tinh dén sw pha hdy cta than & hai bén héng 10, xac dinh
theo cong thwc:

B,=B+2xb,m (13)

Trong do:

B — chiéu rong dwong 1o, B=3,5m;

b, — Tri s6 kha n&ng pha hay ctia hong 1o:

+b =0khiR <k.y.H MPa;

+b =06 ~0,8khikhiR 2k.y.H, MPa.

R, - Cuwong do khang nén cia héng 10, R =6 MPa;

k - hé sb tap trung ap lwc & dwong 16, trong ving anh hwéng cta ap lwc, k =2,0 ~ 2,5, chon k = 2,0;

y - trong lwong thé tich khdi da vach tinh dén mét dia hinh, y = 26,3 kN/m? = 0,0263 MN/m?;

H - d6 sau dworng 16, H= 350 m.

Thay sb: k. Y. H =2,0x0,0263x 350=184 >’Rnh'= 6, twong trng bp =0

Tuy nhif“an, xét dén mirc d6 an toan clia hong 10, thiét ké chon bp =0,8m.

Thayso: B, =35+2x08=51m

h,=0678x51=35m

b. Tinh ap luc Ién neo cap

Ap luc dat da trong vom can bang tac dong 1én 1 mét dwdng 16 tir phia néc 16 dwoc chéng bang
vi neo, xac dinh theo cong thirc:

2 2
Pay =3 Bu X hyop Xy =3%51x3,5x26,3 =313, kN/m (14)

Trong dé:
y - binh quan gia quyén cla trong lwong thé tich cac I&p d4 vach trong vom tw nhién, theo két
qua nghién clru da vach v6, y =26,3 kN/m3;
Ap luc riéng clia d4t da vom can bang tinh theo céng thirc:
P, = Pa_v = g = 61,4 kN /m? 15
wr =p-=51 = 6L /m (15)
Ap luc riéng clia dat da vom can bang I&én neo cap:
Pavr—cip = Pavr —kat X Paee =61,4- 2/35x63,1 = 19,3 kN/m? (16)
Poatt - Ap Iwc da vach tac dong 1én vi neo CDCT, Pat = 63,1 kKN/m?;
kat — Hé s6 d& tai clia neo cap bdineo cip 1 (neo CDCT)
. kdt = llv/hvcb (17)
Iy — Chiéu dai lam viéc cua thanh neo, Iy =2 m;
hveb - Chiéu cao vom can bang tw nhién, hye = 3,5 m;
c. Xéc dinh chiéu dai neo cép
Chiéu dai neo cap dugc xac dinh theo cbng thirc:
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Luc = hyep + lan+ lin =35 + 03 + 1,0 = 48m (18)
lan - chiéu dai dudn neo cép phan nhé vao dwéng 16, chon e, =0,3 m;
lkn - chiéu dai khéa neo cap, lkn =0,8-1,0 m;
hveb - Chiéu cao vom can bang tw nhién, m;
d. Mat dé neo cap
Mat dé neo cap dworc tinh theo cong thirc:
Paw_cép 19,3
’ Scap = No—cip T = 0,076 neo/m?* (19)
Pavr-cap - Ap lwc riéng clia dat da vom can bang 1én neo ¢ap, Pavr-ozp = 19,3 kKN/m?;
Nmt-cap — Kha ndng mang tai ctia cap neo, theo [1], neo cép co thé chiu tai 26T, twong duong
254 kN.
Trong trwdng hop an toan hon, tinh toan bé ap luc riéng ctia dat da vom can bang Payr (khéng
xét dén ap lyc da vach tac dong |én vi neo CDCT Pay):
Seap = Pop _ 614 _ 0,24 neo/m? (20)
P Npgcsp 254
¢. Xac dinh so lwwong neo cap trong mot hang neo
Sé lwong neo cap duoc |4y phu thudc vao chiéu rong cla duwong 16, khéng nhd hon:
B<55m - 2 neo cap; 55<B<7m -3 neo cap;

7<B<9m -4neocap; 9<B<=12m -tCPSdén6neocép;
V&i B =35m, Bt =5,1m, chon nc =2 neo.
d. Khoang céach cac neo cép trong mét hang

_B—-20 35-20 01
Chnc_nc_l— 21 =15m ( )

Chon Cpnc =2,0m
e. Khoang cach giira cac hang neo cap

Dpne = Cime 2 _238m (22)
ne B XSz 3,5 X 0,24 ’

cap

Can ct theo cac sb liéu da tinh toan va diéu kién thuc té khu viee da khao sat, chon neo cap c6 chiéu
dai 6,3 m, tiét dién ®22 mm. Chéng 02 neo cap mét hang theo tiét dién 16, khodng céach gitra cac hang la
2,0m. Chon loai chat déo CK-2335 (hoac twong dwong), mbi 16 5 thdi chat déo. Thiét ké dé xuét st dung
tAm &p loai ban cau kich thuwéc 300x300%x8 mm.

