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HQI NGH!

"COne nahiQp rno
KHoA Hgc KY THUAT M0 TOAN OUOc LAN THU xxvl
the ky 21 - /Vh trng van cie Khoa hoc, Cong nghA va Moi truong"

ncHrtl,t crfu oB xuAr CHoNG Clit CAc DUONG ro rffir DIEN LON

r) og sAu lon BANG THEr. cutl v (SVPU) r $l cAC uO rnaN uAtvt l,O
VT]NG QT]ANG NINH

Dang Trung Thdnh, Truong DAi hOc Mo - Dia chAt

TrAn Ph0c Einh, Ph?m Minh Duc, ViQn Khoa hqc COng nghQ Md - Vinacomin

T6m tiit:

Khi dvong lo xu6ng silu quit chi6u silu toi hqn adn ddn ap lqc tAc d\ng t1n vi chdng ld tdng

t6n. Dd ch6ng gi7 cdc duong ld ti6t dien lon d dQ sdu lon, cdc nvoc tr€n th'6 gioi nhu Nga, Ba

Lan, Ukraina,... dd dua vito t* aL,ng phO bi6n vi thep ti6t aien chT V (SVPU) thay thd vi ch6ng

thep chu U (SVP). Vi chOng thep ti6t diQn chT,V (SVPU) co nhi6u cdi ti6n v6 ddc di6m hinh hqc

mat cdt ngang, 1nh chAt co hec cla thep vit m6i n6i gilp tdng khd ndng mang Gi, khe ndng chiu

udn, xodn vd mnc d0 6n dinh cla vi chdng. HiQn nay cdc m6 than hAm lo vung QuAng Ninh dang

xu6ng sdu vd duong to ti6t diQn lon nhi6u hon n€n co thd itp dUng gidi phdp ch6ng gi7 du'ong lo

bang vi thep ti€t dien chT V (SVPU) dO tang muc dO 6n dinh vd an todn cla dnong lo, gidm chi

phi ch6ng xen.

Nam va mQt s6 nLlcvc tren th6 gicvi; ph6n tich

cac thay d6i cua vi chong thep tiet dien ch0 V
(SVPU) so vcli vi ch6ng thep tiet dien ch0 U

(SVP) Cuoi cung nhom tac gia kien nght ap

dung vi thep tiet dien ch0 V (SVPU) cho cdc

mo ham lo vung Quang Ninh.

il. MQr S0 DAC DIEM ANH HI/ONG DEN

Vi THEP KHI KHAI THAC XUONG SAU

Khi khai thac dao lo d dO sau toi han, ngoai

cdc c6c y6u t6 dnh hu&ng chung nhu: di6u

kien dia ch6t, di6u kiOn ky thuat ducrng Io; vat

lieu ch6ng, phucrng phap thi con9,... vi ch6ng

thep ch6ng lo con chiu dnh hu&ng c0a mOt sO

cdrc yeu to khdc nhu: ap lLlc mo, tlnh truong nO

cOa dat dd lcvn hay dnh hucrng c0a dia nhiet do

c6c duong lo duqc thi cong s6u duoi long dat.

2.1. Ap lpc ln6 cao

Ap lqrc m6 cao la bi6u hiOn chinh c0a Llng

suAt cua dA lon va tinh trucrng n0 c0a de lcvn.

Ap ltrc m6 bi dnh hu&ng bdi kha nang dich

dOng c0a de, toc dq dich dOng va tOn xu6t phat

sinh dia ap xung kich cao, ndng lugng xLlng

kich lcvn. BOn cAnh do, cac nghien cuu ly thuyet

t1l da chung minh ung su6t nguyOn sinh trong

Har kHoA Hac tI-c6NG NGHE M6tiEr NAivI 
E

I. DAT VAN DE

Cung v0i qu6 trinh khai thac dao lo xu6ng

sAu (thay d6i cac di6u kien dia chat) la qud trinh

cc/ gicvi hoa, tap trung san xuat nang cao sdn

luclng, cong suat phUc vu nhu cAu ngay cang

tang cfra nen kinh te D6 dam b6o thong gio,

van chuy6n va c6c kho6ng cach an toan can

phai tang ti6t diQn ducrng lo. Nh0ng thay d6i

tren lam tang tai trgng tdc dUng len vi chong,

d6i khi lam cho k6t cau ch6ng lo bang thep ch0
U (SVP) khong con phat huy t6c dUng ch6ng lo

