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NGHIEN CUU SU DUNG THéP CHU "v" (SVPU)
CHONG GIU CAC BUTNG LO TIET DIEN LGN 6 B0 Shu LGN
TAI CAC MO HAM LO QUANG NINH

ung v&i qué trinh khai thac dao 16 xuéng sau
( (thay d6i cac diéu kién dia chét) Ia qua trinh
~ab co gidi hoa, tap trung san xuét nang cao
san lweng, cdng suat phuc vu nhu ciu ngay cang
tang cia nén kinh té. D& dam bao thong gio, van
chuyén va cac khoang cach an toan cin phai tang
tiét dién dwong 16. Nhirng thay ddi trén lam tang tai
trong tac dung I1&n vi chéng, ddi khi lam cho két ciu
chong 16 bang thép chi “U” (SVP) khdng con phat
huy tac dung chéng 16 triét dé néu khong duoc cai
tién @é gia tang d6 bén, kha nang mang tai, dé &n
dinh. Chinh vi 1€ d6, nhiéu nwéc nhu Nga, Ba Lan,
Ukraina,... d& st dung kha phd bién loai vi chéng
thép mai linh hoat, tiét dién 16n gia cong tir thép
hinh chir *V” (SVPU) vé&i nhiéu vu diém hon. Day
la co s& dé cac mé than ham 16 viing Quang Ninh
nghién ctru dé c6 thé ap dung vao céc dueng 16 co
diéu kién tuong tu.

Trong pham vi bai b&o, cac tac gia trinh bay
khai quat nhirng yéu té khai thac mé sau anh
hudng dén vi thép chéng 18; tinh hinh s dung
nghién clru vi chéng thép tiét dién chir V tai Viét
Nam va mét s6 nwéc trén thé gioi; phan tich cac
thay déi clia vi chéng thép tiét dién chi “v” (SVPU)
so v6i vi chdng thép tiét dién chir “U” (SVP). Cudi
clng nhém téc gia kién nghj ap dung vi thép tiét
dién ch “V* (SVPU) cho cac mé ham Io ving
Quang Ninh.

1. M4t s6 dac diém anh hwéng dén vi thép
khi khai thac xuéng sau

Khi khai thac dao 10 & do sau t&i han, ngoai cac
yéu t6 anh hwdng chung nhw: didu kién dia chét,
diéu kién ky thuat duong lo; vat litu chéng,
phwong phap thi cong,... vi chéng thép chéng Io
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con chiu anh hwéng clia mét sé cac yéu td khac
nhw: ap lyc mé, tinh trvong né cla dat da 1én hay
anh hwéng cla dia nhiét do cac dwong 16 dwoec thi
cong sau dudi long dat.

1.1. Ap e mé cao

Ap lyc md cao Ia bidu hién chinh cia tng suét
cta da I6n va tinh trrong né cua da Iom. Ap luc
mé bi anh hwdng béi kha nang dich dong cla da,
toc d6 dich dong va tan suét phat sinh dia ap Xung
kich cao, nang ltong xung kich Ion. Bén canh do,
cac nghién ciru ly thuyét [1] d& ching minh Gng
suat nguyén sinh trong khéi da ting khi chidu sau
Ion. Do vay, khi chiéu sau dwéng 16 dat dén mot
gia tri nao dé (chiéu sau toi han) thi gia tri cia tng
suat nguyén sinh 16n hon nhiéu 1an so v&i do bén
nén cua khoi da quanh dwéng 16 1am cho dét da bi
nirt né va lam gia tang chiéu cao vom &p luc.

1.2. Tinh trirong né

Khi khai thdc mé sau, do (ng suét cta da Ién,
chl yéu do ap lyc héng tang két hop voi nude,
chat Iap nhét 1a sét két trvong né sé lam cho tinh
trvong né cla da tang.

1.3. Dia nhiét

Theo théng ké clia cac nuére, thang do nhiét do
trong khoang 4 °C/100 m. Do vay. khi khai thac
mo sau, dia nhiét thwong twong déi cao. Tai Ba
Lan, d6 sau khai thac trung binh 575 m, nhiét do
binh quan 30+43,5 °C. T4t ca cac yéu td trén 1am
cho ap lwe mo tang, co the xay ra cac hién tuwong
di thworng vé dia chat Iam cho vi chéng thép by bién

dang, hu héng. Cac bién phap khac phuc hién nay
nhw chong xén. giz cuéng @2u mang tinh thy
dong, khong dem lai hidu qua kinh t&, vi vay can co
gidi phap cai tién k& chdng thép long mang c6
nhu vay méi dem lzi hidu qua cho khai thac than.

