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MO DAU

Hién nay nén kinh té ngay cang phat trién nén nhu cau dung nudc cho cac linh
ngay cang ting manh. Nudc dudi dat 1a mot trong nhitng ngudn nude di va dang duoc
st dung mot cach rong réi. Bé nghién cau dic diém cua cac tang chira nudc dudi dat,
rat can thiét xac dinh chinh xéac cac thong sé Dia chat thiy vin (PCTV) cua tang chaa
nuéc. Cac thong s6 DCTV 1a cac yéu td dic trung cho dic diém cua chinh ting chira do,
nd quyét dinh dén kha ning chtra, dan nudc cua tang chira nudc.

Trong cong tac tham do va khai thac khoang san cta cdc mo, viéc tinh todn céc
thong s dia chat thiy van xac dinh lugng nudc chay vao mé quyét dinh dén hiéu qua
khai thac, phuong an dau tu cho cong tac khai thac khoang san.... Mot trong cac thdng
s6 d6 1a hé sb tham (k). Tinh toan luong nudc chay vao mé c6 thé quyét dinh dén hiéu
qua khai thac hoidc dau tu cho cong tac khai thac khoang san. Vi vay, thdng sb dja chat
thiry vén, trong d6 hé sé tham K 1a mot dic trung ctia dat da can phai xac dinh trong bt
Ky cong tac diéu tra danh gia diéu kién dia chat, dia chat thity van ciia khu mo.

Hién nay cac phuong phap xéac dinh cac théng sé cua tang chia nuéc chi yéu st
dung cac phuong phap truyén thong, da duoc sir dung tir rat lau nhu phuong phap hat
nude, ép nude, do nude... Viéc ap dung cac phuong phap nao tuy dic diém ting tang
chtra nuéc, nhin chung cac phuong phap nay van dat hiéu qua va c6 nhiing wu, nhuoc
diém riéng. Tuy nhién, can thiét 4p dung thir nghiém mot sé phuong phap thi nghiém
méi dé c6 thé ap dung da dang phuong phap phu hop véi diéu kién thuc té, c6 tinh ang
dung rong réi, st dung duoc trong nhiéu diéu kién ciing nhu yéu cau khac nhau that sy
rat can thiét.
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CHUONG 1
TONG QUAN VUNG NGHIEN CUU

1.1 — Mé Coc sau

1.1.1 Piéu kién dia ly tw nhién

a) Vi tri dia ly

Khu vuc moé Bac Coc Sau co dién tich 2,75 km? thuge phudng Mong Duong, thanh
phé Cam Pha, tinh Quang Ninh. Khu vyc nghién ciu nam céch thanh phé Cam Pha
khoang 10 Km vé phia Pong Bic.

b) Dia hinh

Theo tai liéu ban d6 dia hinh ty 1¢ 1: 5000 nim 1974, dia hinh nguyén thay cua khu
vuc mé Bac Coc Sau bi chia cat boi cac thung liing va khe sudi tao thanh hang loat cac doi
ndi cao thip khac nhau. Nhin chung dia hinh khu vuc nghién ctu thuoc loai d6i ndi thap
va thoai, ¢ trung tdm thap hon va cao dan ra bén phia. Do cao tuyét ddi noi thap nhat
+23.00m va noi cao nhat 1a +145.00m. D6 ddc cac sudn ndi tir 20° dén 30°.

Tuy nhién, dén hién tai, hau hét dién tich khu viuc mo da duoc d6 dat thai khai thac
16 thién tir cAc mo 1an can. Khu mé Béic Coc Sau 1a khu vuce d6 thai cia cac mo Péo Nai,
Cao Son. bia hinh nguyén thuy gan nhu khong con, thay vao d6 1a dia hinh d6 thai. Do
day tang dat da thai tinh dén nay c6 chd cao nhat I&n téi 320m so vai dia hinh nguyén thay.

¢) Piéu kign khi hau

biéu kién khi tuong thay van trong khu vuc ¢d anh hudng dén dic diém dia chat
thity vin béi vi cac yéu té khi hau nhu lwong mua, boc hoi... s& quyét dinh lugng nudc bo
sung cho nudc dudi dat va anh huong dén dong chay vao mo.

Khu mé Bic Coc Sau ciing nhu tinh Quang Ninh nam trong ving ven bién nhiét doi
gié mua, chia thanh hai mua trong nam.

Khi hau thuoc viing nhiét déi, @6 4m cao chia lam hai mua. Mua mua kéo dai tir
thang 4 tai thang 10. Mua kho kéo dai tir thang 11 nam trudc téi thang 3 nam sau. Nhiét
do thay do6i theo mla, mla hé nhiét d6 1én dén 37 + 38°C (thang 7,8 hang nim), mua dong
nhiét 6 thap thuong tir 8°C dén 15°C. D6 am trung binh vé mua kho tir 65 + 80%, vé mia
mua dat 81+ 91%.

- Miia mua tir thang 4 dén hét thang 9, luong mua chiém 80% luong mua ca nam,
thang c6 lwong mua ngay 16n nhat 1a thang 8 nam 2005, lwong mua lén téi gan 200mm.
Nhiét ¢6 khdng khi trung binh ngay 27°C, nhiét d6 khong khi trung binh dém 18°C, d6 am
khong khi 80%, hudng gi6 chinh 1a Pong va Pong Nam. Pic diém cua mia mua la néng,
dd 4m cao.

- Mua kho tir thang 10 dén thang 4 nam sau, lugng mua it, c6 thang khong mua,
thinh thoang thang cé biét luong mua 1én dén 133mm tai thang 11 nam 2005. Nhiét do
khong khi trung binh ngay 1a 20°C, nhiét do khong khi trung binh ban dém 13 11°C, ¢6 am
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khong khi dat 60%, hudng gié chinh Bic va Dong Béc. Pac diém cua mua la khd hanh,
lanh, nhiét do khong kh thap.

S6 liéu quan tric luong nudc mua cua tram khi tuong thuy vian Cira Ong giai doan
tr nam 2009 dén nim 2016 nhu sau:

- Luong mua trung binh nim & tram Cira Ong 13 3,514 mm. Luong mua phin bd
khong déu trong nam, gan 90% luong mua tap trung vao thoi gian mua mua. Khoang 75%
lwong mua nay tap trung vao thang 6, 7, 8, 9. Mdi dot mua kéo dai tir 3 dén 5 ngay lién
tuc. Trong cac dot mua to lién tuc, nude mua roi trén bé mat tip trung vao cc vung triing,
viing sut 1Gn, ntt né. Sau thoi gian mua to kéo dai tir 1 dén 3 ngay, nudce trong cac hé thng
10 khai thac bat dau tang, mot phan tich dong trong hé thong 10 cii bo sung cho nudc dudi
dat, lam cho luong nuéc ngam chay vao cac duong 16 ting cao.