triOt d6 n6u khong dusc cai ti6n d6 gia tang d0

ben, kha ning mang tai, dg 6n dinh. Chinh vi

16 do, nhi6u nLpcvc nhu Nga, Ba Lan, Ukraina,...
di sO dung khe ph6 bien loqi vi chong thep mcvi

linh hoqt, tiet dien lcvn gia cong tu thep hinh chO

V (SVPU) vcvi nhieu LPLr di6m hcvn. Day la co
scv dA cdc m6 than ham lo vung Quang Ninh

nghien cuu d6 co th6 ap dung vao ciic ducvng lo

co di6u kiQn tu'crng tU.

Trong pham vi bai bao, cec tac gia trinh bay

khai qu6t nh0ng y6u t6 khai thac m6 sriu dnh

hucrng den vi thep chOng lo; tinh hinh su dung

nghien cuu vi chong thep tiet dien ch0 V tai Viqt
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Hinh 1. Lugng thep hinh tinh theo trong luEng
s& dqng nam 2010 tai Ba Lan [2]

kh6i dA teng khi chi6u sdu lcyn. Do vQy,khi chieu
sdu ducrng lo dat den mQt gia tri nao do (chieu
s6u tcvi han) thi gia tr! c0a L/ng sudt nguyen sinh
lcyn hcvn nhieu l6n so vcyi dO b6n nen cua kh0i da
quanh ducyng lo lam cho dat da bi nut ne va lam

2.2. Tinh trwcvng no
Khi khai thac mo sdu, do ung su6t cua da

lon, ch0 yeu do ap lr,rc h0ng tdng t<6t hqp voi
nL^poc, chAt lAp nhet la set k6t truong nd s6 lam
cho tinh trucrng nd c0a ddr tdng.

2.3. Dla nhiQt

Theo thong ke c0 a cac nuoc, thang do nhigt
d0 trong khodng 4'C1100m. Do vay, khi khai
thac md s6u, dia nhiet thucrng tuong dOi cao.
Tai Ba Lan, d0 sdu khai th6c trung binh 575 m,
nhiet d0 binh quin 30+43,5oC

Tat cii c6c y6u tO tr6n lam cho ap lyc m6

tdng, co th6 xriy ra cdrc hiQn tugng di thuong
ve dia chAt larn cho vi chong thep bi bien dang,
hu horrg. C6c biOn phap khdc phUc hi6n nay
nhu chong xen, gia clrcyng deu mang tinh thU

dQng, khong dem lAi hieu qud kinh te, vi vQy

cAn co gidi phap cdi ti6n t<6t c6u chong thep
long mdng co nhu vay mcyi dem lAi hieu que
cho khai thac than.

ilt. TONG QUAN VE rlNH HirVH St/ DUNG
vi cHONG THEe nEr otEN cHu v rAt vtfir
NAM VA TREru THE CIOI

Hien nay, vi ch6ng thep linh hoat tiet diQn
chCr U (SVP) dang dugc siy dUng ph6 bien tai
cac mo than hdm lo vung Qudng Ninh. Thep
hinh ti6t dien dang ch0, V chua dugc dung
trong c6c nrd tai Viet Nam . Cec nghien cuu vd
thep chu V c0ng rat [t, trong khi do nhieu nucvc
nhu Nga, Ba Lan, Ukraina,,.. da nghien cu'u,

thLp nghiQm thanh cong va dua vao sr-p dUng
kha ph6 bi6n vi chong thep linh hoEt, tiet diQn
lon gia cong tr.p thep hinh chir V (SVPU) voi
nhieu uu di6m hon d6 chong gi0 cac ducvng lo

ti6t dien lon (rtam') khi khai thiic xuong duoi
chieu s6u tcvi han (rSOOm), Ndm 2010, Ba Lan
su dqng chu yeu la thep d?ng ch0 V co trgng
luqng 29kg/m vd 3Zkglm (hinh 1 ).

