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PHUONG PHAP 15.&9 DINH
cAc THONG SO KY THUAT CHU YEU CUA ONG GIg

DANG PHUONG THAO - Trirong Pai hoc M6-ja chiy
PHUNG QUOC HUY - Trung tam An toan Mo (’MSA‘I)
NGUYEN VAN THANH - Céng ty C6 phan Than Hj Liy

nganh khai thac than nuéc ta, cac thlet bi
théng gid cuc bd & moé da thay 60| theo
huéng dam bao an toan va dap g yéu cau thong
gio thuc t& khi dao duong 10, dédc biét cac duong 16
chiéu dai I6n. Cac loai 6ng gi6 dd duoc san xuéat
trong nuéc va chat luong kha cao. Tuy nhién,
trong th|et ké théng gid, céc théng sé khi dong hoc
cua ong gio van tham khao tir tai liéu chuyén
nganh clia nuéc ngoai. Trong nuéc chua cé cong
trinh nghién curu vé éng gid dang st dung & cac
md than vung Quang Ninh. Do vay, két qu'n tinh
toan théng gio khong dat do tin cay cao va can phai
diéu chinh theo sé liéu khao sat trong qua trinh thi
cong duong 10.
Trong céc thong sé clia 6ng gid, sirc can va do

‘E rong khoang hai chyc nam phat trién cla

Email: dangvuphuongthao@gmail.com

rd gié dong vai trd quyét dinh dén hiéu qua thOn
gi6 khi dao duong [o. Bai bao dat muc dlch t6i w
hoa chiéu dai thong gio va du ong kinh ong gio tren
co' sO' xac dinh cac thiing s6 khi doéng hoc cla ong
gi6 dang san xuat ¢ trong nuoc.

1. Pac diém thiét bi phuc vu théng gio khi thi
céng duwreng 1o & cac mo than viing Quéng Ninp

1.1. Hién trang théng ¢!6 khi dao dwong 16 ¢
cdc m6 ham 1o virng Quéng Ninh

Khi dao duong 10, cac mé than h&m 16 ving
Quang Ninh §&u str dung éng gio mém va quat gio
cuc bd véi cac chiing loai khac nhau. Kich thudc
tiét dién cac duong Io da va dang dao hién tai
thong thuwong khodng 10+15 m? va tbi da dén
30+32 m?.

Béng 1. MGt s6 thong sé chur yéu vé thiét bi théng gi6 cuc bd & cac mé than vang Quang Ninh

[N ] Caéc théng s6 MaoKhé[Ha Lam[Duong Huy Méng Duong] Vang Danh| KheCha
1 [S6 guong 16 dao 25 22 27 20 75 24
2 |Tong s6 mét 16 dao trong nam: 19790 | 11270 | 20550 16700 39090 10110

[Téng sé mét 8ng gié (m) 13625 | 12500 | 14080 9830 26710 10350
DPang st dung (m) 12400 | 11400 | 12670 8180 24400 9300

g Du phong (m) 1225 | 1100 1410 1650 2310 1050
S6 luong % dw phdng (~9,9%)|(~9,6%)| (~11%) (~20%) (~9,5%) | (~10%
Sé luong quat cyuc bé:

4 [Tong sb 218 80 69 70 249 58
St dung 86 55 32 53 118 24
Tong cong suat cac quat str dung, kW | 2008,5 | 2530 1238.5 1149,7 2296 1390

[ Céng suét trung binh kW/quat | 234 46 8,7 21,7 19,5 23,6

Ghi chu: O thoi diém khéo sét tai cac cong ty s6 luong mét éng gié dung phuc vu théng gio cho cac
guong 16 dao luén nhé hon quy téng luong éng gio (sé con lai ~10 %, Méng Duong 20 % - lugng 6ng gid

dw phong).