—



»

XAY DUNG CONG TRINH NGAM VA MO

2. Téng quan vé tinh hinh sr dung vi chéng
thép tiét dién chiv V tai Viét Nam va trén thé gioi

Hién nay, vi chéng thép linh hoat tiét dién chi®
“U” (SVP) dang dwoc sir dung phd bién tai cac
mo than ham 16 ving Quang Ninh. Thép hinh tiét
dién dang chi* V chwa dwoc dung trong cac mo
tai Viét Nam.

Cac nghién ctru vé thép chiy “V” clng rat it, trong
khi d6 nhidu nwéc nhwe Nga, Ba Lan, Ukraina,... da
nghién cteu, th&r nghiém thanh céng va dwa vao s
dung kha phd bién vi chéng thép linh hoat, tiét dién
I&n gia cdng tir thép hinh chir "V” (SVPU) vai nhiéu
wu diém hon dé& chéng gitv cac dwong 10 tiét dién
I&n (>18 m?) khi khai thac xubng dudi chiéu sau toi
han (>500 m). Nam 2010, Ba Lan s dung chu yéu
la thép dang chir V c6 trong lwgng 29 kg/m va 32
kg/m (hinh H.1).
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H.1. Luong thép hinh tinh theo trong luong
str dung nam 2010 tai Ba Lan [2]
3. Mt sb thay dbi chia vi chdng thép tiét dién
chir V (SVPU)
3.1. Thay déi hinh dang tiét dién mat cat ngang
cua thép hinh
Hinh dang mat cat ngang thanh thép dwoc cai
tién (hinh H.2) nham cai thién d&c diém hinh hoc
va kha nang chiu lwc cla thép chir “V”.
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H.2. Vi chéng thép: a - Chir “U” (Ba Lan) va “SVP” (Nga); b - Chix “V-SVPU” (Nga); ¢ - Chiz “V” (Ba Lan)
Bang 1. Kich thuéc mat cét ngang thép Iong méng chéng 1o [2]

Loai | Sé Kich thwée, mm
::;E:E hlveiU h h1 b b1 bz b3 b4 d d4 R4 R2 R3 Yo
17 | 116,4 | 22,3 [ 101,06 |27,00|27,00| 74,06 |15,80| 22,3 | 5,4 6 5 2 | 58,2
Thép 22 |1136,55| 24,8 113,88 (29,00(29,00| 84,88 |17,06| 24,8 | 6,0 7 6 3 [68,28
chiv V 22a 128,70 21,8 | 123,45|35,73 34,27 | 87,72 |119,98| 21,8 | 6,0 7 110 | 3 [64,35
(SVPU) 27 | 153,00| 28,7 | 120,20 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 |7220
33 |170,35| 31,6 | 1354 |33,00|33,00(102,40|19,84| 316 | 7,7 9 8 3 | 85,17
The 17 | 94,00 | 23,0 | 131,5 | 60,0 | 51,0 91,5 19,7 | 8,5 6,0 6 7 5 | 45,6
chU?FL)J 22 |110,00| 25,5 | 1454 | 60,0 | 51,5 | 995 | 225 | 110 | 64 | 6 | 8 | 5 | 52,7
($VP) 27 |123,00| 29,0 | 1495 | 595 | 50,6 | 995 | 250 | 130 |74 | 6 | 10| 5 | 58,5
: 33 |137,00| 32,0 | 166,3 | 66,0 | 56,0 | 110,0 | 27,5 | 14,5 | 8,2 6 |11 | 6 | 64,8