tv. MQT so rHAY o6r cuA vi cH6r.rc
THEP TrEr OIEN CHty v (SVPU)

4.1 . Thay O6i hinh d?ng ti6t diQn mAt cit
ngang cua th6p hinh

\r36

Hlnh 2. Vi ch6ng thep chO U (Ba Lan) hay SVP (Nga) (a)
vd vi ch6ng thep cdi ti6n tiOt Oign ch0 V- SVPU (Nga) (b), chD V (Ba Lan) (c)
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Het NGHI KHoA Hoc Kv THUAT MO roAN ou6c lAH rxu xxvl
"cong nglhiep ma the ky 21 - Nhfi'nct vdn cl6 Khoa hoc, c6ng ngh6 va M6i truo,ng,,

Hinh dang mAt cat ngang thanh thep drrgc
ciii tien (Hinh 2) nham cai thien dic di6m hinh
hoc va khA ndng chiu IUc cOa thep ch0 V.

4.2. Thay d6i vd ctrit tuong thep
Loai thep d6 ch6 tAo thep long mang tiet

diQn ch0 V (SVPU) co khe nang tdng du,gc

dang k6 dg bdn, kha nang chiu va dap, kha
v.A^,nang ch6ng oxy hod, chong an mon thep so

vcyi thep CT3, CTs d6 gia cong thep ldng mdng
tiet dien chD U trucyc day.

4.3. Thay O6i phU kign c0a th6p chCr V
Tai ciic mo than Ch0u Au, hien nay sCr dqng

Bdng 1. Kfch thucvc rnat cet ngang thep long m6ng chong lo [2]