Tuy nhién, chiéu dai dwéng 16 tang dan qua cac
giai doan m¢ rong dién khai thac mo Mé than Khe
Cham 3 d4 tién hanh dao cip giéng nghiéng voi
chiéu dai trén 1600 m. & Cong ty than Mao Khé da

EH cons NGHIEP MO0. S 5 - 2019

dao dwong 16 xuyén via voi chidu dai xap xi 1 km.
Ty 1& mét 16 can dao tinh cho 1000T than khai thac
cling téing dan. Vi du, tr mere 11+12 m 18n t6i mic
17+18 m nhw & cac Céng ty than Mao Khé, Hon Gal
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40 biét, ¢6 khi [én t&i %0+25 m nhu &
1010 * Khau (Cong ty than Hon Gai), khu mg
[m 0% cong ty than Usng BO)...
Dénq\fuang cac quat gié cuc bo & cac cong ty
50| ’ o lén 10 hang tra_m phleg. Ca(‘: quat cuc
pan 1 dé thong gio khi dao cac d’qong 16 mo
550 ong subl Knd c2o. Cling V01 vigo tang
o ™ 3n dao cla cac duong 10, s luong dng
ibu 4@ ng dé thong gid khi thi cong duong 16 &
&t ghin mét (Bang 1) [4]. Do vay, viec
n 4uong éng gid va quat hop ly s& néng cao
con aY va giam dién nang trong thdng gid khi dao
;n«éuql{?ng 5. Gan day, do yéu cau thuc té, cac mé
800 cac quat gio 2 cap voi cong suét dong co
s d”?gdép ung yéu cau thong gi6 khi dao duong
0 fj_eé nang cao muc do an toan trén & mé co
) vdalévd cong ty Ha Lam chd yéu st dung cac
E:;z'cép voi cong suét trung binh clia déng co
aoidekwiquat. .
1.2. Dac diem cdc loai ong gi6 str dung & cdc
no than vang Quang Ninh .
Trén thuc té, &' cac mo khi dao cac dudng 16 &
o than viing QEéng Ninh d'é'u‘ép d‘l%ng kphu'ong
onap thong gio day ket hop voi ong gi6 mem. Ong
go mém duoc dugc che tao t vai trang cao su.
Khi thong gi6 boi quat cong suat nhd, thuong st
dung loai bng gio trang cao su mot méat. Boi voi cac
quat gié cong suét lon, str dung 6ng gi6 hai lop va
ring cao su hai mét. Trong nhirng nam gan day, &
cécmd hau hét sir dung céc doan bng gi6 c6 chidu
¢ 20 m. Mot s6 doan éng ché tao riéng cé chidu
¢ 10 m va 5 m s dung khi ndi dai tuyén duong
Gng & gan guong 16 thi cong.
Hién tai, con str dung rét it 6ng gio dwong kinh
dwdi 500 mm. Cac mé chli yéu trang bj 6ng gio
dvong kinh 600800 mm. Khi st dung quat cong
stél cao dé thong gi6 dao dwdng 16 tidt dign kha
tn, céc mo 6 xu huéing st dung éng gio dwong
tinh Ion 4& giam stic can cling nhu o gio trén toan
Wen éng gi6. &' mo than Ha Lam khi dao cac
Gubng 16 XV-300 hai dwong xe, 10 van chuyén
mﬁ"”l()fay -300+-260 va dwong 16 théng gio murc -
mm-‘2'1.0 da sty dung ong gié dwdng kinh téi 1000
71/2"0' quat 2' cap FBDN:6,3/2><30 va FBDN-
:2x45 (tuong ting cong suét 60 KW va 90 KW).
ving 3. 0ieU kién dao duong 16 & cac mo ham 1o
79 Quang Ninh, thuong éng gio mém sir dung tle
e dé‘:]”? (trong dieu kien duong 1o am uot) va co
™ gy nam khi dao 16 trong dAt da kho. 0O cac
bng gie, cé”t%‘gah‘do am cac duong o thép hon va
Py CROR Ao DL, K
b, caq Cén-c Va0 y&u cau thong gio khi dao duong
futng kingﬁy than ham 16 trang bj cac éng gi6 vi
hac nhau. ' Cong ty than Ha Lam st

o sU >
§.c hang N

B oo |

dung cac loaj bng gi6 voi duong kinh tir 500 dgen

1000 mm (Bang 2)[1].