Trong d6 cudi thang 7, dau thang 8 nam 2015 lwong mua 1ii lich st 16n nhat trong
vong 70 nam d6 bo vao Quang Ninh n6i chung va Cam Pha noi riéng gay thiét hai nang né
cho sinh hoat va san xuat. Cu thé theo “Bao c4o mua lii ngay 03/8/2015” cua Uy ban nhan
dan tinh Quang Ninh thi khu vuc Cira Ong chi trong vong 9 ngay, tir 26/7/2015 cho toi
03/8/2015 lwong mua do duoc la 1.409,7 mm. Riéng ngay 26/7/2015 lugng mua 16n nht,
dat 436,8 mm.

Nhu vay, cac dac trung mua trong khu vyc mo vai cac dac diém cuc doan s& anh
huong dén luong nudc chay vao mé va la mot yéu té bat budc phai danh gia trong cong tac
tham do va khai thac khoang séan.

1.1.2. Piéu kién dia chat

Trong pham vi khu mo Bic Coc Sau chii yéu phan b cac don vi dia tang thudc gioi
Mezozoi (MZ) va gi¢i Cenozoi (CZ). M6 ta cac phan vi dia tang dia chat tir gia dén tre
trong khu vuc mo nhu sau:

GIOI MEZOZOI (MZ)
Heé trias - Thong thwong - Bac nori — ret. Hé tang Hon Gai (Tsn-r hg)

CAc thanh tao trong hé tang nay la c4c tram tich chira than khu Bac Coc S&u Vi
chiéu day trén 1.000m, phan bé trén hau hét dién tich khu mo. Mat cit dia ting bao gom
cac loai da trAm tich nhu: cudi két, san két, cat két, bot két, sét két va cac via than xen k&
nhau. Cac cdng trinh nghién ctru dia chat khu mé di xac dinh dia ting tram tich chira than
thuoc gigi Mezozoi - hé Trias - thong thuwong, bac Nori-Réti, hé ting Hon Gai
(Tan-r hg). Trong khu mo chi gap cac tram tich thuéc phan hé tang Hon Gai giita
(Tan-r hgz), phat trién va phan bé trén toan dién tich khu moé.

Thanh phan, dic diém cac da tram tich bao gom cudi két, san két, cat két, sét két bot
két va céc via than, thuoc phan hé ting Hon Gai gitta (Tan-r hgz) nhu sau:

+ Cudi két: Cudi két co6 mau xam dén xam sang, thanh phan hat chi yéu 1a thach
anh. C4c hat thach anh twong ddi tron canh, duong kinh hat khong déu, kich thuéc hat thay
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d6i tir 2 + 15mm. Xi ming gan két 1a silic dang co so, da cau tao khéi ran chic, vét vo
khong bang phang, trong da c6 nhiéu khe nit, cac khe nut thuong c6 nhiéu vét bam oxyt
sat mau xam nau.

+ San két: La loai da it pho bién trong cot dia tang, thanh phan hat chi yéu Ia thach
anh, silic, kich thudc hat khong déu tir 3mm dén 10mm, sic canh, xi mang gan két 1a silic
dang co s6. P4 c6 mau xam sang, cau tao khdi ran chic.

+ Cat két: Cét két 12 loai d4 phan bd rong rai va phd bién nhat trong khu vic mo,
chiém ty 1& trung binh 50% cot dia tAng. P4 c6 mau xam sang, xam tro, dén xam tdi, thanh
phan hat chu yéu la cat thach anh, d6 hat bién d6i déu tir min dén thé duogc gan két bang xi
mang silic rat bén viing, cau tao khdi va phan 16p day. Trong da thuong cé it khe nat dugc
cac mach thach anh va 6xyt sat lap day. Chiéu day bién d6i phuc tap, tir 0,5 m dén 15m, ca
biét c6 nhitng 16p chiéu day dén 50m duy tri kha lién tuc theo ca dudong phuong va hudng
doc. Céc lop cat két thuong nam xa véch, tru cac via than.

+ Bot két: Thuong phan bb gan vach, tru cac via than, chiém ty 18 trung binh 36%
trong dia ting. P4 c6 mau xam tro dén xam den, thanh phan chu yéu la cac khoang vat sét
va thach anh hat min, dugc gan két bang xi ming silic, ciu tao dang phan 16p, gan két
tuong dbi ran chac. Trong da c6 chira hod thach thuc vat dang 14 cay bao ton tot. Poi chd
c6 gap khoang hoé 6xyt sat va cac mach thach anh xuyén cit. Chiéu day cac l6p bot két
bién doi rat phuc tap, tir 0,3m dén 20m.

+ Sét két: Loai da nay trong khu vuc nghién ciu c6 mau xam dén xam den, hat min
chiém ty 1& khoang 4% trong dia ting. Pa thuong nam truc tiép ¢ véach, try hoic kep trong
c4cC via than. P4 c6 cau tao phan I6p méng, bi v thanh cac manh nho, chiéu day 16p bién
d6i 0,3m dén 2m, cuc bo c6 noi 1én dén 5m.

+ Than: C4c via than thuong phan bé lién ké véi cac 16p da hat min: bot két, sét két
va cé biét 1a cat két hat min. Trong cot dia ting c¢6 chtra 13 via than, thir tu cac via tir via 1
dén via 12, ¢6 via than phu la VV5a. Céc via than phan bé kha gan nhau. Khoang cach giira
c4c via than tir 25m dén 125m c6 khi 16n hon dén 200m (cac via nam dudi). CAc via than
cd chiéu day mong, thuong khdng 6n dinh dén rat khdng 6n dinh. Riéng hai via than V.7
va 9 c6 chiéu day on dinh, kha duy tri trén toan dién tich khu mo. Nén V.7, 9 duoc sir dung
lam tang danh dau dé dong danh cac via than con lai.

Than khu mé Bai thai Bic Coc Sau ¢6 nhan hiéu antraxit dén ban antraxit, c6 mau
den, anh kim loai, vét v& dang vo s0, dang bac thang, cau tao khdi, don, dé va, chiéu day
trung binh cac via than tir 1,5 dén 5,0m.