I Loqi
I tnep

lvt
sd

hiQu
vi

Kich thuec, mm

h lh1 lo lo, lo, lorlon l.rlo, lnrlnzlnsl y0

:)
o-

9
r5
-c
O
o-.o

.C
F

17 116,4 223 '1 0'l ,06 27,00 27,00 74,06 '1 5, B0 22,3 5,4 6 5 2 58,2

22 1 36,55 24,8 1 1 3,88 29,00 29,00 B4 BB 17,06 24,8 6,0 7 6 3 68,28

22a 128,70 21 ,B 123,45 35,73 34,27 87 ,72 1g,gB 21 ,8 6,0 7 10 3 64,35

27 1 53,00 28,7 120,2.0 29,00 29,00 91 ,20 17 ,57 28,7 7,0 7 6 3 76,50

27a 144,40 24,2 132 10 37,16 34,84 94,94 20,96 24,2 7,0 7 11 3 72,20

33 1 70,35 31 ,6 135,4 33,00 33,00 102,40 19,84 31,6 7,7 I B 3 85,17

f
r3
-C (L

o-o.o -\/
.C

17 94,00 23,0 1 3'1 ,5 60,0 51 ,0 91,5 19,7 8,5 6,0 6 7 5 45,6

22 110,00 25,5 145,4 60,0 51 ,5 99,5 22,5 11 ,0 6,4 6 B 5 52,7

27 123,00 29,0 149,5 59, 5 50,6 99, 5 25,0 1 3,0 7,4 6 10 5 58,5

33 1 37,00 32,0 1 66,3 66,0 56,0 110,0 27,5 14 ,5 8,2 6 11 6 64,9

Bdng 2. Ditc di6m hinh hpc mat cat ngang thep chong lo t2l

Thep
hinh

LoVi
thdp

DiQn

tich mAt
cdt

E
cm2

Trgng
lugrtg
1m dai

G,

kg/m

M6 men
qudn

tinh lk,
cm4

M6 men
ch6ng
vjn Wk

cm3

M6 men
qudn
tinh lx
cm4

MO men
ch6ng

u6n Wx
cm3

Mo
men
qudn
tinh ly
cm4

M6 men
ch6ng

u6n V!\1

cm3

Hf sd sir dyng khd nang
mang tdi

WWG
cm3kg

Wx/ G
cm3kg

Wy/ G
cm3kg

r3a
bo-
8a

17b 21 ,9 17 ,2 12,M 7,9 289,7 56,3 230,4 39,g 0,46 3,27 2,32

22b 27,90 21,90 25,00 14,15 479,4 81,9 381,0 57,9 0,65 3,74 2,M

27b 34,36 27,00 41 ,00 20,30 706,3 109,8 530,6 77,2 0,75 4,07 2,86

27b u,31 27,00 43,24 21 .23 M5,3 105,0 555,6 78,B 0,80 3,Bg 2,92

33b 42,22 33,14 60,1 0 27,90 1117,6 1 53,1 851 ,1 106,2 0,84 4,62 3,20

:f
r3
59
8qz
.C
F

17 21 ,73 17,10 8,10 5,BB 242,4 50,3 382,3 57,9 0,34 2,94 3,38

22 27,91 21 ,90 15,9 9,90 428,6 74,8 566,0 77,8 0,45 3,42 3,54

27 u,37 27,00 29,43 15,98 M6,1 100,2 731 ,5 97,9 0,59 3,71 3,62

33 42,53 33,39 46,05 23,71 999,5 138,5 1228,0 148,0 0,71 4,15 4,43

..--_----:_=-.
Her KHoA Hec vA coNc rvc;Hp ffi @



HQr NGH| KHOA HgC KV THUAT IAO rOAn OUOC lAru rHtl XXVI
1*Ang nghiep md thd kr'21 - Nhhng vdn dd Khoa hac, Cong nghd vd MOitrunng"

ffiffi kffil E loqi g6ng SDO (hinh 3e) dA thay
ittr il-*,= r5c moi noi vi chong truoc kia (hinh 3

13 iir" - ftt
JJ-

G6ng SDO dang hai t6m 6p, lien t<6t vcvi

$ryx-cffi.r bdng bu lOng rir3ng biQt l5p rep thuQn lqi
L,rn \.a gia tang lr/c 6p de dang hcvn; vigc chgn
trr*t ttryyng thep dA che tAo c5c b0 phQn cria b0
fficd thuQn tien vd phu hqp vcvi yeu cAu ch6ng
pha huy vdr gia tdng l\rc ep de ddrng hon. Do

sr/ tucrng dong ve hinh dang mAt cit ngang
cia gong va thep nen tiep xuc giOa cdc thanh
phen c0a gong ca phAn bung l5n phan lung la
tiep xuc mAt n6n l\rc ma s6t lon hcvn, khd n6ng
mang t6i cao hon, Gia tri lqrc ma s6t c[ra cd hai

tdm tr6n va ducvi tuong d6i dOng deu vi the kha

ndng chOng truEt cua xa va cOt dong d6u, khOng

bi truqt som hay muOn n6n tinh 6n dlnh cira bO

Hinh 3. Cac dAng b0 n6i thay O6i tfreo thli gian

Hinh 4. SU ti6p xuc thep hinh ch0 U H'inh 5. Su ti6p xuc thep hinh ch0 V

B6ng 3. Tfnh chdt co hgc ctla thep d6 ch6 tao th6p t3I

Thep
Giqi hAn d6o

R€, MPa
DQ bdn chlu k6o

Rtn, MPa
DQ ddn dai

A5, %o
KCU2A, J/cm?