3.2. Thay d6i vé chéat lwong thép

Loai thép dé ché tao thép long mang tiét dién chir
V" (SVPU) c6 kha néng téng dwoc dang ké do bén,
kh& nang chiu va dap, kha ning chdng 6xy hoa,
chéng an mon thép so voi thép CT3, CT5 dé gia

cong thép ldng mang tiét dién chiv “U” trwdre day.
3.3. Thay déi phu kién cta thép chi “V”
Tai cac mo than Chéau Au, hién nay st dung
phé bién la loai géng SDO (hinh H.3.e) dé thay thé
cho cac mdi ndi vi chdng 16 (hinh H.3.a,b,c,d).
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Béng 2. bgc diém hinh hoc mét cét ngang thép chéng o [2]

Diéntichl Trong |M& men|M6 men|M&men|Mdmen Mo Mé men Hé sO sir dung .
Thép |Loai|mét cét|lwong 1| quan | chéng | quan | chéng | M chong kha néng mang tai
hinh |thép| F, |m dai G| tinh I, [van Wi,| tinh I, {uén W,,| 998" [uén w,, . ‘
cm* | kg/m | ecm* | em® | em* | em® Ba le. cm® | Wi/GC = WJG,
i cm'/kg | am kg | cm(kg
17b| 21,9 17,2 12,44 7,9 289,7 | 56,3 |230,4| 39,9 | 045 3727 2,32
Thép |22b| 27,90 | 21,90 | 25,00 | 14,15 | 4794 | 81,9 [381,0| 57,9 | 0,65 374 2.64
chrV|27b| 34,36 | 27,00 | 41,00 | 20,30 | 706,3 | 109,8 [5306| 772 | 0.75 4 07 2.86
(SVPU) 27b| 34,31 | 27,00 | 43,24 | 21.23 | 6453 | 105,0 [555,6| 78.8 | 0.20 22 292
33b| 42,22 | 33,14 | 60,10 | 27,90 |1117,6 | 153,1 |851,1| 106,2 0,84 462 3.20
THan 17 | 21,73 | 17,10 8,10 5,88 2424 | 50,3 |382,3| 57,9 E 34 . E—"- 3.38
chi-U 22 | 2791 | 21,90 | 15,54 9,90 | 4286 | 74,8 [566,0| 77.8 :-_-f - i_ 3,54
(SVP) 27 | 34,37 | 27,00 | 29,43 | 15,98 | 646,1 | 100,2 |731,5| 97.8 0,59 3 3,62
33 | 42,53 | 33,39 | 46,05 | 23,71 | 999,5 | 138,5 [1228,0| 1480 0.7 415 443

H.3. Céc ching loai céu tao bé ndi thay déi theo théi aizn

Bang 3. Tinh chat co hoc ctia thép dé ché tao [3]

tdng Iwc ép dé dang hom: wiec chon chat luong
. D5 L TP thép dé ché tao cac bd phan cia bd ndi thuan tién
101 han O ben O dan rdaitees sl B B e g
. Je v PO KCU2A, va phu hop v&i yéu cau ching pha huy va gia tang
Thép | déoR., | chiukéo daLAS, er lyc ép dé& dang hon.
MPa | Rn, MPa %o Do sy twong déng vé hinh dang mat cit ngang
CT3 235 373:461 22 - cia gbng va thép nén 2o xic gz cic thanh
CT5 285 490:630 20 - phan cla goéng Céf phan bung Bn phan lung 13
. _ . ] tiep xic mat nén lec ma s2t ion hon. kha nang
S480W | 500+540 | 680-700 | 18+21 | 60+80 mang téi cao hon. Giz i ke ma =t cia cé hai
SS50W| 550 730 18 50 tm trén va du6i trong &5 dang 324 vi thé kha
' nang chong trrot cia x2 v ot d3ng d2u, khong
Goéng SDO dang hai'tém 0Op, lien két véi nhau  bj truot sém hay mudn nén @inh on d@nh cla bd
bang bu Idng riéng biét Idp rap thuan loi hon va gia  ndi vi SDO cao ho ‘
Bang 4. Déc tinh céng tac cda bo nbi ma séat vi chéng thép chix “V”
Phuong phap | Tai trong gay trwgt | Tai trong tbi da Tai trong t5i thiéu | T3 rong frung binh
xac dinh lan dau, kN gay trrot, kN gay trrot, kN gay inrot, kN
Trén mé hinh 217 228 32 83
3.4. Phan tich sw lam viéc cua hai loai thép tang tao nén bam dinh ciing nhwr ma sat gilra xa
hinh “U”, “v” cot tang, kha nang won “don bay™ giam, nén cing
Diém tiép xuc ma sat gitra xa va cot 1a hai bén  giam hién f"—‘"~"; miéng cot bi x&
thanh thanh thép chir “U” @& chuyén sang ma sat Theo [4], thép chix “V" c6 dac tinh e chi sb déo
trén thanh va tai thanh thép chir “V” giup cho d6 du phong (m) va chi so chdng van Ién hon so Vo
I&n cha lwe ma sat rat dé dwoc diéu chinh khi lvc  thép chir "U". Do @6 thép hinh chi¥ V cho phép két
xiét & cu tang va lyc ép cla bd ndi lién két xa cot  cau vi chdng thép linh hoat 8n dinh hon trong mai
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trudng chong gitr khi ton that do bén trong da.

