PAC BIEM KHE NU'T MO DA vOI
YEN DUYEN (BiM SON) THANH HOA

PGS. PTS. Nguyén Vi Dan, PGS. TS. Nguyén Quang My
Dai hoc Tong hgp Ha Néi

A.DAC PIEM DPUONG PHUONG KHE NUT

Trén dién tich 1km? clia md d4 voi Yén Duyén, chiing 8i da do dugc 5.469 khe
theo 9 tuy€n 10 trinh. S8 khe nirt do dwgc trén céc tuy€n khong d¥u nhau. Vi c6 tu
nhv tuyén 43, dwong di rét khé khin, nén chi do dwoc 161 khe nirt. Trong khi d¢
tuy&n d& di, nhr tuy€n 38, do dvgc 1.293 khe nit. Tuy s3 lwgng khe nit do dugc
céc tuy&n khong dBng du, song v6&i s lwgng trén 5.000 khe nirt do durgc trén mot
tich 1km? cing di 1am séng tb nhirng dfic ditm cda ching.

D2 rit ra nhirng d3c di¥m dwdng phrong khe nirt cia todn md d4, ching ta l3n |
phén tich djc di¥m khe nift cia tirng tuyén (xem bang th8ng k& va hoa db thj khe nirt
tirng tuy€n).’

Trén tuy€n 35 do dugc 846 khe nitt va dwong phwong cia ching dvgc bidu |
trén 8 hoa dd thi. So sénh, d8i chi€u 8 hoa d3 thi, ta thdy dwong phrrong khe nit ch
wu th d8u ndm vao bai khodng dwong phrrong 37°5 -52°5 va 127°5 -142°5. Tirc 1a c6
phrong vi Ddng bic 45° (hosic Ty nam 225°) va Ddng nam 135° (hodc 12 Tay bic 31!
NE&u tinh ph¥n trim trung binh cla todn tuy&n thl phwong vi 45° chi€ém 24,12%
phurong vi 135° chi€m 16,37%. Khai quat hon, ta thdy t4t ci khe nit c6 phrong v
phfa ddng bic chiém 60% tBng s8 khe nirt, cac khe nit c6 phrong vi * Dong nam ch
40%

Tuy€&n 36 chi do diwgc 470 khe nirt va s§ hoa dd thj c6 4 hoa chinh va 4 hoa b3 s
So sénh 8 hoa dd thj, ta thy céc khe nirt & tuyén ndy ciing c6 hai huwéng chinh: Déng
- Tay nam 45°-225° va Dong Nam - Tay Bic 135 °-315 °. Nhung s8 lrgng phin trar
day, huéng Dong Nam 135° chiém wu thé 12 22,50%. Con hwéng Dong Bic chi ch
14,5%. Nhin chung, t&t ci céc khe nirt c6 hwéng Dong Nam chiém 57% céc khe nir
buéng Dong Bic chiém 43%.

Tuy&n 37 12 tuyén déng dirgc chii §, vi theo tuy&n nay c6 10 s& 1. Chinh trong 1d
cic nha dja chit Doan 46 da quan sat lh‘iy mdt s& hang dong I&n khién ho phai it
dE nghign ciru céc khe nirt va céc hién tuigng karst trén m3t. Nhung do diBu kién dic |
cia dia hinh, nén s8 lwgng khe nirt chi do dwgc 386 c4i theo tuy€n chinh va 428 khe t
tuy&n 37A. Tuy vdy céc db thi cia tuy&n ndy ciing rit dic trung. Phan tich 8 hoa dd
ciia tuy&n 37 ta thdy céc khe nit & déy ciing c6 hai hwong thdng tri. Huéng Dong bic
chi€m 21,2%, huéng Dong nam 135° chiém 13,50%. Trén tuy€n ndy, c6 hoa cho t

(*) & day nét phuong v} cia khe nirt xin hidu 12 phuong vi dudmg
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yng DOug bic chi€m wu the tuyét d3i, thi dy hoa db thi s& 8 bitu hi¢n dwdng phrong
‘céc khe nirt & phin cu8i tuyén.

