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NGHIEN CUU CAC YEU TO ANH HUONG TOI HE SO THUA TIET DIEN
KHI THI CONG CAC PUONG LO BANG PHUONG PHAP KHOAN NO MIN
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ITru"d’ng Pai hoc M6 - Pia chdt
S Tai Nguyén Méi trieong tinh Ha Nam
*Tac gia chiu trach nhiém: kienxdn@gmail.com

Tém tit

Tai cac mo than ham 16 cua Tap doan Cong nghiép Than va Khoang san Viét Nam (TKV),
khéi lugng duong 10 dido hiang niam trung binh tir 230 - 250 km dudng 16, trong d6 cac duong 10
chéng bé tong chiém khoang tir 7 - 10%. Cac dudng 16 chdng bé tong thuong co tiét dién trung
binh tir 12 - 16 m? (dic biét mot sé ham tram c6 tiét dién dén 50 m?). Do khong c6 quy dinh 5
nén tir cong tac thiét ké - du toan cong trinh, cac dudng 10 chdng bé tong chua tinh dén hé sd dao
lem, bu bé tong, diéu d6 gy kho khin cho chii ddu tur va nha thau thi cong; trong cic hang muc
d6 thi phan khéi luong bé tong bu lem do nha thau thi cong chiu gdy ra cang thang dén cac bén,
c6 mot s6 truong hop xac dinh do yéu td khach quan vé diéu kién dia chét dugc chi dau tu thanh
toan trong du phong chi phi khdi luong phat sinh. Bai bao tién hanh nghién ctru cac yéu té anh
huong téi hé s thira tiét dién khi thi cong cac dudng 16 bang phuong phap khoan nd min trong
cac mo than ham 16 ving Quang Ninh théng qua viée tong hop, phan tich cac s6 liéu do dac thuc
té. Trong d6 bai bao di sau vao phan tich anh hudng cua yéu t6 khach quan 1a diéu kién dia chat
(gdm dic diém cau trac khdi da, hé s6 kién cb ctia dat da f - ham cua do bén nén...) dén gia tri hé
s thira tiét dién tai cac duong 10 bang. Két qua nghién ctru 14 co s& dé hoan thién cac nghién ciru
va dé xuat gia tri hé s thira tiét dién cho ving than Quang Ninh.

Tir khoa: hé so thira tiet dién; hé so lem; khoan no min; dia chat; noé min.

1. Pit van dé

Hién nay tai Tap doan Cong nghi€p Than va Khoang san Viét Nam (TKV), cong tac dao lem
(d3o vuot) bién thiét ké trong cac duong 160 dugc chap nhan trong xay dung cac duong 10, cong
trinh ngam trong mo khi thi cong cac duong 16 trong mo bang phuwong phap khoan né min (KNM)
nhu céc cong trinh ngdm trong linh vuc giao thong, thity dién... Tuy nhién, cac tiéu chuan va quy
dinh cta Nha nudc hién nay vé hé sb thira tiét dién trong linh vuc ham 16 khong ¢6 hodc chua rd
rang dan dén nhitng vudng mic 16n trong thiét ké, thi cong va nghiém thu cong trinh ngam, mo.
Do khong c6 quy dinh 15 rang nén tir cong tac thiét ké - du toan cong trinh, cic duong 16 chdng bé
tong chua tinh dén hé s6 dao lem, bu bé tong, diéu do gy kho khan cho chu dau tu va nha thau thi
cong; trong cac hang muc do thi phan khéi lugng bé tong bu lem do nha thau thi cong chiu nén gay
ra cing thing dén cac bén, c6 mot sd trudng hop xac dinh do yéu t6 khach quan vé didu kién dia
chat dugc chu dau tu thanh toan trong du phong chi phi khéi lugng phat sinh. Hién tai, Tap doan
Cong nghiép Than va Khoang san Viét Nam dang trinh B Coéng Thuong tham dinh: "Pinh mirc
dy todn xdy dwng mé than ham 16", trong d6 nhiéu ndi dung da duge TKV giai trinh 1am 18 vé co
s& phap 1y; tuy nhién trong cong tac bu lem bé tong phan hao phi theo giai trinh vin chua dugc Bo
Cong Thuong chap thuan vi thiéu cin ctr phap 1y, mic du TKV vién dan phuong phép tinh dugc
van dung theo quy dinh cta cac nudc va mot s6 van ban ndi bd cua Viét Nam. Vi vay, ddi véi
nganh khai thac than ham 10, xac dinh gia hé sb thira tiét dién cho phép khi thi cong cac duong 16
bang khoan nd 1a viéc rat can thiét, d6 1a hanh lang phap 1y dé xac dinh hé s bu lem bé tong trong
cong tac 1ap thiét ké - du toan cong trinh lam co sé phé duyét thi cong xay dung.
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2. Co s& 1y thuyét va phwong phap nghién ctru
2.1. Hé sé thira tiét dién trong dio 1o