Mot sé nghién ciu khac khi tinh toan kiém
nghiém trén may tinh dién tlr khang dinh, mé men
khang udn trén bé mat hai bén thanh thanh thep
chir “U” co gia tri nhw nhau, nén kha néng chéng
van xoan caod. Song, do chiéu cao cla thanh thanh
thép chir “U" khong Ion nén khi mé.men udn tang
thanh thép van dé bj véan, xoan. Thép chir “V" da
khac phuc dugc digu nay

Kha nang mang tai ctia thép hinh chir "V" (SVPU)
172, 22°, 27° va 33" 16n hon so voi thép chir “U”
(SVP) 17, 22, 27 va 33 tvong ng la: 11,2; 9,4; 9,7,
va 11,3 % va su tang tai trong khi van W/G doi voi
cac loai thép hinh trén twong tng la: 35,3; 44.4;
27,1; va 18,3 %. T bang tinh chét co hoc thep
hinh chir “V” cho thay do cung hinh hoc khi xoan i
cla mat cat thép chir “V" cua thép dang chir V17b;
22b: 27b; va 33b I&n hon do cing cda thép hinh
chir U17, 27 va 33 twong rng v&i gia tri tang la:
53,6; 60,9; 39,3 va 30,5 %.

4. Pé xuét chéng gir cdc dwong 10 tiét dién

- lon & d6 sau Ién bang thép chiy “V” (SVPU) tai

cdc mo than ham 16 vang Quang Ninh

Trén co s& phan tich wu nhuoc diém cia thép
chiv “V” (SVPU) va két hop vai tinh hinh khai thac
hién nay tai cac mé than ham 16 ving Quéng Ninh
nhém tac gia dé xuat:

» Cac mo ham 1o vung Quang Ninh dang ngay
cang xuong sau va c6 nhidu duong lo tiét dién Ion.
Tai mé than Khe Cham II-IV giéng dung chinh co
do sau I&n toi trén 700 m khi tinh ca chiéu cao dét,
ddi nai trén mat mo, vwot qua chiéu sau téi han
theo cach tinh cila cac nwoc (~500 m). Tai mo than
ham 16 Nui Béo, trong 20 dwong 16 khai thong da
co i 15 dwo’ng 16 ¢o dién tich tiét dién dao thudc
loai Ion (>18 m?). Trong twong lai khong xa, hau
hét cac mé than khai thac bang cong nghé ham 1o
ving Quang Ninh sé khai thac dudi chiéu sau toi
han. Tt kinh nghiém s& dung vi chbng thep tiét
dién chir “v” (SVPU) clia cac nudc trén thé gici co
thé ap dung vi chdng 16 bang vi thép tiét dién chiv
“\* (SVPU) cho cac dwong 16 cbd tlet dién Ion va
chiu anh hwo’ng cla khai thac xuong sau tai cac
mé than ham 10 viing Quéng Ninh dé tang do bén,
kha nang mang tai, kha nang chéng udn, van; do
or’i dinh ctia vi chdng 10;

> Kh| dwcrng 16 c6 dién tich tiét dién khdng l&n
(<18 m A nén str dung vi chéng thép tiét dién chiy
“v" bao gbm 3 thanh mot xa hai cot. Khi dién tich
dwveng 16 >18 m? tuy theo d@d I&n clia dién tich (<
24 m*) co the st dung vi chéng bao gdm 4 thanh
trong do gdém 2 thanh xa va 2 thanh cot. Khi dién
tich dwong 16 16N (>24 m?) co thé st dung loai két

c4u 5 hoéc 6 thanh dang vom hoac dang vom noc
phang 4, 5 thanh ddi véi cac duong 16 doc via
than chiéu day via <3,5 m goc déc thoai;