D2 1am rd thém dic di€m khe nirt ciia tuy&€n 37, ching tdi da ti€n hanh do khe nirt &
€0 37A, ndm gitra hai tuy&n 37 va 38, cich d€u hai tuy&n khodng 100m. Tuyén 37A dat
ngang qua mdt kh&i nii ma phin trén cla cic swdn déu bj syt d5 manh li¢t, dudng
g nil r&t sic sdo, c6 nhiBu carw sic nhon...

Phin tich c4c hoa dd thi biBu hi¢n cic khe nit do dwoc theo dudng sdng ndl c6
yng c4t ngang tuy&n dia ch4t thim do, thdy ring céc khe nirt & day ciing c6 hai hwéng
nh: Dong Bic va Déng Nam. Trong khi huéng Dong Nam c6 wu th& tip trung theo
yng 135° va chi€m khoing 17-18% thi hwréng Dong Bic phin tan theo cic hwéng 15°,
, va 60°. Nhr vy, & ddy hu6éng Dong Nam tip trung hon va chi€m wu thé.

Trén tuy€n 37A c6 di¥m hoi dic bidt 12 cac khe nirt do dac theo tuyén lai c6 phrong
hinh B4c Nam chi€m wu th& (xem hinh 4 tuy&n 37A).

Trong céc tuy&n thu thip dvoc diy di s8 ligu vE khe nirt nhit 12 tuy&n 38. Vi tuyén
dE di va khong bj 16p thyc vat che phit nhrr & mdt s cac tuyén khac. Trén toan tuyén
dwgc 1.293 khe nirt. D6 12 58 khe nirt cung cdp nhirng s8 li¢u dang tin ciy cho 13 hoa
thi. C6 th coi day hoa db thi cia tuy&n nay lam chulin cho toan viing nghién ciru. Vi
ng nhirng hiu v& s& lwgng, khong nhirng khe nirt do dwgc & cic dang dja hinh khéc
u (trén sudn, trén dinh, qua cic yen ngya, chan vich dirng v.v...) ma con béi tinh
sh x4c cda 06, vi tuy&n ndy nhigu doan da dwgc min don sach, do d6 cac khe nirt d&u
a 10 rang hon so véi cac tuy&n khac.

Phén tfch 13 hoa dd thi cia tuy&n nay, ta cing thiy r6 cac khe nirt chi ¢6 hal huéng
ng tr 1a Dong Bic va Dong Nam. Nhung & day c6 dic ditm ndi bit hon so vél chc
‘n dd n6i & trén va c6 nhirng hoa dd thi that dign hinh, rat dep, dic trung cho hai
'ng thdng trj cia khe nirt cia hai hoa dd thj s& 7 va s& 8, dac bi¢t 12 hoa dd thi s 7.
' s8 7 chl r6 hai hwéng Dong Bic 45° chi€m 33% vi huéng Dong Nam 135° chigém
» cAt nhau va tao thanh mt g6c vudng. Nhin todn tuyén, khe nirt c6 huéng Dong Bic
chi€m 20,61%, va hwéng Dong Nam 135° chitm 13,84% 13 hwéng chidm wu (he.

Ta phdn tich them céc tuy&n 40 va 41 12 hai tuy&n do duyc twong d3i nhiu khe nirt
‘&1 chc tuy&n 38 va tuy&n 35 ta ciing thiy cac khe nit c6 hwéng Dong Bic 45° va
'ng Ddng Nam 135 12 hai hwéng chidém wu thé.

Tuy&n kh6 di nhdt 12 tuy&n 43, chi di dwgce 1 doan va do dugc 163 khe nit. Nhung
hoa dd thi ciia tuy&n ndy cing chird hai hwéng thdng tri cia khe nirt 1a huéng Dong
45° va huéng Dong Nam 135°.