Khi thi cong cong trinh ngz‘i’m bang phuong phap KNM, hiéu qua cong tac KNM noi chung
va kha nang giam h¢ so thura tiét dién noi riéng dugce xem la nhén t6 quan trong gop phan néng
cao hiéu qua, chat luong cong trinh xay dung. Trong thuc té hé s6 thira tiét dién () duogc tinh

bang ty s giira dién tich him dao thuc té bang KNM va dién tich theo thiét ké theo cong thirc
(1.1), va hinh 1.3. duéi day (Nguyén Vin DPudc, Vo Trong Hung, 1997):

p=—r (1.1)

Trong do: Sy - dién tich tiét dién thuc té dao, m2; Sy - dién tich tiét dién theo quy dinh cua
thiét ké, m*; Thong thuong p > 1; Gia tri (p) ciing c6 thé tinh bang phan tram (%) theo tri s dién
tich tiét dién thiét ké nhu cong thirc (1.2) va hinh 1 dudi ddy (Nguyén Quang Phich, 2003;
Nguyén Quang Phich, 2005):

y:M.IOO. (1.2)

tk
_ Qua khao sat thyc té va phan tich téng hop c6 thé rit ra nhitng nguyén nhén chinh duéi day
dan dén thura tiét dién nhu hinh 2.1 gom:
- Do diéu kién dja chat cong trinh.
- Do c4u tao thiét bj khoan (bua khoan va tinh dan hdi cta can khoan).
- Do giai phap cong nghé: ho chiéu khoan n6 min, so @b no.

- Do quan 1y va thyc hién cong tic nd min (sai s6 do do v& gwong ham, sai s6 do dinh vi 16
khoan).

Bién thi&t k&
Bién né thuc

Hinh 1. Viing phd hiy vueot gdy ra hé sé thira tiét dién trong dao ham.
2.2. Vé yéu té dia chit

Trong cac nguyén nhan trén, nguyén nhan * ‘Diéu kién dia chdt cong trinh” thuong co anh
huong rat kho, kho luong va tiém 4n nhiéu rui ro khi dao 10 va gia tri hé sb thira tiét dién hinh 2.
Twr kinh nghiém thuc té, nguoi ta phan biét trude hét gitra d4 déo va da khong déo. B4 déo nhu
sét va cac loai d4 mubi. Phan 16n cac da khac thudc vao nhom da khong déo; cac loai da nay lai
dugc chia ra da gion va da dai (hay quanh). Cac yeu t6 gdy anh huong rat da dang, co thé xép
vao ba nhém 1a: cac yéu td vé cau trac va dia chat, cac yéu t6 vat chat va cac yéu td anh hudng
do céc tinh chat cong nghé (Schmit, R.M., et al. , 2006):
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Hinh 2. Tong hop mot sé yéu té anh hieong dén hé sé thiva tiét dién.
% Anh huéng ciia diéu ki¢n dia chit khéng dong nhit

Trong moéi truong dia chit binh thuong (khi 16 dao qua da dién hinh trong ving than Quang
Ninh), khéi da trén guong lo thuong khong dong nhat. Biéu hién, trén ciing mot guwong ham c6
vung nit ne, ¢o vung lién khdi, hé sb kién cb ciing thay d6i khac nhau trén cac vung. Piéu dé
anh huong rat 1on dén chét lugng cua cong tac khoan nd dudng bién 10. Do tinh chat phirc tap
ctia dia chit nén khi thiét ké khoan n6é min khong thé chon cac théng s6 phu hop véi toan bo
guong 10. Nhu vay sau khi nd min, trén bién ham tai cac vi tri ving da yéu sé& bi long roi va 1o
xudng khong con dau hiéu vét khoan bién tir d6 dan toi trén bién ham, thuwong chi con ton tai
40 - 60% vét khoan bién 1o trong diéu kién né tor. Tai mot sé guong gip da ran cing lai giy ra
hién tuwong 16i vao phai khoan xir 1y ciling gay ra lem. Gia tri d6 rong khoang dao vugt cho phép
c6 thé tinh toan nhu sau (Tong Cong ty Song Da, 2001):