CT3 235 373 - 461 22

CT5 285 490 - 630 20

S4BOW 500-540 680-700 1B-21 60-80

S55OW s50 730 1B 50

Bdng 4. DAc tinh c6ng tac c[ra b0 n6i ma s6t vi ch6ng thep chir V

Tdi trgng t6i thi6u
gay trwqt, kN

Tdi trgng trung binh
gay trwqt, kN

Tdi trong gey
trugt tdn diu, kN

Tdi trgng t6i da
gay truyt, kN

Phuong phap
xac dlnh

TrOn m0 hinh

rlolrHclrHadVA cOxc xcHp Mo vrEr NAIvt

b

217 228 132 183



HQt NGH! KHOA HgC KY rHUAT M0 TOAN OU6C LAN THr-r XXVI
"C6ng nghi€p m6 thd ky 21 - Nhftng v1n dd Khoa hgc, COng nghQ vit MOitruang"

4.4. Phin tfch sqp lim vigc c0a hai loqi
thep hinh U, V.

Di6m ti6p xuc ma sat gi0a xa va cQt la hai

ben thanh thanh thep ch0 U (hinh 4) dd chuy6n
sang ma sat tren thanh'va tai thanh thep chO V
(hinh 5) giup cho dO lcvn c0a luc rna sdt rat de
dugc diOu chinh khi lqrc xiet e cu tdng va lqrc

ep c0a b0 noi lien k6t xa cOt tang tqo nen bam

dinh cCrng nhu rna sdt gi0a xa cQt tang, kha
nang u6n "don bAy" gi5m, nOn cring gi6m hiQn

tu'gng migng cQt bi xe,

Theo [4],thep ch0 V co dic tinh ve chi so

d6o dW phong (m)va chi so chdng vqn lon hcvn

so vcvi thep chu U. Do do thep hinh ch0 V cho
.phep k6t c6u vi ch6ng thep linh hoat 6n dinh

hon trong moi trucrng chong gi0 khi t6n th6t d0

ben trong da

Mgt s6 nghien cuu khac khi tinh toan ki6m

nghiQm tren mdy tinh dien tr^r khang dinh, mO

men khang uon tr6n bA mAt hai ben thanh
thanh thep chLp U co gia tr! nhu nhau, nen kha

ndng chong vAn xodn cao. Song, do chi6u cao
cua thanh thanh thep chr-r U khOng lcvn nOn khi

mO men u6n tang thanh thep v5n de bi van,

xoan Thep ch0 V da khac phUc ducvc dieu nay.

KhA nang mang tei cua thep hinh ch0 V
(SVPU) 17b, 22', 27b va 33b lo'n ho'n so vcri thep
ch0 U (SVP) 17, 22, 27 va 33 tuong ung la:

11 ,,2;9,4;9,7; va 11,3% vit sr* tang tdi trgng khi

van Wk/G O6l vOi cac loAi thep hinh tren tucrng

ung la: 35,3;44,4;27,1; va 18,3o/o.

Tu bdng tinh chdt cc/ hqc thep hinh chir V
cho thdy dQ cung hinh hgc khi xoin l* c0a mat
cdt thep ch0 V c0a thep dang ch0 V17b; 22b;

27b; va 33b lcvn hcvn d0 cung c0a thep hinh ch0
U17,27 va 33 tucrng rlng vcri gia tri tang la: 53,6;

60,9; 39,3 va 30,5%

V. DE xUAT CHOrtc GII./ CAC DI/dNG
L0 neT DIEN LON 0 oQ sAu LON BANG
THEP CHr./ V (SVPU) TAr CAC MO rHAN
HAM LO VUNG QUANG NINH

Tren co sd phan tich rlu nhucvc di6rn c0a

thep chD V (SVPU) va k6t hEp vcvi tinh hinh
khai thdrc hien nay tAi cdc mo than h6m to vung

Quang Ninh nhom t6c gid dA xu6t:

Cac m6 hAm lO vung Qudng Ninh dang

ngay cang xu6ng sdu va co nhi6u ducrng lO

tiet diQn lcrn. Tai m6 than Khe Cham ll-lV gi6ng

dung chinh co d0 sau len tcvi tr6n 700m khi tinh
c6 chidu cao dat, d6i nui tren mAt m6, vugt que

chieu sdu tcvi han theo c6ch tinh c0a c6c nLrcvc

(-500m). TAi m6 than h6m lo Nui Beo, trong 20

ducrng lo khai thOng da co tcvi 15 ducrng lo co

diQn tich ti6t dien dAo thuOc loai lon (>18m2).