GGl CENOZOI (C2)
HE B¢ tir (Q)

C4c tram tich Dé tir (Q) dugc phan bé trén toan dién tich khu mo, phu trén cac thanh

tao cua phan hé tang Hon Gai gitra. Tram tich Dé tt trong khu vuc nghién ciu bao gdm
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c4c loai dat da co thanh phan va ngudn gc khac nhau, chu yéu 1a tan tich, suon tich, boi
tich. Thanh phan cua tram tich Dé tir gdm: cét, cudi, soi, Sét va nhitng tang lin kich thuéc
khac nhau va vat chat hitu co. Chiéu day caa I6p tram tich Dé tir thay doi tir 3 + 6m, trung
binh 4m. Doc theo cac bo sudi, thung liing chiéu day c6 thé Ién hon.

Tram tich Dé tir (Q) khu bai thai Bic Coc Sau hién nay duoc phu bgi ting d4 thai, chi
con phan phia Bic va phia Pong khu mo 1a dia hinh nguyén thay. Qua quan sat thyc té sau
mdi tran mua I6n ¢ swon dbc, taluy dudng dat Dé tir bi bao mon tao thanh cic muong ranh,
nhiéu noi truot 16 gay tro ngai cho giao thdng. Khi xay dung cac cong trinh trén mat phuc
vu cho khai thac mo can phai gat bo I6p phu Dé tia dé bao dam an toan cho cong trinh xay
dung.

Trong khu vuc mé Bic Coc Sau thi hau hét dién tich déu bi pha bai 16p dat da thai.
Lép dat da thai nay nam phu lén céc tram tich thudc he Dé ti.

Thanh phan cua da thai chu yéu 1a c4c loai da cudi két, san két, cat két, bot két, sét
két duogc pha v& do né min véi cac kich thudc rat khac nhau sap xép rat 16n xon. Pay 1a
san pham d6 thai trong qua trinh khai thac 16 thién tir nam 1971 dén nay ciia mé Coc Sau,
Péo Nai va Cao Son. Tang nay chua 6n dinh, ¢6 nhiéu hang hoc nho, vi vay khi xay dung
cac cong trinh trén bai thai can chl y kha ning sut lan va d6 an toan cong trinh. Do day
cta tang thai tir 100 m dén 350m. Pic diém co 1y cua I6p dat da thai nay rat khdng 6n dinh
va vi thé ciing anh huong dén céc tinh chét vat ly khéac cua dat da khu mé.

1.1.3. Pic diém dia chat thily viin

Trong pham vi khu vuc mé, can ctr theo dic diém thanh phan dat da, diéu kién tang
trix, tinh chat chira va tham nudc, dic diém thanh phan hoé hoc cua nuée, dic diém dong
thai ctia nuéc dudi dat, co thé chia ra 3 ting chira nudc nhu sau:

a) Tang chita nwéc 16 hong trong tram tich Bé tir va dat da thai trén mat (q):

CAu thanh nén tang chia nuée ndy bao gdm céc tram tich hé Dé tir, & phan dudi la
san pham phong hoa cta tram tich chira than. Thanh phan dit da chu yéu 1a sét pha cat, c6
chiéu day tir Im dén 5m. Phan trén Ia ting da thai, thanh phan gom cac tang, hon da cudi
két, san két, cat két, bot két va sét két véi kich thudc khong dong déu, sap xép rat Ion xon.
Pay la san pham d6 thai trong qua trinh khai thac 1 thién tir nam 1971 dén nay cia mo
Coc Sau, Déo Nai va Cao Son tao nén.

Tang d4 thai nay c6 chiéu day trung binh rat 16n, tir 100 + 250m, c6 chd day dén
300m. Do cao try tang da thai bién doi tir +50m dén +320 m, trung binh +200m.

Theo tai liéu quan trac & cac 16 khoan dia chét thuy vian BCS01, BCS02, BCS12 ...
trong qua trinh khoan trong tang d4 thai thanh 16 khoan bi sap 16 rat manh, véch 16 khoan
bi d4 nho, lvong dung dich bi mat hoan toan, phai dung bién phap vira khoan vira nhoi dat
sét tron voi mun cua lién tuc méi khoan qua duoc, va phai chdng éng ngay sau khi khoan.
Do vay trong qua trinh quan tric dia chat thuy vin & céc 16 khoan kho phét hién dugc muc
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nudc Xuat hién trong ting da thai, muc nude chi xuat hién khi khoan qua tang d4 thai vao
tang da gdc. Diéu d6 ching to ting da thai ¢ do 16 hong rat 16n va kha niang cho nudéc
thAm qua I6n. Vao mua mua lvgng nude mua roi trong khu mo duoc ting dé thai tiép nhan
toan b, sau d6 duoc tap trung vao cac hé théng sudi ngam thoat ra ngoai & phia Bic khu
ma, ddng thai mot phan chay xubng moong Coc Sau, mét phan cung cp cho tang hia than
bén dudi.

Qua két qua danh gia vé thanh phan thach hoc va quan sat qua trinh khoan tham do
qua tang dit da thai nay cho thiy day 1a mot ting dat d4 kha phirc tap vé kich thuéce hat,
murc d6 tham nuéc 16n, do chit va 6n dinh cua dat da thay di trong pham vi 16n va [a pham
vi tich trir nudc cao, nguy co nudc chay vao mo 1én.

Néu thoi gian mua kéo dai lugng nudce trong tang da thai dugc gitr lai 1au hon sé 1a
nguy co buc nudc trong qua trinh khai thac than ¢ tang phia duéi. Sau khi d6 thai, c6 nhiing
vi tri mue nudc ngam dang cao, nhu tai 16 khoan 159 d¢ cao tuyét ddi mue nude trude kia
la +30,27m, hién nay canh 15 khoan nay c6 15 khoan BCS 01 sau 425m d6 cao tuyét ddi
muc nuéc dudi dat 1a +70,59m. Piéu nay chiing to & diéu kién tang trir nudc cua tang da
thai rat thuan loi. Trong phuong an tham do bo sung da thiét ké bom nudc thi nghiém xéac
dinh céc théng s6 DCTYV trong ting da thai ¢ 16 khoan BCS01, BCS12 nhung khong thyuc
hién duoc Vi muc nudc nam rat sdu trong tang da thai ¢ thoi diém do6. Do vay cong tac bom
nuéc thi nghiém da duoc thay bing cong tac d6 nuéc & LK BCS12, Tai liéu d6 nudc trong
tang da thai tai 16 khoan BCS12 c6 luu lwgng hap thu q = 0,05l/s/m, hé sb tham K =
0,515m/ng. Pay 1a nhitng s6 liéu co tinh chat tham khao bai vi thdng sb dia chat thuy van
chinh xac nhat can phai dugc thuc hién tir nhitng phwong phap thi nghiém thim nhu hut
nudc thi nghiém chum.

b) Phitc hé chiza niréc khe nirt trong tram tich Hé Triat - thong thirong, bdc Nori —
Reti, Hé tang HOn Gai trén (ts hgs)

Phirc hé chira nuéc khe nit nay dwoc thanh tao tir cac tang chira nudc bao gom dat
da cua cac phu hé tang trén, giira, dudi caa hé ting Hon Gai.