Viéc |ap dat cac neo cap khi vach truc tiép c6 dd 6n dinh trung binh duoc thwc hién & khodng cach
khéng qua 20 m tinh t&» gwong duwong 16 ddo. Khi chiéu day clia vach trwe tiép vwot quéa chiéu dai hoat
doéng cla cac neo clia mirc dau tién, cac neo cap dwoc |ap dat & khoang cach tir gwong 10 khéng qua
10 m.

Trén co s& cac thong sb da tinh toan, ho chiéu chéng 16 dwoc xay dwng nhw Hinh H.7.

Bang 3. Thong s khoan - né min

Cac chi tiéu DPon vi Gia tri
1 Dién tich tiét dién dao m? 8,9
2 | Hé sb kién cb trung binh clia dat d4, than gwong dwong 16 - 2
3 | Chitiéu thudc nd don vi kg/m? 0,54
4 | Chiéu sau 16 min m 1,1
5 | Hé sb str dung 16 min - 0,9
6 | Tién do dao 16 pha gwong mét 1an nd min m 1
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7 | S6 lwong 16 khoan nap thudc cho mét 1an nd min 15 19
S6 mét khoan 16 min cho mot 1an nd min m 21,3
Khéi lwgng thudc nd cho mét 1an nd min kg 5,0
10 | Sé kip nd cho mét 1an nd min cai 19
11 | Khéi lwgng than nd ra cho mét 14n nb (né roi) m? 12,5
MAT BANG THI CONG
13 5
I.—.ZDRU—._| HL | ! Zﬂﬂﬂ—.l
LD a [ [ B 4 j—
[@] teoocTZim @) =

— L] = = =

(= |
k=
2000  § 800 800, 800, 800, 200
n—|——= 2 o = -3 —F_A.
[©] wowpam 9] g
2000 . | zoon
L--------!:E o (3 [ ] !
g Fﬂrmgi&vsnm.nm/
—_ ooo0 §
I—L‘i T -3 ] - - ki
. Nea CDCT Z1m
(—2000 ]
—_— % ) ] Wi K |
% Ludithep 6, 5] 1
5000 a0 e 2000
‘—;_- o 3 qla s -—I
S uis
2000 [?—l 2000 | 2000 |
1 k] [ 3 [ ] [0 o —
| P
3500
ke =l
MAT CAT B-B

Lo thép 45, a=1 0! ()

Mea COCT 2 im

1t

MAT CAT C-C

Lirif

&1 00100

2000

2000
2000

|

lel‘

\\prewrgibngtngphi g4 |-—000_| 1000 | _oon | [—1000 000 | 000 |

H.7. Hé chiéu chdng 1o bang vi neo

Tianh gisng héng frél l.anf/

2.4. Ho chiéu khoan - n6é min, t6 chirc san xuét, thiét bi-vat tw va cac chi tiéu kinh té ky thuat
chéng 16 bang vi neo

2.4.1. H6 chiéu khoan - né min
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H.8. Ho chiéu khoan 16 min (TDHT)
2.4.2. Té chirc san xuét
Cong tac td chire thi cong 16 doc via mirc 16 DVVT mrc +10 LC 111-6-1B chéng gilr béng vi neo nhw
sau: mot ngay lam viéc 3 ca, 02 ca hoan thanh mét chu ky dao chong 16
Bang 4. Biéu d0 td chiic va b tri nhan luc dao chdng 16 cho mét chu ky
| g - [ oo | BO | AN | g | Al )
”_ DECONG VEC _”".:m_ oo | gt "7 [ 8 [0 W N |2 |D]w|Bs|w|ule]nw|n][n]lz
1 | G bbb mb | - 1 -1 8 . T | | |
2 | Darnah i o rw f U Lwal ¢ $_| ] | |- = =1 I - - ]
3 | Wosbn rergge [ Jwe| e | ¢ | ) | M | [ 1 1 ] e | ] ]
& | Chy om nic v Nong & uong o Vg Mo it ol | L= | «8 N 1y 1 ] 1 | || - | 1 1
3 | Xicioe | phs Pon mye s o | 82 | 4 » L —_ 1 | _— e — !
L P tord chuw b, : & i 1
|| asmmnacmisanenone |4 [ %] 4 | B || - | | & bt | |
AT NP P N . | — ] I | — ]
8 | Rentononnw gy Tl @ s 1171 ! =1 1 =1
™ dord clyw ¥, 6 . '
bt I N N B O O O e o O O O B e o
13 | o & o swo g Lo 30 6 w2 190 | Pt | et |1 et | gt |1
" :u:‘::‘.;m&\.w.mwmqv 8 " @ o - | 1) i 1 1.
12 ':,:.f;x;‘"""h" o | e . .
13| T 090 et inoar, v st corg rghs 500 @@ | 8 » | | - | |-