Trong tucrng lai khong xa, hAu n6t cac mo than

khai th6c bdng cong nghe hAm lo vung Qudng
Ninh sE khai thdc duoi chi6u sdu tdi hAn. Tu
kinh nghiem sir dqng vi ch6ng thep tiet diQn ch0
V (SVPU) c0a cac nuoc tren the gicri co th6 ap

dUng vi chOng ld bang vi thep tiet diQn ch0 V
(SVPU) cho cdc ducrng lo co ti6t diQn lon va

chiu dnh hucrng c0a khai thac xuOng sdu tai cdc

mo than hAm lo vung Qudng Ninh dA tang d0

bOn, khA nang mang tai, kha nang ch6ng u6n,
- -^ I . t . '

vAn; d0 r6n dinh cua vi ch0ng lo.

- Khi ducrng lo co diOn tich ti6t diQn khong
lcvn (.t gm') nen sir dung vi chong thep tiet
diQn ch0 V bao gOm 3 thanh, rnQt xa hai cQt.

Khi diOn tich ducrng lo >18m2 tu!, theo d0 lon
cua dien tich (< 24m') co th6 siv dUng vi ch6ng
bao g6m 4 thanh trong do g6m 2lhanh xd vd 2
thanh cQt. Khi dien tfch ducrng lo ldn ?Zqm')
co th6 sr} dung loai k6t cAu 5 hoic 6 thanh dang
vom hoic dang vom noc pheng 4, 5 thanh doi
vcvi c6c duong ld dgc via than, chi6u ddy via
<3,5m goc doc thoai.

Va ccv bdn co th6 ap dung cdc loai thep
ti6t diQn ch0 V, c6c loAi vi chong thep tu thep
ch0 V va b0 nOi g6ng hai mdnh cho di6u kien

ciic mo than d Viet Nam.Tuy nhiOn, cAn co cac
cong trinh nghien clru va thi nghigm trong nLpcvc

trucyc khi chgn dqng nao cho phu hqp vcvi dieu
kien tung khu vUC drp dqng. St} dUng vi ch6ng
thep ch0 V tiet dien ducrng lo dang vom li6n
ket linh hoat 3, 4 thanh; vi chong linh hoqt thep

ruqiKHoA Hac vI c6Nc NG



HCI NGHI
"C*n'g mgnreo rmo

i KHOA HOC KV THTJAT

f#e x.i 2l - Nh Lt'tlc:t van

cflir V noc phirg ffi€n ket linh hoAt loqi 4 thanh
la ki€u ph0 tlqp frcrn cho da so mo voi dieu kiOn

khai ih5,c dac lo hien nay o nucyc ta.

u. KET LUaN
Vi ch6ng thep ti6t dien chir V da co nhi6u

sei EOn vO dic di6m hinh hec mat cdt ngang,
klai fi^lep ch6 tqo, moi noi vi ch6ng va phu kien
lam ting kha ndng chong uOn, ch6ng van cao
hcrn thep hinh SVP tr/ 1,5+1 ,7 len, co kha ndng
mang tdi cao hcyn tu 1,4+1 ,55 l6n. La ccy sd de
khoang cdch buoc ch6ng khong thay d6i nhung
kha nang chiu tdi, d0 bdn, muc d0 6n dinh cao
hcvn dap Llng dieu kiQn c6c ducrng lo ti6t diQn
tt J 

^lcvn ndm s6u trong long dat. TLr do gidm dugc
chi phl chong xen, gidm kh6r luong thep che
tao vi chong,teng muc d0 an toan,6n dinh, ti6t
kiqrn vQt liQu va giri thanh van chuy6n./.

MO TNAN QIJOC LAN THIJ'XXVI
tta Kltrti,t ltttr;, Crlnq ttrlltqr rz, r Mr'il It'trdng7" 

_ 1.. _

Tei lilu tham khito:
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