- Tang chita mweéc khe nit trong tram tich thugc phu hé tang Hon Gai trén
(tshgs):

Tang chtra nudc nay co chiéu day tuong ddi nho. Puoc ciu thanh boi cac tram tich
c6 tuéng 10ng sbng, trién sdng, va phan nhip, 16p dat da hat min, hat thd nam xen k& nhau.

Nudc trong tang (tshgs) cé tinh chat 4p luc cuc bd. Nguon cung cap cho tang nuéc
nay chi yéu 1a nudc mua, ngdm qua 19 via, cac 16p da nirt né, mién thoat chinh 1a mang
s6ng subi nho trong khu mo.

- Tang chita nwdc trong tram tich thuge phu hé tang Hon Gai giira (tshga):

Tang chtra nude nay bao gom dia tang chira cac via than c6 trong khu mé. Thanh
phan tao nén tang chira nudc gom cac 16p da; cudi két, san két, cat két, bot két, sét két va
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c4c via than nam xen k& nhau theo theo nhip tram tich véi quy luat tir hat thd & xa via than
dén hat min & gan via than. Do véan dong kién tao céc lop da da tao thanh céac nép 16i, nép
16m nho, cac canh cua nép udn co do dbc bién dbi tir 30 - 55°. Theo két qua quan tric & cac
cong trinh khoan nhan thy rang nuéc trong ting nay duoc chia chu yéu trong cac khe nut
cua céc 16p da cat két, san két va cudi két. Boi véi 16p da gdm bot két va sét két, cac khe
nirt thuong bi 1ap nhét bai sét 1am cho cac khe nat khdng c6 kha ning chtra nuée, duoc coi
la cac 16p cach nudc.

Cac 16p da cudi két, san két thuong co chiéu day nho, thudng ton tai dang thau kinh
va duy tri trong dién tich hep. Céac 16p cat két thudng cd mau xam séng, kich thudc hat tir
min dén thd, khe nut phat trién, chiéu day bién doi tir vai mét dén hang chuc mét, c6 nhiing
I6p véi chiéu day dén 50m duy tri twong doi lién tuc theo dudng phuong va hudng déc.
Trong cac mat cat, ty Ié da cat két va san két chiém trung binh khoang 60% tong chiéu day
cua dia tang. Cac 16p da khong chira nudc 1a bot két, sét két thuong co chiéu day bién doi
tir mot vai mét dén hang chuc mét, ciu tao khéi dic sit, khe nat kin (bi lap nhét, kich thudc
nho), chiém ty 18 trung binh 38% trong dija tang.

Do dic diém tram tich phan nhip nén dit da chtra nuéc nam xen ké véi cac 16p da cach
nudc nén nudc trong phic hé nay 1a nude b ap, diéu nay da duoc chang minh ¢ cac 16
khoan bom nudéc thi nghiém 841, 799, 8144, 159 ..., dac biét 16 khoan 843 c6 muyc nuéc
cao hon mat dia hinh +0,25m.

Két qua bom nudc thi nghiém & cac 15 khoan trong dia ting cho thay ty luu luong 15
khoan (q) bién ddi 0,00067 + 0,06090 I/s/m, trung binh 0,01029 I/s/m. H¢ s6 tham (K) dao
dong tr 0,00064 + 0,1267m/ng, trung binh 0,01829 m/ng.

Cong thirc Kurlov thé hién két qua phan tich mau nuéc nhu sau:

HC03,50%,Cly,
M0,87
(Na + K)39M gzgCayg

Loai hinh hoa hoc ctia nuéc la Bicacbhonat Sunphat Natri-Kali Magie Canxi.

Nudc siéu nhat, rét it can, can cimg, nuéc axit yéu, khdng sui bot, luong hap thu xa
phong 1687,49 g/m3.

Két qua phan tich mau nudc thé hién theo cong thirc Kurlov nhu sau:

SOLHCO3,
M0.733
(Na + K)41M g3, Cay;
Nudc c6 loai hinh Sunphat Bicacbonat Natri-Kali Magie Canxi. Nugc nhat, rat it can,
can cung, nudc kiém yéu, nude sui bot, lugng hap thu xa phong 2578.66 g/md.

PHe e

pH; s

Mién cung cap chu yéu 1a nuéc mua, mién thoat 1a cac diém 16 va thoét ra sudi.
Nhin chung tang chtra nuéce (tshge) thudc loai nghéo nudce. Nude trong tang cha yéu chia
trong khe nut cua céc loai dé cat két, san két.
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CHUONG 2