BéAng 2. Céc loai éng 9i6 str dung & Cong ty than

Ha Lam

0| Loai éng gio | D DG, ™, | L,
2] w 50| 101 | 8oo | 20 |
5 w 800 | 177 | 2000 | 20
6 ZS';’:J;? % 1000 216 | 2000 | 20

y nyi cha: DG - Bon gia, ngan VNB/m; TM - Téng
S0 mét hién c6, m; L - Chiéu dai doan éng, m.

2. Xac dinh si¥c can cua 6ng gi6 siv dung &
cac mé than ham 16

2.1. Tén that nang lwong khi khéng khi chuyén
dich trong dwong 6ng thong gié
Khéng khi chuyén dich trong duong dén dwong
6ng theo ché do chay réi. O ché do chuyén dich
réi, nang lwong ludng gié tdn that d& khic phuc do
nhét khong khi do cac dao dng réi va do ma sat
v6i thanh Gng gié cho nén mirc d6 tdn that nang
lwgng nay cao hon nhidu so véi chuyén dich theo
ché do tAng. Tdn that ap suét do strc can ma sat
trong éng dan gi6 hinh tron dwoc xac dinh theo
biéu thirc [8):
L
AP=H (A.D.Pv

- Lov ™)
) [32,25.a.D.p.v j
Trong do: AP - Tdn thét ap suét (ha ap H) do ma
sat trén doan 6ng dan gi6 chidu dai L, mmH;0; 7 -
Hé sb strc can ma sat khong thi nguyén cta dng
gi6; L - Chiéu dai doan c‘mglgié, m; D - Budng k‘inh
trong cta bng gi6, m; P,V - Ap suat ddng trong czng
gi6, mmH,0; a - Hé s strc can ma sat clia ong
gi6, kG.s¥m* p - Mat @0 khong khi, kg/m® v - Téc
36 gio trung binh & mat cat 6ng dan gio, n}/s.’ §
Gitra ton thét ap suét (ha ap) va hé s6 stc can
ma sat ciia 6ng gio ton tai méi quan hé sau [7]:

R h e I

Trong d6: a - Hé s6 sirc can ma sét, kG.s2m*; Py
va P, - Cac ap suét tai hai diém 1va 2.

RAt tiéc ring, hién nay chua thé xac dinh biéu

CONG NGHIEP M. S0 5 - zum
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thitc tinh todn he sb « cia ong gio. He s6 ndy % o

duwoc xac dinh bang thwe nghiém. i,
2.2. Co'sé xdc dinh strc can cua 6ng gio
Xut phat tir mi phy thudc gia tén thét ap sudt
VGi luru Iuong gio: H=AP=R Q’=R (v.S)’, strc cén cua 2

tuyén bng gié duroc xac dinh theo biéu thirc [3): e
R=(0.7854.H (3) /U \3
1

VZ.DZ g

Trong d6: H - Ha 4p trén tuyén duong ong chiéu b1 6b i 3
dai L, mmH,0; R - Strc can ng gi6, ku; v - Toc d0 H.1. Bo gia lrl‘.ha ap tai mat cét trong
gi6 trung binh tai tiét dién ong gi6, m/s; D - Buong 1-Hadpké;2-Ong Pito; 3. Ong dﬂv
kinh 6ng g|6' m. Cag

Tir tri s6 sirc can clia duong 6ng thong gid, st
€an riéng va hé sb sirc can ma sat clia 6ng gié xac
dinh theo cac cong thirc:

R=(RIL) va a=(o.3a1.ﬂ;2L], )

Vo

2.2.1. Phuong phap xéc dinh tbe do trong 6ng gio

Téc d6 gio tai mat cat éng gio duoc tinh gian
tiép thong qua tri sb ap suat dong do bang ha ap ké
két hop véi éng Pitd (hinh H.1).