28

CONG NGHIEP MO, SO 1 - 2024




NGHIEN CU'U VA TRAO POI XAY DUNG CONG TRINH NGAM VA MO ‘J%’

2..4.3. Thiét bi-vat tw va céc chi tiéu kinh té ky thuat

Thiét bi - vat tw chdng 16 bang vi neo s dung céc thiét bj vat tw c6 sén tai Céng ty than Vang Danh
ho&c phd bién tai cac mé than hdm 16 viing Quang Ninh

Bang 5. Téng hop thiét bi - vat tu chinh phucvu thi cdng khoan guong va khoan neo

$6 lwong Ghi

Cac théng sé - - .
Cin DP Téng chu

| | Thiét bi khoan 16 min gwong
1 | May khoan khi nén cam tay zQs-5525 | Bo | 01 | 100% | 02 |
Il | Thiét bi phuc vu thi céng neo CDCT va neo cap

Il.1 | Thiét bi phuc vu thi céng neo CDCT va neo cdp

May khoan va siét neo cap

1 | May khoan va siét neo CDCT (c&c 16 MQT-130 B6 | 01 | 100% | 02
noc)

May khoan va siét neo CDCT (céc |16

2 héng) MQTB-85/2.0 Bo | 01 | 100% | 02
3 May rut tdi neo CDCT LDZ-200 Bo | 01 | 100% | 02
May cang neo cap MQ22-300/63 Bo | 01 | 100% | 02
5 May cat cap GQ-390/60 Bo | 01 | 100% | 02
Il.2 | Vat tw phuc vu thi céng neo CDCT va neo cap
1 | Tuyp siét neo CDCT B19 |cai| 4 | 50% | 6 |

Bang 6. Tong hop vat tu chdng 01 mét 16 béng vineo

Quy cach S6 lwong

A Neo CDCT
1 Thanh neo, L=2,1 m Thép tron gan, Alld20 Thanh 10
2 Tam dém neo 100x100x5 Tam 10
3 Vong dém kim loai - Cai 10
4 Vong dém nhya - Cai 10
5 Dai 6¢ chiu lwc d&c biét M18 Cai 10
C Neo cap
6 Neo cap, L=6,3 m Cap F21,8 Thanh 1
7 Tém 6p hinh cau 300x300x8
8 Khda neo cap KM-22 Cai 1

Vat tw chung
9 Thai chat déo CK-2335 Thanh 35
10 Thanh gidng néc 2000%x250%2 mm Thanh 2
11 Thanh gidng héng 1400%250%2 mm Thanh 3
12 | oot tam 1100 x 1200 mm Tam 8
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Bang 7. Chi tiéu kinh té ky thuat dudng 16 chéng neo

Tén cac chi tiéu DPon vi Gia tri
1 | Dién tich tiét dién dao m? 8,9
, |He sb kién cb trung binh cia dét da, than trong guong 16 dao dé i 20
tinh toan ’

3 | Tién d& mot chu ky m 2,0
4 Khoang cach gitra cac vong neo CDCT m 1,0
5 | Khoang cach gilra cac vong neo cap m 2,0
6 | S neo CDCT trong mét vong cai 10
7 | S6 vong neo CDCT trong mot chu ky vong 2
8 | Chiéu dai thanh neo CDCT m 2,1
9 | Chiéu dai clia neo céap (Sau khi hoan thién) m 6,3
10 | S6 thanh neo CDCT trong mét chu ky cai 20
11 | Sé thanh neo cap trong mét chu ky cai 2
12 | S6 théi chat déo trong moét 16 neo CDCT thoi 3
13 | S6 thdi chat déo trong mot 16 neo cap thdi 5
14 | S théi chat déo trong mot chu ky thoi 70
15 | Nang suét lao déng cong nhan dao 1o m/céng 0,125
16 | Chi phi thuéc né nhii twong 16 than cho 1 mét 16 kg/m 48
17 | Chi phi kip né cho 1 mét 16 Kip/m 19,0
18 | Chi phi b neo CDCT cho 1 mét Io bo/m 10,0
19 | Chi phi b neo cap cho 1 mét 10 bo/m 1,0
20 | Chi phi théi chat déo cho 1 mét I thoi/m 35
21 | Chi phi thanh gidng néc thanh/m 2,0
22 | Chi phi thanh giang héng thanh/m 3,0
23 | Chi phi lwéi thép cho 1 mét 1o Tam/m 8,0
lll. KET LUAN