» V& co ban co thé ap dung cac loai thép tiét
dlen chir V, cac loai vi chéng thép tir thép chir “V”
va bd ndi goéng hai manh cho diéu kién cac mo than
& Viét Nam. Tuy nhién, can cd cac cong trinh nghién
cteu va thi nghiém trong nuéc trwde khi chon dang
nao cho phu hop véi diéu kién tirng khu vuc ap
dung. St dung vi chong thép chir “V" tiét dién
dudng 16 dang vom lién két linh hoat 3, 4 thanh; vi
chéng linh hoat thép chi “V" ndc phang lién ket linh
hoat loai 4 thanh 1a kiéu phu hop hon cho da s6 mo
vai diéu kién khai thac dao [0 hién nay & nworc ta.

5. Két luan

Vi chong thep tiét dién ch@ “V” da c6 nhiéu cai
tién vé dac dlem hinh hoc mat cat ngang, loai thép
ché tao, mdi ndi vi chdng va phu kién lam tang kha
nang chéng uén, chéng van cao hon thép hinh
SVP tir 1,5+1,7 lan, co kha nang mang tai cao hon
tlr 1,4+1,55 1&n. Day la co s& ban dau dé khoang
cach bwoéc chong khong thay déi nhung kha nang
chiu tai, d6 bén, mac do on dinh cao hon dap trng
didu kién cac dwong 10 tiét dién 16n nam sau trong
Iong dat. T do giam dwoc chi phi chdng xén, giam
khoi Iu’ong thép ché tao vi chéng, tang mc do an
toan, 6n dinh, tiét kiém vat liéu va gia thanh van
chuyén.Cl
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Trach nhiém phap ly cla cac tac gia bal bao:
cac tac gia hoan toan chiu trach nhiém vé céc sb
liéu, ndi dung céng bé trong bai bao theo Luat Bao
chi Viét Nam

SUMMARY

| The article shows the research result |
| selecting the quantity, ingredient, properties |
| for the machines, equipments using for
. driving underground construction when the

driving tunnel face velocity is selected
before. :
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duwoc lgi gi?”. Brian Tracy.

VTH swu tém

PHAN TiCH SU C0...

(Tiép theo trang 35)

SUMMARY

When supporting pressures applied at the |
. tunnelling face and/or the TBM tail are too |
. high, blow-out occurs leading to the collapse |
| of tunnelling process. This blow-out condition |
. is normally calculated as the upper boundary |
| of supporting-pressures in tunnelling design,
| especially when tunnelling in soft soil conditions |

. and with shallow depths. This paper presents |
| recent blow-out models in the world and |

introduces a new model for analysing blow- |

' out when tunnelling in multi-layered soil. An

analysis for a blow-out case study of Hochiminh |
Metro Line 1 Bén Thanh-Sudi Tién, Vietnam |

. shows a good agreement between observed |

' data in the field and analysed results from |

. the multi-layered soil blow-out model.

NGHIEN CUU SU DUNG...

(Tiép theo trang 39)

Trach nhiém phap ly cha cac tac gia bai bo:
Cac tac giad hoan toan chju trach nhiém vé cac sbé
liéu, ndi dung céng b6 trong bai bao theo Luét Bao
chi Viét Nam

SUMMARY

Toprotectthe large cross-sectionunderground |

| constructions at large depths, some countries |
| in the world (such as Russia, Poland, Ukraine, ||
| etc.) have put into use V-shaped steel (SVPU) |
| replacing U-shaped steel (SVP). Because, V- |
| shaped steel (SVPU) has many improvements |
| in geometric cross-section characteristics, the |
| mechanical properties and joints construction |
. wich help to increase the load carrying |
| capacity, bending, twisting and stability level. |
. Nowadays, Quang Ninh underground coal |
| mines are going deeper, so that the applying |
| the V-shaped steel (SVPU) increases the |
| stability and security level for underground §
| constructions in mines.
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