Téc d9 gi6 dugr tinh theo cong thire:

v={2h (5)
I

=

Mg

P Al

il

e

s 4.4

H.2. Vi trf cac diém do ha &p trong mat o4

Trong3 Go: y - Trong lwong riéng clia khong khi, 2.2.2. Cac phuong phap do ha 4p

kG/m™; g - Gia téc trong truong, g=9,81 m/s% o -  dién dng gio

Mat d6 khéng khi, kg/m”. D6 chénh ap (ha ap) giwa hai
Tc 66 gi6 trung binh xac dinh bang cach do téc  ddng éng thong gié dwge thure hi

@6 tai cac diém do dac tnn it bj phet

(hinh H.2) va lay gia trj tru cac két qua
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| 41 qué 00 dac VA tinh toan sifc can M
,"ga.K - Lan do 1 2 3 4 5 [Stcean 73
: y [ 747 75T S Gndng o)
trhdodec] Q.m's | 735 | 745 745 742 | 743 3
d P dau, Pa | 785,00 784,00 781,00 780,00 | 777 00 -
P sau. Pa | 558,00 | 569,00 553.00 | 564.a0 555,00 ;
R, kp  [0,42243 0,39023 0,41379 0,39214 0,40207 Rix=0,4041
r, ku/m {0,02816 0,02602 0,02759 0,02610[0 02680 r=0 '269
o, kG.s"/m"]0,00034] 0,0031 0.00033[ 0,0003 [0.00032 4=0,00030
o Yok . >
( qo 9 50 sanh Strc can &ng gi6 st dung 4. Xac dinh méi quan hé giira hé s6 ro i
Dé"f;;gs: nsén cong nghiép mo, térong Bén? ;1‘ V&i cac théng sé cua éng gi6 ? o i
i 0T ¢ can clia mot s cong trin i6 cu i i
im : mvzi &Ué Aol N n e AR hiéﬂéq :g ::lbé gié cua duong éng thong gié dank gia
9496 vt iéu moi sén xust ta nuoc ta cs
\ ng

kna nhd s0 voi céc loai éng gi6 trude day

ﬂccén 56 [3

* a5 nuoc [3].

’"g:: 4.Gié tri h s6 strc can cia mét s6 cong
sahnghién ciu

™18 5o St Tac gia, Nuéc st
?] ;:,é zit{/fn‘ nam cdng bb dung
Tm Telyakovsky va Lién X6
0b0045+ Komarov, 1969 va CHLB
6|00048 Burtrakov va Ushakov|Nga
7] 000030 |Le Roux, 1979 Nam Phj
3] 0,00037- |Hartman va My
0,00046 | Mutmanski, 1982
4| 000051 |Baret va Waliman, -
1983 AONG £ -
5/ 000023 |Jones va 5 *3-.;:"@”
1983
8] 000038 [Vutuku
7| 000030 [Trung

Bang 5. Két qua khao

=

Guong 16 dao

1o VT mae 1855
160 khu lIl- vig 14
TG-VI'm(rc-
-250khu|llvia10 ¥
TG mirc 50
VI-Via 10 s
u’“&'hbng i6 -7
S0khy u-v;g 10
L tanh TG 15 o
CGH7.34 R
LICVE
290khulvia7.,}

.
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9i6 dén guong Io thi cong. Hién tai
trong thiét ké théng gi6 cac don vj thigt

ké ciing
nhw cac mé ham 16 thuémng st dung trj s4 ro gi6

dang giai tich, & day c6 thé don ci

cong thirc
cta Komarov V.B. x4c

dinh hé s6 ro gio sau [8]:
P=(1,04+0,0005.L), (6)
O day: L - Téng chiéu dai dwong éng théng gi6, m.
Tai (6) cac tac gia quan niém mic 46 gié ro ty 16
thuan véi chiéu dai éng gio, va ga b6 qua cac yéu
t6 anh huéng khac dén 0 10 gi6 (lvu lwong gio
trong 6ng gi6, duong kinh ong gio,...). D& c6 thé
xay dung biéu thirc tinh hé sé ’33,‘.‘5' can khao sat
1€ cac thong 6 liéen quan dén mirc 49 ro gio
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Trong Béng 5 quy woc cac ky
luong gi6 & vao déu 6ng gi6 va luu lvong
9i6; Q; - Luu long gid dén guong 16 khdo
chiéu dai théng gi6 L.,