DPANH GIA KHA NANG AP DUNG THI NGHIEM SLUGTEST VA PNEUMATIC
SLUGTEST CHO CAC LO KHOAN KHU VUC MO QUANG NINH

2.1. S6 liéu thi nghiém va két qua tinh toan hé sé tham k
2.2.1. Tai Mé Ha Lam — Hon Gai — Qudng Ninh
Dé tai da lya chon thi nghiém tai 16 khoan NCHL17 tai mo than Ham Lo. Két qua
do dac, kiém tra 16 khoan NCHL17 bang thiét bi camera nhu sau:
- L3 khoan c6 chiéu sau 545 mét; muc nude tinh do duoc 1a 198,2m tinh tir
miéng 16 khoan.
- L6 khoan duoc két cau véi 4 cap duong kinh:
+ Cap duong kinh ®146mm: tir 0 — 190m, két cau ong chéng;
+ Cap duong kinh ®127: tir 190 — 255m, két cau 6ng chong;
+ Cap duong kinh ®108: tir 255 — 350m, két cau 6ng loc;
+ Cap duong kinh ®89: tir 350 — 545m, két cau 6ng loc xen k& 6ng
chéng.
Chi tiét vé dia tang va cau trdc 16 khoan NCHL17 nhu sau (hinh 2.1):
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a
b= o | = C3u trd
) " o < A L2 an r u truc
@ | Bl 2| E|l2|S5 |86 M0 ta dat da " =
~ | S| = | =238 ong chéng
4 o (T <O - - e
=] (O, (7] o o =)
S | = P ES) = = s | €
S | O |2 Ja @ 0 | L O
= S £ o ||l |l= |=
= [ = O (&} (@] (@} =
1 2 3 4 5 6 7 8 9 10
10 7168
1.94 thai 57
20 2.Cat két mau xam, hat nhd @én 16n
o 3.B6t két mau xam sdm
4.L6 cii gdbm bot két, cat két xen 14n than
40 5.Cat két hat nhd dén 16n mau xéam
6.San két hat nho dén Ion
5 7.Cat két hat nhd, xam s&m
6ol 8.Bot két hat nhd dén I6n, mau xam den
9.Cét két hat vira dén hat nhd, mau xam sdm, mau cyc thdi, da clrng don.
70 10.B6t két hat nhd dén hat I&n, mau xam den, mau dang cyc. ‘_Il@l%é_>
11.Cét két hat vira dén hat nhd, mau xam sam, mau cyc thdi, da clrng don.
80
12.San két hat nhd dén hat I&n, mau xam sang
%0 13.Cét két hat vira dén hat nhd, mau xam s&m, mau cyc thdi, da clrng don.
14.San két hat nhd dén hat Ién, mau xam sang.
100 15.B6t két hat Ién dén hat nhd, mau xam den, mau cyc thdi.
16.Cat két hat nho dén hat Ion, mau xam sam.
110
17.B6t két hat I6n dén hat nhd, mau xam den, mau cyc thdi
120 18.S6t két mau xam den, mau cyc vyn, gap nwéc mdm déo.
19.B6t két hat Ién, mau xam den
130 20.Than bén
21.Than cam mau den, mau dang vun, anh kim.
140 22.B6t két hat In, mau xam den, mau cyc thai.
23.Cat két hat nho dén hat I6n, mau xam s&m, mau thdi cuc
150 24.Bot két hat I16n, mau xam den
25.Than cam mau den, mau dang vuyn, anh kim.
1604 | 3 1 161.50|132.29 26.B6t két hat Ion, mau xam den, mau cyc thai
M3n-1 2 5.00 | 4.10 27.C4t két hat nhé dén hat 16n, mau xam sam
170 3 4.50 | 3.69 28.San két hat nhd dén hat I&n, mau xam sang
29.B6t két hat nhd, mau xam den, méu cyc thdi, da clrng chic.
180) 4 10.00 | 8.19 30.Cat két hat nhd, mau xam s&m
31.B6t két hat nho dén 1&n, mau xam den I I
190 5 8.80 | 7.21 32.Cat két hat nho, mau xam sam
19\8 3| 33.B8t két hat nhé dén I6n, mau xam den 3352;
2004 = | 34.Than c&m mau den, &nh bén kim. M&u vyn, b& rdi
35.Sét két mau xam den, mau cuc nhd, mau vun, mém bd.
210 36.Cat két hat nhd, mau xam sam
6 23.50 | 18.07 o
g ; gg ; .ig 37.Bot két hat I16n dén hat nhd, mau xam den, mau cyc théi, 44 rén chic.
220 9 150 | 1.06 38.C4t két hat nhé, mau xam s&m, mAu thai cuc
39.San két hat nhd dén hat I&n, mau xam sang
230) 40.Cat két hat nhd, mau xam sdm
41.Bot két hat I6n dén hat nhd, mau xam den, mAu cyc thdi, da rén chic.
240 42,56t két mau xam den, mau cyc nhd, mau vun, mém bé.
43.Than ban
250) 44 Bot két hat I6n dén hat nhd, mau xam den
10 35.00 | 24.75 45.C4t két hat nho, mau xam s3m
1 5.00 | 3.54 : 0509
260) i 2 46.Bot két hat I6n dén hat nhd, mau xam den, mau cyc thdi, da rén chic. 2020
0,0
47.Cét két hat nhd, mau xam sam gggg
27 X 2 ‘ gogo
T 12 14.50 | 10.25 48.Bot ké‘: hat I6n dén hat nhb,-mau x_ém den, mau cyc thdi, §a rén chic. gggg
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270 : g G logogod
48.B6t két hat I6n dén hat nhd, mau xa&m den, mau cyc thdi, d4 rdn chic. 020%0
1450 | 10.25 ogogog
49.Céat két hat nhd, mau xam sdm, mau thdi cuc 062594
280 . . 909084
50.B6t két hat Ién dén hat nhd, mau xam den, mau cuc thdi, da rin chic. loSog0d
11.50 | 9.23 202024
3.00 | 2.60 51.C4t két hat nhd, mau xam sdm, mau théi cyc 29504
290 108
7.00 | 6.08 52.B6t két hat Ién dén hat nhd, mau xam den, mAu cyc théi, da rin chéc. 350
©,0,4
300, 53.Sét két mau xam den, mau cyc nhd, mau vyn, mém bd. gggggg
202024
54.B6t két hat Ion dén hat nhd, mau xam den, mAu cyc thdi, da ran chéc. 508054
310 ogogog
55.Cat két hat nhd, mau xam sam gogogg
0,0
56.80t két hat I6n dén hat nhd, mau xém den, mau cuc thdi, 64 rén chic. 025904
320 26.00 | 22.52 ; " 085958
5.00 | .20 57.Cat két hat nhd, mau xam sam
260 | 225 58.B6t két hat I6n dén hat nhd, mau xam den
330 0.80 | 0.69
1.50 | 1.30 59.C4t két hat nhd, mau x&m s&m
340 %gg %58 60.B5t két hat I6n dén hat nhd, mau xam den, mau cyc thdi, d4 rén chic.
050454
61.C4t két hat nhd, mau xam s3m 83838§
" < 0,0,
350 62.B3t két hat I6n @én hat nhd, mau xém den, mAu cyc thdi, da rén chéc. o050k
63.5ét than mau den 8ggg
< Z 0,0
64.B0t két hat Ion dén hat nhd, mau xam den, mau cyc thdi, 44 rén chéc. 0908
360} 2090
24.00 | 20.78 0%
2.00 | 1.73
370
13.00 | 11.26
1.00 | 0.87 —
e 4.00 | 3.46 gggg
0,0
5.00 | 4.60 0909
390
12,50 | 11.75
400 w52
© 0]
12.00 | 11.28 2690
150 | 1.41 9950
410 1.00 | 0.94 2020
020 | 0.19
" 85 | 54 —
8.80 | 8.27 2620
i
430 1.00 | 0.97 5000
4.§o 3.;1 0203
440 §25§ §23§
Zgg ?g? OO,
450 2550 | 227 —
3.00 | 272 2040
460 6.00 | 5.44 .
0,0
550 | 4.98 5950
470 450 | 4.20
200 | 188 E=s
480, 89
545
14.50 | 13.63
0.40 | 0.38
490
500 11.60 | 10.90 o505
OOOO
OOgO
510 970 | 9.12 2090
4.00 | 3.76
2.00 | 1.88 ©=0
6.00 | 5.64
529 100 | 0.94
2380 | 256 e
0,0
530 0500
7.50 | 6.50 195%0|
4.00 | 3.46
540 0.50 | 0.43
7.50 | 6.50