Céc huéng thdng tri cia cic hoa db thj cia hai tuyén 39 va 42 cing tudn theo mdt
ludt nhu t3t ¢4 cac tuy@n cia ving nghién ciru.

Tir céc dim trinh bay & trén, qua cic bang thdng ké va cic ddy hoa db thi bitu hi¢gn
ong vi khe nirt cia tirng tuyén cia ving md da'va quan sat trén so dd khe nit, ta c6
di dén k&t lugn v& dic ditm phuong vi khe nirt cia viing nay.

Nhung d& dam bao tinh khach quan va chinh x4c hon, ta hay dua (4t ca céc s8 ligu
g k& khe nirt va cic hoa db thi cia tirng tuyén ve dang tdng quat cia todn ving
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nghién ciru.

Phan tich bang thdng ké va cic hoa d® thi bitu hi¢n khe nirt cia toan tuyén va t
ving (xem bing thdng ké s8 ...) ta thdy c6 hai 6 khodng goc phuong vi cia khe nit ch
ti 1¢ phin tram cao nhAt 12 khodng tir 37°5 d&n 52°5 chi&m 16,20% va khoang t¥ 12
d&n 142°5 chi€m 15,45 so vGi tdng s8 khe nirt cia toan viing, tirc 12 phu hop v6i céc
phwrong vi Dong Bic 45° va Dong Nam 135°,

Trén co s& th8ng ké céc s8 ligu khe nirt do dwgc ngodi thyc dia va trén co s& di
phwrong phép dB thi d& biZu hi¢n dudng phirong khe nirt, ta c6 the k&t lugn ring, céc |
nirt trong kh3i d4 voi thudc md d4 Yén Duyén c6 tudi T2a chay theo hai huéng chi y&
Dobng Bic 45° va Dong Nam 135°. Hai hrréng ndy cét nhau du6i 1 goc vudng hodc |
vudng gbc v6i nhau.

B. MOT VAI NHAN XET VE NGUON GOC KHE NUT.

Trong d4 cacbonat, khe nit 12 mot trong nhirng nguyén nhan phét sinh cia nh
dang karat trén mjt ciing nhv karst ngim. D& gitp cho viéc nghién ciru cac dang kars
day, trén co s& phan tich céc s3 lidu, ching tdi c6 mdt s8 nhan xét v& ngudn gdc céc |
nirt nhr sau:

Theo Mikhailp (1956) va Xdc616p (1962), v& ngudn gdc, cac khe nirt drgc chia
hai loai, khe nirt phi ki€n tao va kbe nirt kién tgo.

Thudc céc khe nirt phi ki€n tao gdm c6 cic khe nirt xudt hi¢n trong qué trinh tao
hay 12 céc khe nirt phén via; cac khe nirt xust hign trong qué trinh ngudi lanh clia macr
Céc khe nirt phong h6a, céc khe nirt do trong lyc va cic khe nirt nhén tao.

Khe nirt ki€n tao bao gbm céc khe nirt c6 lién quan v6i cac chuyEn dfng dit doan
chc khe nirt the ché.

Vigc_phén loal khe nirt theo ngudn gdc c6 nhidu kh6 khin ddi hoi vi¢c nghién ¢
phii ti mi va toan dign. & diy ching toi chi dwa ra mdt s& nhian xét dya trén co s& ph
tich va nhin xét v& hinh théi cia khe nit.

Chiing tdi da ti€n hanh 1am trang hop céc hoa dd thj cia khe nit & trén mat dia hi
va céc khe nirt do dwgc trong cac tuyén 1o,

Chiing toi da 1am trang hop hoa db thj cia céc khe nit trén mOt doan dai gin 30(
thudc tuy&n 37. Tuy&n ndy dit theo dudng phuong gin tring véi dudng phuong cia |
1a Déng B4c 50°. Ld & d cao 20m, siu vao 300m.