Trén co sé tap hop sb ligu khdo sat sé tién
hanh xdy dyng bidu thirc tinh toan hé sb ro gio
trong méi phu thudc vao cac thong sb cla éng gio
p=F(D,L,Q); & day: D, L - Bwong kinh va chiéu d?l
tuyén duong éng théng gié, m; Q - Luu lugng gio
can dua t6i guong 10 thi cong. Viéc tim ham s nay
dugc thyc hign boi phuong phap binh phuong toi
thiéu da chiéu va giai trén chuong trinh Staticdata
Program.

4.1. Phurong phap xac dinh biéu thirc da bién
cta hé sé ro gio cua éng gio

Trong phan nay sé xac dinh mbi phu thudc hé
s6 10 gi6 & dang ham giai tich: p=F(D,L,Q).

Tuy nhién, trén thuc té duong kinh ong gié thay
ddi gian doan trong mét pham vi hep va bién §6
nay khéng mang tinh chat thong ké. Do vay, sé tien
hanh tim ham sé biéu thj méi phy thudc hé sd ro
gi6 p=F(L,D) dbi voi tap hop sb liéu nhw gidi thiéu

& Bang 5. Dang phu thudc ctia ham s [3]:
p=(1+c.L®.Q"). (7)
Bai toan dat ra can biéu thi mét dai lwong Y
théng qua cac dai lwgng Xi, tirc 14 can xac dinh méi
phu thudc p=F(L,Q). Mdi phy thudc nay dwgc goi la
ham héi quy clia dai lvong ngau nhién p theo cac
dai lreng ngdu nhién L va Q.
Ham da bién p=F(L,Q) duoc tim bdi phiwong
phap héi quy binh phrong da chidu va
giai trén chuwong trinh Staticdata Progral
Staticdata Program la mét chuwo
dung xt ly sb liéu trong théng
Staticdata Program la mét phin mém
Iénh (command-line software). B
cho chwong trinh cé wu thé da
chwong trinh khac, vi du nhw Ex
nay ta co tap hop diém (p, QL)
rd gié cla dudng éng trong (ing véi
{L, va Q}. Tr durong khop s6 i@
phu thuéc cta “p” theo hai bién Q, v:
p=(1+2,0042.107.L "7 Q0875) -
Tinh phi hop cla biéu thirc gia
ligu ro gié thuc t& & Cong ty tha
kiém dinh bang phép th( Fisher dwé
4.2. Kiém tra mirc d6 phy thug
v6i cdc bién s6 C
Mdc dé phu thudc d6 ro gio ve
duoc xac dinh béi hé sb twong quar
Uéc lugong cho phuong sai pha

THONG GI0, AN TOAN vA BAO

higu nhu sau: Lts

gio dua dén L, va P, 18 hé s6 1o gig 23N tuyg by
sét theo gn d6 dao 1o Li € S6 10 gig tw"g};ﬁ;

VE MOI TRUONG

_ Téng chiéu dai can ‘thdng‘ 9i6, m; q
uvngg 16, m’/s; p - Hé s6 ro gié trén t;éva Q

Két qua ﬁl"lhlo'z‘t,z,g néu trén chien g
st dung ham hdi quy da bién P=F(LQ) k:a, “'ﬂ'
c6 thé sir dung @6 dur bdo tr sé ha ge éw
biét chiéu dai va Iuu lrong gi6 clia dygy, r%% :

Uéc lwgng cho hé s twong quan béigr, ng

A 23
h2s| = \}1-93‘—/\ =0,942885.