Hinh 2.1 — Cot dia tang 16 khoan NCH17

Tai 16 khoan NCHL17 tién hanh thi nghiém Slgtest va thi nghiém PST. T s liéu
thi nghiém ¢4 thé tinh toan duoc hé sé tham k nhu sau:

+ Theo két qua thi nghiém Slugtest, hé sé tham k c6 gi4 tri nhu sau:

) bot 1: K=0,024 (m/ng)

) bot 2 : K=0,021 (m/ng)
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+ Theo két qua thi nghiém Pneumatic Slugtest tinh duoc hé sé tham k nhu sau:
e  Potl:K=00121(m/ng)
e  Pot2:K=00118 (m/ng)
Két qua tinh toan thong sé DCTV tai 15 khoan NCHL17 duoc thdng ké trong bang
sau (bang 2.1):
Bang 2.1. Tong hop két qua tinh toan hé sé tham k tai 16 khoan NCHL17

Két qua tinh toan hé
STT Thi nghiém Bot hit nude s0 tham k (m/ng)

1 Slugtest Thi nghiém dot 1 0,024
Thi nghi¢m dot 2 0,021
Trung binh 0,0225
PST Thi nghiém dot 1 0,0121
? Thi nghi¢m dot 2 0,0118
Trung binh 0,0119

Két qua tinh toan hé sb tham K tai 16 khoan NCHL17 theo tai thi nghiém phuong
phap Slugtest, ciing nhu thi nghiém theo phuong phap PST nhin chung 2 lan thi nghiém
cho hé s6 thim k gan nhu nhau. Két qua hé s tham k giira 2 phuong phap thi nghiém khac
nhau nhung déu phu hop vai cac két qua thi nghiém tinh toan hé sé tham k da cong b
trong vung nghién cuu.

2.1.2. Tai Mo Cgc Sau — Qudang Ninh

Sau khi tién hanh khao sat thuc dia, trén co so diéu kién thuc c6, dé tai da luva chon
thi nghiém tai 156 khoan BCS1351 tai mé than Coc Séu. L& khoan BCS1351 d tién hanh
bom nudc thi nghiém, hién tai dang duoc sir dung dé quan trac myc nudc.

LS khoan nam trén bai d6 thai cao hon mit duong 6 td khoang 20-25m , hién tai,
mua d3 1am x6i mon dudng déc di 18n, do d6, viéc di chuyén céc thiét bi thi nghiém 1én 15
khoan nay 1a twong d6i kho khan.

Truéc khi thi nghiém da tién hanh camera I8 khoan dé kiém tra ciu trdc 16 khoan
BCS1351, 15 khoan ¢c6 cau trac nhu sau:

- L5 khoan c6 chiéu sau 593,6 mét; muc nude tinh do dugc 1a 198,2m tinh tir miéng
16 khoan.

- Ld khoan duoc két cau voi 4 cap duong kinh:

+ Chiéu sau L6 khoan: 593,6m
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+ Chiéu sdu muc nudce tinh: 114,5m
+ Chiéu dai 6ng loc : 115m, duoc dat tir 10 dén 125m
Cot dia tAng va cau trdc 16 khoan BCS 1351dwgc thé hién nhw hinh duéi day
(Hinh 2.2):

Chidu day 1dp

Muc nudc

tinh Céu tric
M6 td so lugc cdc 18p d4t 44 va than 6ng chéng
éng loc

Xuét| én
hién|dinh

Chi2u sau tru
Chidu day that

Tudi dia chét
S6 thd tu 1dp
£
o
%
4

o| Thude ty le

20

30

40

50

60
1.Thai: thanh phan gdm san két, cat két, bdt két, mau x&m den, mau xa&m sang, mau
cuc

70

80

90

110

125.104125.10§111.46
130

2.Cét két hat nhé dén vira: mau xam, miu théi cuc vun

$108mm

[N

0.50 | 0.45 3.Sét két: mau xam den, mau cyc

4.B6t két kep sét: mau xam den, miu cyc
150 4.00 | 356

150 | 134 5.S6t két: mau xam den, mau cyc

090 | 080 6.80t két kep sét: mau xam den, miu cuc

LIOFN
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260

4.00

4.00

oo
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6.10

8.60
2.00

8.10

27.10
1.70
1.60

7.80
1.50

2.50
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0.3
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2.32
1.25
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7.22
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1.51
1.43
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7.Cét két kep sét: mau xam, mau cyc vun

8.B6t két kep sét: mau xam den, mau cuc Tram nat xi méng
9.Sét két: mau xam den, mau cuc

10.Bot két kep sét: mau xam den, méu cuc

11.Sét két: mau xam den, mau cyc

12.Sét than: mau den, mau cuc vun

13.Cat két kep sét: mau xam, mau cuc vun

14.Bot két kep sét: mau xam den, mau cyc
15.86t két: mau xam den, mau cyc

16.Bot két kep sét: mau xam den, mau cuc
17.Sét két: mau xam den, mau cuc

18.Cat két kep sét: mau xam, mau cyc vun
19.S6ét két: mau xam den, miu cuc
20.Cat két: mau xam, mAu thdi cuc, phan I6p day, rin chic

21.Bot két kep sét: mau xam den, mau cuc
22.Cat két kep sét: mau xam, mau cuc vun

23.Bot két: mau xam den, cAu tao phan 16p day, mau théi cuc

24.Cét két: mau xam, mau thdi cuc, phan I&p day, rin chdc

25.96t két: mau xam den, mau cyc, mém

26.S6t két chira than: mau xam den, den, mau cuc

27.Bot két kep sét: mau xam den, mau cuc

28.Cat két: mau xam, mau théi cyuc, phan I&p day, rén chic
29.Bot két kep sét: mau xam den, mau cyc

30.Cat két hat nhd dén vira: mau xam, mau thdi cuc

31.San két: mau xam tréng, phan 16p day, mAu théi cyc.