ARy = 40% % 0,15cm = 6 cm

Trong d6: 15 cm 14 kich thudc trung binh cila cuc da bi long roi va 10 xudng theo kinh
nghiém.

Hién nay viéc st dung mdt s6 chi tiéu dé dinh luong chét luong khéi da da kha phé bién tai
cac mo. Cac chi s6 danh gia chét luong khdi da RMR, RQD, Q... 1 nhitng thuéc do vé chat
luong khdi da phuc vu cong tac khoan nd min va chdng giit cac dudng 16. Trong cac chi sd trén
thi RMR dugc sir dung dé danh gia anh hudng cta diéu kién dia chat dén h¢ s6 thura tiét di¢n
trong dao 10. RMR ciing ¢ anh hudng dén hé s6 thira tiét dién, tuy nhién quy luat khong rd rang
nhu Hinh 3 theo (Schmitz & Viroux Eurock 2006). Anh huong hudng khe ntt dén hé sé tiét dién
dugc thé hién trén Hinh 2.9, két qua cho thdy khi n6 min trong 16p dat da nghiéng mot goc 45°
thi mtrc do pha thura tiét dién 16n nhat khoang 20%.
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Hinh 3. Anh huong ciia RMR dén hé so thira tiét dién (Schmit, R.M., et al., 2006).
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Ngoai ra, tai mot s6 du an thiy dién ctia Viét Nam, chiéu day lem cho phép theo RMR nhu sau:
Péi véi cac dwong ham nam ngang:
- D6i véi RMR = 40 - 60: 26,0 cm;
- Déi véi RMR > 60: 22,5 cm;
- B6i v6i RMR < 40 cm thanh toan theo hoan cong thuc té.
Poi véi cde giéng nghiéng va giéng dimng
- D6i v6i RMR = 40 - 60: 26,0 cm;
- B6i voi RMR > 60: 22,5 cm;
- P6i voi RMR < 40 cm thanh toan theo hoan cong thyc té.

Tbc do truyén song trong da phan anh sy ddng nhit ciia khéi da. Theo d6, khi tc do truyén

song cang 16n thi h¢ s6 thira tiét dién cang giam do giam sy c6 mat ctia khe nirt, mit phan cach
trong khéi da (hinh. 4).
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Hinh 4. Anh hieong ciia géc cam dén hé sé thira tiét dién theo (Singh, S. P., 2005).

Theo kinh nghiém c6 thé tinh dén mirc d6 lem (tinh theo %) qua gié tri chi s6 phén loai khoi
da (Q) nhu cong thirc va hinh 5 phia dudi.
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Hinh 3. Anh hwéng ciia hé s6 nang lwong trén bién (PPF)
dén muec do lem (tinh theo %) (Singh, S. P., 2005).
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Hinh 6. Anh hueong ciia chi s6 phan logi khéi da Q dén mire dé lem (%) (Singh, S. P., 2005).
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Phan tram lem (%) = -0,12 + 15,07 * PPF - 2,55 * log (Q).

Phan tram lem vao trong (%) = 9,33 - 11,14 * PPF + 0,72 * log (Q).

Trong céc phan tich trén cho thiy cac thong sé diéu kién dja chit ¢ anh hudng truc tiép dén
chat lugng cong tac khoan ndé min ciling nhu h¢ so thura ti€t dién bao gom chat lugng khoi dé theo
chi tiéu Q, RQD, RMR, toc d0 truyén song trong khoi da lién quan dén dac di€m cau truc dat da.
Ngoai ra, h¢ s6 thura tiét dién con chiu d&nh hudng cia cac thong s6 khac nhu do cing cua dat da;
dac tinh don va déo xac dinh bang ty so gitra gio1 han bén nén va bén kéo; mirc Ao mai mon cua
dat da; ham luong thanh phan khodng vat va cd hat trong cau tric cua da.