A (1(1)
Trj 86 r123kh@ 16N, ching t6 méi :
hé s p voi cac bién L va Q réat chagpgluéumcm
tr cac gia tri L va Q co thé xac dinh 6 .ré P%
6ng gio. gio
4.3. Kiém dinh tinh phi hop cia hap, i
bang phép thir Fisher o
Xéc dinh tinh pht hop clia ham h; .
kiém dinh gia thuyét dang ham giai tich tin 0]
c6 mé ta dung méi lién quan gitra cac thong s
va Q hay khong. Ronald A Fisher (1890.1 p-é

xuét phuong phap kiém nghiém theo gia
nghia” (Test of Significance) nh¢r ham théng s
Theo phuong phap nay tinh phu hgp cia ham
quy dugc kiém dinh nhu sau.
Voi n lan khao sat va sb bién 1a k, gia
Fisher tinh nhw sau: .
_ R’x(n-k)
(k-1)x(1-R?)’
u gia th lad
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sosénh két qua tinh ro gié theo ham giéin
G

¢ EE] 4 5 6 7 8 10

48 149149149 5 5 T?{‘%;\i;\zg\‘;
190 | 80 | 120 [ 160 | 60 | 720 290 1255 | 535 | 905 g5 ool
1,155/1,061]1,106[ 1,091 1,04 | 7,102 WT%_QTGWWW
145[1,059[1,090( 1,122[1,044[7,0917 [1:2319]1,211] 1.198[1. 166 55131 10722

 higu trong Bang 6: Q - Lu’g lwong gio
(40 "V,:'f:iéu dai duwong ong L khac nhau; p -

W BEHTUNATOPI. 1. MatuuHocTpoete. 1986.
8. Ywakosa K3,

il ey Y Y Ap. PypuudHas aspororys:

1%, 1o gi6 twong tng véi cac gia ri {Qi, Li}.  Cnpasounuk. M.: Henpa. 1988.

msz,'ne's‘% két qua tinh toan hé so6 ro gio the‘o_

115 ¥ inh hoi quy tim dugc tir cong thirc (8) dbi Ngay nhan bai: 24/02/2019
g i v0i Uong kIR 4e  Ngay gui phan bign: 180672019

0% b 1o gio trong Bang sai S e

foh hgaf(:hrt?c%é (p) kha nhd. Didu nay ching to Ngay nhéan phan bién: 14/08/2019

fup S%5=

5i quy phan anh dung mirc do tac dong cla Ngay chap nhan dang bai: 10/10/2019
fam 'letgu{{” Q, D} dén su thay dbi hé sb ro gi6 p.

T khod: théng gi6 cuc b, ong gio, quat gi6;
céo e ] stre can, ro gié, ham da bién
5. Ket lugn % gt 8 At s . Trach nhiém phap ly cua cac tac gia bai bao:
i hang 'ée}‘(‘?‘:aégg:r"insgﬁ_” o o ol e e R chiu tréch nhiém vé cac sé
gintra mot sO ket lug ‘

gc can khi dong va do ro gio ctia bng gic €U, ndi dung cong b trong bai béo theo Luét Bao
>ums\:g::?/ziéxo nhiéu yéu t6, trong do6 vat ligu va chi Viét Nam
fichthudc bng gié dong vai tro quyét dinh;
» Két qua do dac thire ngr_\jem cho thay doi VoI e o
g gi0 mém, san xuét tai Vigt Nam, duong kinh SUMMA
$00 mm, dai 15 m thi strc can chung 1a 0,4041 kp o o
asiccanrieng la r=0,0269 k; “Vent during
» Hé sb ro gi6 cla ¢ ¢
wét tai Viét Nam ¢ @
1044 dén 1,2319;
» Két qua nghién cteu
dung trong thong gié khi

TAI

1.Béo cao trang !
than Ha LAm-TKV. 2
2. Pham Xuan |
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