32.Cat két: mau xam, mau théi cuc, phan Iop day, rén chéc
33.San két: mau xam tréng, phan I6p day, mau théi cyc.

34.Cat két: mau xam sang, méu thdi cuc, phan 16p day, rén chéc

35.B6t két: mau xam den, chu tao phan 16p day, mau théi cuc
36.Than: mau den, anh kim, mAu cuc vun, gan két yéu

37.Bot két kep sét: mau xam den, méu cyc

38.S6t két: mau xam den, mau cuc

39.Than: mau den, anh kim, mau cuc vun, gén Kkét yéu
40.Sét két: mau xam den, mu cuc .
41.Than: mau den, anh kim, mau cuc vun, gén két yéu
42.Sét két: mau xam den, mau cuc

43.Sét chiva than: mau den, mau cuc

44,86t két: mau xam den, mau cu

45.Sét chira than: mau den, mau cuc

46.Sét ket: mau xam den, mau cuc

47.Bot két: mau xam den, mau cuc

48.Cat két hat vira dén nhd: mau xam den, mau xam, mau théi cuc, cuc

H89mm

186,0 m
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360

370

380

390

400

410

420

430

440

450

460

470

590

- |593.60] 620

5.02
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49.Bot két: mau xam den, mau cuc
50.Than: mau den, anh kim, mau cyc vyn, gén két yéu
51,56t két: mau xam den, mau cuc
52.Than: mau den, &nh kim, m&u cyc vun, gén két yéu
53,80t két: mau xam den, miu cuc
54.Than: mau den, 4nh kim, m&u cyc vyn, gén két yéu

55,86t chira than: mau den, miu cyc

56.Cat két hat vira dén nho: mau xam den, mau xam, mau thi cuc, cuc

57,84t két: mau xam den, mau cuc
58.Than: mau den, anh kim, m&u cyc vun, gén két yéu
59.Sét than: mau den, m&u vun cyc
60.96t két: mau xam den, mé&u cuc

61.B0t két: mau xam den, mé&u cuc
62.C4t két: mau xam, mAu thai cyc, phan |6p day, rén chic

63.San két: mau xam tréng, phan I6p day, mau théi cyc.

64.Cat két: mau xam, mau thi cyc, phan 16p day, ran chac
65.5an két: mau xam tréng, phan |6p day, méu théi cyc.
66.Cat két: mau xam, mau théi cuc, phan |6p day, ran chéc

67.San két: mau xam tréng, phan |6p day, mau théi cyc.

68.Cat két: mau xam, mAu thai cyc, phan |6p day, rin chéc

69.San két: mau xam tréng, phan I6p day, mau théi cyc.

70.C4t két hat vira dén nhd: mau xam den, mau xam, méu thi cuc, cuc
71.Than: mau den, anh kim, mé&u cyc vun, gén két yéu

72.86t than: mau den, mAu vyn cyc

73.Than: mau den, &nh kim, m&u cyc vun, gén két yéu

74,56t két: mau xam den, mAu cyc )

75.Than: mau den, 4nh kim, m&u cyc vun, gén két yéu

76.B0t két: mau xam den, mau cyc

77.Cét két hat nho: mau xém, phan 16p day, mAu thai cyc, cyc

101.Cét két hat nhé dén vira: mau xam den, xdm séng, mAu thdi cyc, rén chic

Hinh 2.2 - Cot dia tang va cau tric 15 khoan BCS 1351
+ Tai 15 khoan BCS1351 d¢ tai tién hanh thi nghiém slgtest, két qua tinh toén hé s

thAm k nhu sau :
bot 1: K=1,81 (m/ng)

14
A

0
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o bot2: K= 1,71 (m/ng
+ Tai 15 khoan BCS1351 tién hanh thi nghiém PST, tir két qua thi nghiém tai 15
khoan BCS1351 theo thi nghiém PST duoc hé s thim k nhu sau (bang 2.2):

. bot 1: k=2,05(m/ng)

o bot 2 : k=1,89 (m/ng)

o bot 3: k=0,92 (m/ng)

Két qud tinh toan thong sé6 PCTV tai 16 khoan BCS1351

Bang 2.2. Tong hop két qua tinh toan hé s6 tham k tai 15 khoan BCS1351

Két qua tinh toan hé
Thi nghiém s6 tham k (m/ng)
STT Dot hat nude
Slugtest | Thi nghiém dot 1 1,81
! Thi nghiém dot 2 1,71
Trung binh 1,76
PST Thi nghiém dot 1 2,05
2 Thi nghiém dot 2 1,89
Thi nghiém dot 3 0,92
Trung binh 1,62

Két qua tinh toan hé sé thim K tai 16 khoan BCS1351 theo tai thi nghiém phuong
phap Slugtest nhi chung 2 lan thi nghiém cho hé s thim k gan nhu nhau. Thi nghiém theo
phuong phap PST, cac két qua thi nghiém ciing nhu tinh hé sé tham k giira cac lan thi
nghiém khac nhau. Nhu vay, cac gia tri hé sé tham k giira cac lan thi nghiém c6 sai so rat
I6n. Két qua tinh todn hé s6 tham k Ién hon nhiéu so véi cac gia tri tinh hé sé thim k da
cdng bd trong tang chtra nwdc ndy tai moé Biac Coc Sau.

2.2. Panh gia kha ning ap dung thi nghiém Slugtest va Pneumatic Slugtest
cho céc 16 khoan khu vuac mé Quang Ninh

2.2.1. Phwong phap thi nghi¢m PST va Slugtest

a) Nguyén ly phuwong phap thi nghiém PST

Thi nghiém PST nham nghién ciru va tinh toan hé sb tham k cua tang chira nudc,
dwa theo nguyén tic nén khi vao 15 khoan dé lam thay d6i muc nuée trong giéng va theo
d6i qua trinh hdi phuc muc nuée. Day 1a mot phuong phap thi nghiém méi hién da duoc
&p dung phd bién trén thé gi¢i nhung chwa tirng 4p dung tai Viét Nam, phuong phap nay
d3 thé hién tinh wu viét so véi cac thi nghiém khac nhd nguyén Iy thi nghiém quan tric su
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bién d6i muc nuéc do khi nén ma khong can bom nuéc ra khoi 16 khoan, kich thuéc bo
dung cu nhé gon va quy trinh, thoi gian thi nghiém nhanh chong, don gian.

b) Nguyén ly thi nghiém Slugtest

Thi nghiém Slugtest xac dinh hé sé thim k cta ting chtra nuéc bang phwong phap
tha mot vat ning da dugc xac dinh thé tich vao trong 15 khoan (thanh Slug) nham tao ra
mot do chénh muyc nudc trong 15 theo ddi qué trinh hdi phuc muc nudce trong giéng nho
cac thiét bi do dac ty dong (levelogger, transducer) va thu cong (diy do muc nuéc). Thi
nghiém Slugtest cling khong phai 1la phuong phap mai, nhung méi ap dung tai Viét Nam
khoang 15 nam

¢) Uu diém cua thi nghiém PST va Slugtest:

+ V& ban chat 2 phuong phap PST va Sgugtest 1a giéng nhau. Co s ly thuyét ciing
nhu phan mém 4p dung dé tinh toan hé sé tham k 1a nhu nhau. Hai phuong phap nay ap
dung rat hiéu qua tai nhitng khu vuc diéu kién dia hinh khé khan, tang chira nuéc c6 hé sb
tham nho nhu cac khu vuc gén nghia trang, bai rac, dé, dap....