2.3. Phin tich inh huéng ciia cau tao thiét bj khoan (biia khoan va tinh dan héi ciia cin
khoan)

K¥ thuat khoan va né min c6 anh hudng truc tiép dén hé sb thira tiét dién khi dao 10. Diéu
quan trong can nhd 1a kiém soat cac pha huy dugc bat dau tir vu nd cua 16 min nhom dot pha
dugc dénh déu va khoan boi doi khoan va nd min.

Qua trinh khoan va nb min 1a thiét ké muoi phan trim thiét ké va chin muoi phan tram thuc
hién va thuc hanh. Chin muoi phan trim bao gdm cé nap bang tay ctia d6i khoan va nd min. Do
d6, d6i nd min can duge dao tao tét, co dong co va hiéu loi ich cta vige kiém soat duong bién lo.
Chia khoa thanh cong cua mét giai phap kiém soat sy pha huy do n6 min dio 16 ndm trong su
hiéu biét cia d6i khoan nd. Piéu nay phu thudc vao nhiing yéu t6 sau ddy:

- Anh huéng dén khéi lugng vuot mirc clia cong nhan khoan no;
- Mt d9 sai 1éch so véi thuc tién hién tai;
- Anh huéng dén an toan va moi truong lao dong;
- Ban chét va loai k¥ thuat khoan;
- Thoi gian khoan 16 min;
- Két qua déanh gia, do luong va quan sat dugc;
- Cam két va hd trg cia ban quan ly ddi véi hoat dong khoan thuc té.
% Ky thuit va so' dé n6
Cho dén nay, k¥ thuat va so dd nd thuong xuyén duge nghién curu cai tién nham dat cac muc
tiéu sau:
- Tach boc duoc phan dat da ra khoi khdi nguyén trong pham vi hinh dang va kich thudc cta
khoang khong gian dinh dao véi ndng lugng va chi phi toi thiéu;
- Gifr gin hodc han ché & muc tdi thiéu cac anh hudong dén trang thai cua khéi da;
- Khéi da nd ra gon, c6 kich ¢& cac cuc hop 1y, thuan loi cho cong tac xtic boc va van
chuyén.
< Nguyén nhin sai s6 do do vé girong 16
Cong tac do v€ tim tuyén 10, danh diu cao o, v& bién 10... st dung cac may tric dia chuyén
dung, mia, thudc thép cudn, qua roi, sao go tron. Do trong diéu ki¢n thi cong ham/lo6 am uét,
khoi byi, nén khi v€ bién 1o, tim lo, cao d¢... phai s dung but son c6 nét dam duong kinh tir 4
dén 5 cm (but son thuong lam béng gié quin vao dau cac que go tron) dé dam bao vét son khong
bi troi mat do nudc va thg khoan c6 thé nhin 1& vét son danh diu 16 khoan vién trén guong ham
nhu Hinh 7 va Hinh 8. Guong ham 161 16m khong bang phang ciling 1a nguyén nhan dan dén sai
s0. Gia tri do rong khoang dao vwot do cong tac do dac tam lay bang 1/2 dwong kinh but son
2c¢m (Tong Cong ty Song Ba, 2001):
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Vi tri 16 min thire té . .
Vi tri 16 min theo may trac dia
Puing bien thyc té

Budng bién thist ké

= e _\@L g
Hinh 7. Mé ta sai s6 cong nghe vé gwong ham/1o.

Hinh 8. Hinh anh diém vé gwong ham/Io trén thuc té (Tong Cong ty Séng Pa, 2001).

0,

**  Nguyén nhin do khoan thém

Khi dao 1o bang phuong phap khoan nd min, dé dat duoc budc dao 1a Ly trong mot 1an nd
thi nhat thiét phai lfhoan thém céc 10 khoan mdt gia tri Lkt. Gid tri Lkt dugc tinh theo cong thirc
(4.1) va Hinh 9 (Tong Cong ty Song Pa, 2001):

Lie = Lic - Lo = Lo/ - Lo = La(1/p-1) @.1)
Trong do6 p 1a h¢ so6 str dung 10 min.
Lk 4 Ving oo khi ning Chiéu siu khoan thém
S s + L sal 1¢ long rin cao "\\.
/ L1
_______ ‘:.._........__...._I e e e B e st
\ i
' Duémg bién thiétké |
| =
X E R R oo ERa =
3.50m -
3.90m |

Hinh 9. Anh hurong ciia cong tac khoan thém dén do réng khoang dao vuot.