Dwatrén co s cac kétqua nghién ciru didukién  chiéu chéng gitr méi dua trén [3]. Phwong phap
dia co md da vach dang tin cay bang cac phwong  bao gdm nhidu céng thirc va hé sb thwc nghiém,
phap hién dai va tién tién, bai bao trinh bay thiét k&  cac théng sb lwa chon thuong dwoc thwc hién theo
chéng 16 bang vi neo mai tai 16 DVVT mirc +10 LC  vong lap “tinh toan -> Iwa chon -> tinh kiém tra lai”,
I1I-6-1B mé than Vang Danh - Vinacomin. Trong d6  diéu nay ddm bao dé chinh xac cla cac thdng sbé
tap trung gidi thiéu mot phuong phap tinh toan hd  xay dung. Trong qué trinh thiét ké ciing gdp phai

<l CONG NGHIEP MO, SO 1 - 2024



NGHIEN CU*U VA TRAO BOI

XAY DUNG CONG TRINH NGAM VA MO ‘é\ .

mot s6 khoé khan nhw céac tiéu chuén vat tw chéng
neo clia LB Nga [3] khéng hoan toan twong déng
v&i cac vat tw dang st dung tai cac mé than ham [o
viing Quang Ninh. Ho chiéu chéng gitr béng vi neo
tai 16 DVVT m&c +10 LC 1ll-6-1B mé than Vang
Danh van dwoc nhém tac gia xay dwng s dung
céc thiét bj - vat tw ¢ sdn va phd bién tai cac mé

TAI LIEU THAM KHAO

than ham 16 vang Quang Ninh, tuy nhién mét sé
chiing loai vat tw cé thé thay ddi hoac cai tién dé
nang cao hiéu qua chdng gitr. Phuong phap thiét
ké cung c&p cho cac kj s’ mé thém mot cong cu
mai ¢o gia tri khoa hoc thwe tién cao trong viéc
thiét ké va nang cao hiéu qua thi cong dwong 16
béng vi neo O

1. Phiing Manh Dac va nnk (2023), Nghién ctru diéu kién dia co md da vach phuc vu chdng neo tai
16 doc via van tai m&c +10 16 che CllI-6 -1B mé than Vang Danh, Tap chi Céng nghiép md sé 4-2023.

2. Tap doan Cong nghiép Than - Khoang san Viét Nam (2018), Hwéng dan chéng 16 s& dung neo dinh
két, phdi hop bé tdng phun hodc lwdi thép & cac md than hdm 16” TKV.

3. VIHCTpyKuMsa Mo pacyeTy U NPUMMEHEHUI0 aHKEPHOM Kpenu Ha yronbHbiX waxrtax Poccun (2020),
(Hwéng dan tinh toan va ap dung vi neo chéng 16 & cac mé than, LB Nga nam 2020).

4. GB/T 35056-2018 i $##TZIF I ARHMSE (Quy pham cdng nghé chéng gitr neo md than GB/T

35056-2018).

RESEARCH ON DESIGN OF ANCHOR SUPPORT PATTERN AT +10M LEVEL ROADWAY
OF CIlI-6-1B STOPE OF VANG DANH COAL MINE

Pham Khanh Minh, Luu Quang Duong
VIMA- Mining Advanced Tec hnology Support Center

Zakharov V. A, Aushev E. V.

Russian Institute of Design of Mining Enterprises - Scientific Research Center “RANK” Ltd. Co.

ABSTRACT

Based on the results of research on geomechanical conditions of roof rock mass at level +10 roadway

of stope Ill-6-1B Vang Danh Coal Company - Vinacomin, the authors proposed to choose an trapezoidal
cross-section and to design mine tunnel supports with anchors at two levels (reinforced steel-core
plastic anchors combined with plastic anchor) according to [3]. The method is a new tool to help mining
engineers refer to, compare or use in the design supporting mine tunnel with anchors, thereby improving
the effectiveness of anchoring support in underground coal mines.

Keywords: anchor, design, methods, new tools.

Ngay nhan bai: 08/11/2023;
Ngay gri phan bién: 10/11/2023,;
Ngay nhan phan bién: 25/12/2023,;
Ngay chap nhan dang:  28/12/2023.

Trach nhiém phap ly ctia cac tac gia bai bao: Céac tac gid hoan toan chiju trach nhiém vé céc sé liéu,
néi dung céng bé trong bai béo theo Luét Béo chi Viét Nam.
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