Quan s4t hoa dd thi tring hep, ta thdy cic khe nit & trong 10 hiu nhw chi ¢6 m
phwong duy nhit Ddng Nam 135°, chi€m gin 50% tdng s& khe nut trong 13. Trong khi.
cic khe nit & trén mit vén c6 hai huéng chi y&u 1a Dong Bic 45°, chiém 30% va hué
Dong Nam 135°, chi€m 20%. Nhur vy céc khe nirt trén m3t va cic khe nirt trong 1dng ¢
kh3i nui (téc 12 trong 18) c6 mdt hwéng tring nhau 12 hwgng Ddng Nam 135°. Nhin th
ring, & dw6i sdu céc khe nirt c6 huéng Dong Nam chi€m wu thé tuyét dai.

Céc khe nirt ¢6 hwéng Dong Bic 45°, & trong 13 khong thfy xuft hign.

Nhu viy cic khe nirt c6 huéng Dong Nam 135° thudc loai ndo, con cic khe nirt
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¥ng DOng Bic 45° do d4u ma c6 ?

Lau nay, cic nha dia chit trong nwéc cing nhr c4c nha dia chit nwéc ngoai da
ién ciru dia chit & Vi¢t Nam du cho ring d4 voi c6 tudi T2a & Yén Duyén 12 d4 vdi
1g kh&i. ThE nhwng cc nha dia chit thim do clia Doan 46 khi vé so dd tuy&n 16 s8 [ va
Il da dva ra kh4 nhi€u 53 li¢u th€ ndm cia d4. Trén doan dai 300m cla tuy&n Lo I,
ing t81 thy & 12 vj trf c6 ghi th& ndm cia d4 nhv sau:

Tix cira 10 sdu vao 60m thé ndm do dwgc: 30 45 dwdng phrong 120°

- 108m - 40 20 - 130°
- 115m - 40 20 - 130
- 118m - 3020 - 120
- 126m - 50 20 - 140
- 129m - 3020 < 120
- 161m . 50 15 - 140
- 174m - 30 20 - 120
- 202m - 10 20 - 100
- 216m - 3020 - 120
- 236m - 2070 - 210
272m - 6075 - 150

NEu céc s8 lidu trén 12 déng tin cdy, thi da voi & day phin lon c6 phrong vi drong
rong tir 120° d&n 140°. Va nhu viy cic khe nit & trén mit dia hinh va cic khe ngt
1g tuy€n 18 ¢6 dwong phrong Dong Nam 135° dwoc cof 12 phd hop v61 phuong vi
rng phrong ciia da. Nhw vdy cic khe nirt nay c6 thE dwoc coi c6 ngudn gdc phi ki&n
-dwoc hinh thanh do qua trinh tao d4, hay qué trigh phén via.

Ngoai thyc dia, ching t8i ciing quan s&t thay rit nhi¥u khe nit c6 buréng 315°-320°
12 c4c huéng 135-140° c6 kich thuc 16n va kéo dai qua ohitu kh6i nii, thwong phd
 v61 céc khe hém hogic chay qua céc yén ngya ciia' cac khal nii.

Céc khe nirt c6 huéng ddng bic 45° thudrng phi hop véi huéng kéo dai cha cac day
u karst huéng di chuy¥n chinh cia nwéc ngim. N6 13 tiEn d& cia céc thung liing
t. Nhi®u aha nghién ciru khe nirt cho ring phin 16n céc mang luéi sdng sudi déu
rc khai sinh t c4c khe nit ki€n tao. Phai ching cac khe nirt c6 hwéng 45° & day ciing
1 theo quy luat dé6.

Tém lai, hai hwéng khe nirt Dang bic 45° va bﬁng nam 135° 12 hai huéng chi yéu
in quan d&n qua trinh tao d4 va ki€n tao cla vilng. Va do d6 c6 lién quan chjt ché va
ph8i qué trinh phat tri¥n céc dang karst ctia viing nghién ciru s€ n6i k§ & phin sau.