Nhu vay, trong mdi lan nd min con lai phan chiéu sau 16 khoan ¢ trong da la Lkt. Trong cac lan
n6 min tiép theo, vung guong 16 ¢6 16 khoan nap thudc khi nd giy chin dong, long rdi va giy ra dao
vuot. Gia tri thira tiét dién nay dugc tinh theo so' @6 Hinh 9 (Tdng cong ty Song Da, 2001):

AK - Gié tri d¢ rong khoang dao vuot I16n nhat tinh tir bién thiét ké do khoan thém gy ra la:

AK = L x tang(a.) (4.2)
Phén nd lem trung binh do chiéu sau khoan thém gay ra duogc tinh cho mot chu ky dao 1a:
AK’ = AK x Ly /L (4.3)

3. Nghién ciru dnh huwéng cia diéu kién dia chat dén gia tri hé so thira tiét dién tai cac
duong 10 bang

Trong phan nghién ctru dién hinh, nhém tac gia tién hanh phan tich dit liéu thuc nghiém dé
thdy rd anh hudng cua yéu t6 dia chat thong qua hé s kién cb cua dat da - phan anh d6 bén nén
dén hé sb thira tiét dién. Thong s6 duoc khao sat 1a hé sd kién c¢b cua dat da (f), dic trung cho do
bén nén ciia khéi da.
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Két qué phéan tich két quad do hién truong hé s6 thira tiét dién tai Lo doc via da muac +200 via
6, Hang muc: 10 dgc via (‘12:1 mirc +200 via 6 (Khu B}nh’ Minh - Cong ty than Mao Khé - TKV).
Quan h¢ gitra h¢ so thira tiét dién va h¢ s6 do kién co dat da (f) tai 10 doc via da mac +200 via 6
(Khu Binh Minh - Cong ty than Mao Khé) dugc thé hi¢n trén Hinh 10.

Két qua phan tich két qua do hién truong hé sd thira tiét dién tai hang muc: Lo VT muc -280

dén -250 (Cong Ty CP than Ha Lam - VINACOMIN). Quan h¢ gitra h¢ s6 thtra tiét dién va hé sd
d6 kién cb dat da (f) tai Lo VT muc -280 dén -250 duoc thé hién trén Hinh 11.

THONG SO DO HE SO LEM
IYLE 150 > miigpla

Quan hé gitra hé s6 thira tigt dién va (f)

Gia tri nhd nhat

9
120 / B

b i
cic
benio -
e 7
115 5
5
By 110 4
]
105 2
1
100

1 2 3 4 5 6 7 8 9 1 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 8 29 30 31 32

)

[ToIT)

m— 0 Thaa Bt didn i 5 00 koo o A5t i (1)
Hinh 10. Quan hé giita hé 6 thira tiét dién va hé sé do kién co dat da f'tai lo doc via da mirc +200 via 6
(khu Binh Minh - Cong ty than Mao Khé - TKV).

Biéu do moi quan hé giir hé s6 thira tiet dién va hé so kién co cia dat da
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<
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©53332g p
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Heé s kién c6 ctia dat da (f)

Hinh 11. Quan hé giita hé s thira tiét dién va hé sé dj kién cé ddt da (f) tai lo VT mikc -280 + -250.

Két qua d6 thi quan hé giita hé s thira tiét dién va hé s6 d6 kién cb dat da (f) tai Lo doc via
da mirc +200 via 6, hang muc: 10 doc via d4 muc +200 via 6 (Khu Binh Minh - Cong ty than
Mao Khé - TKV) cho thay anh huéng cta hé sé thira tiét dién khong co quy ludt rd rang v6i hé
s6 kién ¢b cua dat da, trong do h¢ s6 thira tiét dién trung binh dat 1,152 khi hé s6 kién cd cua dat
da trung binh 13 6,35. Trong khi v6i 16 VT mirc -280 + -250 (Cong ty than Ha Lam - TKV) cho
thdy hé s thira tiét dién ti 1& thuan voi hé s6 kién cb cta dat da.