D& thudn lgi cho vigc tinh toén, ta ldy chitu rdng trung binh cla tdng s8 trung binh
khe nirt 12 11,87m va ta coi toan bp cic khe nirt c6 chidu dai bing 1600m thi c4c khe
c6 di¢n tich bling 178.991m>. N&u dem so sanh v6i dién tich cia khu mé 13 960.000m2
li¢n tich c4c khe nirt bing 18,64 phin tram. N&u ta coi cic khe nirt dBu c6 chitu sau
g 40 cao nhat clha khdi d4 véi Yén Duyén (261m) thi cac khe nit chi€ém mot khdi
ng 16 hdng bing 46.716.912m>. Néu lrgng 16 hdng dem so v6i khdi lwgng ban diu cia
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kh&1 d4 vol (1.600 x 600 x 261) 12 250.560.000m” thi khai lwgng khe nirt chi€ém
phia trim. |

Mic dBu nhirng con s8 tinh toan & trén chi 12 khai quét va c6 tinh chit If tu
nhung db sao n6 cing cho ta mot khai ni¢m vE sy hao hyt kh3i lwgng md d4 do khe
gly nén.

T6m lai v& todn by v&n d& khe nirt cia ving md d4 Yén Duyén c6 thE tém tét
sau: .
Khu md d4 Yén Duyén c6 hé thdng khe nirt khé day dic. Dic di€m cia cic khe
dugc bidu hién & cac mit sau:

1. Toan bf céc khe nirt c6 bai hwéng théng tri co ban 12 Dong bic 45° va Déng
135° H¢ th8ng khe nit c6 phwong vi 45° c6 ngudn g8c kién tao con h¢ th&ng ki
ngudn gbc phi ki€n tao. Hal h¢ th&ng khe nit n2y cit nhau hiu nhwr vubdng géc chin
ph&i c6 tnh chdt quyét dinh qué trinh phat trikn karst trong ving.

2. He th8ng khe nirt c6 tin s8 kha cao. Tinh theo s§ lwgng khe nirt trén 1m. T3
81 da 3,64/m, tin s8 trung binh 1,22/m.

3. DY karst h6a do khe nirt gdy nén khé manh.

- D§ karst héa trén b2 m3t khe nirt bing 18,64%.

- DY karst héa theo khe nirt tinh theo kh3i lwvgng bing 18,64%.

- DY karst h6a gidm theo chi®u sdu 1,15m/m hay 1,12%.

4. Trén 60% s8 khe nirt c6 chitu rong dang k& (rdng trén 30cm) c6 4nh hwéng
trir lrgng cia md da.

Nhirng k&t luin trén diy dwoc rit ra tir nhirng tinh todn cy th trén cac s§ ligu
thip dwrgc ngoai thyc dia do d6 c6 thE giiip fch cho cdng tac dja chit tham do va dja -
¢Ong trinh. Tuy nhién vdn d& dia mgo karst 12 vin d& rdt phirc tap. Nhirng phuong g
nghién cifu c6 tinh chdt dinh lreng dia mao karst chira c6 nha dia mao nio t3ng ke
hoan chinh, do d6 nhirng k&t lun cia chiing 18i khdng trénh khéi nhwgc didm. Nhun,
sao ciing c6 gi4 tr| nhdt dinh d8i v6i viéc danh gi4 trir lwgng md d4, dénh gis didu |
dia ch4t cOng trinh cda khu vyc xay dyng nha méy xi ming Bim Son sau ny.

THE FEATURES OF FRACTURE TRACES OF YEN DUYEN
LIMESTONE MINE

Prof. Dr. Nguyen Vi Dan, Prof. Dr. Nguyen Quang My
Hanoi University -

Based on the observations and measuring on the fields, the authors have given s
results below: .

In studied arca, there are two directions of fracture traces: NE (450) direc
formed by tectonicand ES (135°) directi d with a ic for
Average density of fracture traces Is 1.22 units/lm?, and maximum density-.
units/1m?; intensity of karst processes is stronger along the fracture traces; more t
60% big fracture traces (over 30 cm in width) effact on volume of mine.
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