Trong nghién ctru dién hinh tiép theo, nhém tac gia khao sat tai ga tranh goong xuyén via
muc -50 Cong ty than Nam Mau (Hinh 12), ga tranh -120 Cong ty than Nam Mau. Quan hé giita
hé sb thira tiét dién va hé sd do kién cd dét da (f) tai ga tranh goong xuyén via mirc -50 Cong ty
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than Nam Mau - TKV két qua quan hé giita hé sd thira tiét dién va hé sé do kién cb dat da (f) thé

hién trén Hinh 13.

Hinh 12. Mdt bang ga tranh goong xuyén via mirc -50 Cong ty Than Nam Mau.
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o

thira tiét dién ( )
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H

Hinh 13. Quan hé giita hé $6 thira tiét dién va hé sé dé kién cé dat da (f) tai ga tranh goong
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xuyén via mirc -50 Céng ty than Nam Mdu - TKV.
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Hinh 14. Quan hé giita hé sé thira tiét dién va hé so dé kién cé dat da (f) tai ga chan truc mikc -120

(Céng ty than Nam Mau - TKV).



330 HOI NGHI KHOA HOC OcC 3

4. Két qua va thio ludn

Qua phan tich danh gia cac nhom yeu t6 co ban anh huong to1 hé s thira tlet dién khi dao 16
bang khoan n6 min thi ngoai yéu t vé con nguoi ra con phai ké dén bon nhom yéu té co ban: Do
dleu kién dia chat cong trinh, do thiét bi khoan 16 min, do giai phap cong nghé: ho chiéu khoan
nd min, so dd nd, cac thong s6 khoan nd va do quan 1y va thuc hién coéng tac nd min (sai s6 do
do vé€ guong ham, sai s§ do dinh vi 15 khoan). Do do, dé dat duoc hiéu qua trong thi cong céc
duong 10 bang khoan nd min, giam thiéu hé sé thira tiét dién can thiét phai khao sat ti mi diéu
kién dia chat dit d4, sir dung thich hop ho chiéu cho ting loai da ciia mo dé lya chon phuong
tién no, xac dinh cac thong s6 dé xay dung dugc ho chiéu t6i uu, dat duoc muc tiéu bién dao cua
cac duong 10 gin ding v6i bién thiét ké va khdi da it bi pha hoai nhit, giam thiéu hé sb thira tiét
dién. Trén co s& viéc khao sat cac két qua thuc té, nhom tac gid da dua ra mat s6 két qua nghién
ctru dién hinh vé anh hudng cua hé sb kién cb dat da (f) dén gid tri hé sb thira tiét dién cho cac
duong 10 bang, san ga. Két qua nghién ctru cho thiy gia tri hé s thira tiét dién cho cac dudng 16
bang, sdn ga chiu anh huéng cia nhiéu yéu té khac nhau va chua c6 nhitng quy ludt rd rang. Dé
c6 co so danh gia lai dé xuét sat thuc hon can tiép tuc tién hanh theo déi danh gia h¢ s thira tiét
dién tai mot s0 hang muc cac duong 10 dao béng phuong phap khoan nd min tai cac duong 16
trong TKV cing nhu théng nhit lay hé s6 kién cb cua dat da 1a thong sd luu trit, danh gia,
nghiém thu chat lugng cong tac khoan nd min.
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Research on factors affecting on value of overbreak coefficient during
tunnels excavation by blasting method in underground coal mines
in Quang Ninh area
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Abstract

Drilling and blasting has been a preferred method of rock excavation world-wide. Blasting
inevitably causes damage to the peripheral rock mass, which culminates in the form of overbreak
and damaged zone. Damage or overbreak not only endangers the safety of structure and cost
escalation but also delayed completion. Too large damage zone endangers the safety of the front
line workers due to reduction of stand-up time especially for poor rock mass. Functionality and
postconstruction performance of structures get affected due to large extent of damage zone, if not
taken care in time. This paper will carry out a study factors affecting on value of overbreak
coefficient during tunnels excavation by blasting method in underground coal mines in Quang
Ninh area.

Keywords: section excess coefficient, undercut coefficient, drilling and blasting, geology,
blasting.
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