+ Thi nghiém phuong phap nay khdng can bom hay lay nuéc tir ting chira nuéc ra
khoi 16 khoan nén khong can thiét ké hé théng thoat nude khi tién hanh thi nghiém nhu cac
phuong phap truyén théng bom nudc, d6 nude hay ép nudc.

+ Dang thi nghiém nay kha hiéu qua cho céc 16 khoan c6 duong kinh nho nhu 16
khoan quan sét, 15 khoan quan trac khong thé Iap dat may bom; tc d6 hdi phuc muc nuéc
khong qua nhanh, thiét bi thi nghiém nho gon.

+ Phuong phap thi nghiém nay phi hop véi hau hét cac tang chira nude, dac biét 1a
c4c tang chira nude ¢d tinh tham trung binh va nho. Tuy nhién thi nghiém PST da khac
phuc duoc han ché cua phuong phép Slug test sir dung thanh chiém chd, c6 thé ap dung
cho céac tang chira nudc c6 hé sé tham 16n va cac 16 khoan c6 dudng kinh 16n bang viéc sir
dung may nén khi ¢ cong suat pht hop.

+ Duya vao cac két qua do dac va cac phan mém hd tro ta co thé dwa ra duoc céc
dang d6 thi biéu thi mdi quan hé giita qua trinh hdi phuc muc nuéce theo thoi gian, ap dung
céc cong thire dé tinh toan hé sb thim (K).

d) Nhuweoe diém cua thi nghiém PST va Slugtest

+ Khong thé tién hanh thi nghiém néu ciu tric giéng khoan c6 di thudng nhu nit

v hodc ¢d dng loc treo

+ Chi danh gia dugc mét viing nho cia tang chira nudc lién ké véi 16 khoan

+ Chi tinh toan cho cac vi tri cia ting chira nudc ma tai d6 16 khoan duoc bé tri 6ng
loc

+ Két qua tinh todn c6 thé bi anh huong boi vat liéu cat, soi chén cua 16 khoan tai
vi tri dit ong loc.
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2.2.2. Pdc diém mé than Qudang Ninh

+ Theo tai liéu ban dd dia hinh ty 1& 1: 5000 nim 1974, dja hinh nguyén thuy khu mo
Quang Ninh bj chia cat bai cac thung ling va khe subi tao thanh hang loat cac ddi nii cao
thip khac nhau. Nhin chung dia hinh khu vuc nghién ctu thudc loai d6i nai thip va thoai,
& trung tdm thap hon va cao dan ra bon phia. D6 cao tuyét ddi noi thap nhat +23.00m va
noi cao nhét 1a +145.00m. Do dbc cac suon ndi tir 20° dén 30°. Tuy nhién, dén hién tai,
hau hét dién tich khu vuc mo d3 dugc d6 dat thai khai thac 16 thién tir cac mo 1an céan, nhu
Khu mé Bic Coc Sau la khu vue @6 thai cia cac mo Déo Nai, Cao Son. Dia hinh nguyén
thuy gan nhu khéng con, thay vao d6 1a dia hinh d thai. Do day tang dat d4 thai tinh dén
nay c6 chd cao nhat 18n toi 320m so véi dia hinh nguyén thay. Véi viéc phan bé dia hinh
d6 thai cao hon so véi dia hinh nguyén thiy hién nay viéc van chuyén thiét bi thi nghiém
tham c6 trong tai 16n phuc vu cong tac thi nghiém tham véi cac phuong phap truyén théng
nhu bom thi nghiém hodc ép nudc thi nghiém ngay cang kho khan.

+ \Vung moé Quang Ninh khai thac khoang san than, cac via than thuong phan b xen
k& véi cac 1op da hat min: bot két, sét két va cé biét 1a cat két hat min hé Triat hé tang Hon
Gai. Céc thanh tao tram tich chira than véi chiéu day 16n trén 1.000m, phan bé trén hau hét
dién tich khu mo.

+ V6i thanh phan trim tich nhu vay nén dia tang chtra than c6 hé s tham nho. Theo
két qua hut nuéc thi nghiém ¢ cac 16 khoan trong dia ting cho thay: ty luu luong 16 khoan
() bién d6i 0,00067 + 0,06090 I/s/m, trung binh 0,01029 I/s/m; Hé sé thim (K) dao dong
tir 0,00064 + 0,1267m/ng, trung binh 0,01829 m/ng. Nhu vay, tang Triat hé tang Hon Gai
chtra than c6 hé s tham nho.

+ Céac khu mo khai thac than Quang Ninh déu dinh huéng sé& khai thac ma rong ngay
cang xudng sau. Do vay nén cac 16 khoan thim do tai mo khoan kha sau tgi trén 600m.
M3t khac cac 16 khoan tham do caa mé than déu c6 duong kinh nho (hinh 1, hinh 2). Muyc
nudce tai cac 15 khoan tham do tai cac mé nam kha sau tgi 200m.

Chinh vi céc Iy do trén nén can thiét tién hanh céc thi nghiém xac dinh hé sé thim
tai c4&c mo than bang thi nghiém phu hop véi hién trang khai thac cua moé va khic phuc
dugc nhitng nhuge diém cia cac mo thuoc mo than Quang Ninh nhu hién nay.

Trén co s& cac wu nhuge diém cia phuong phap thi nghiém PST va Slugtest, diéu
kién va dic diém hién tai cia mo than Quang Ninh ma dé tai dd manh dan tién hanh thur
nghiém thi nghiém PST va Slugtest tai mot sé mé nham tim ra phuong phap thi nghiém
phu hop vai vung mo than Quang Ninh.

2.2.3. Thi nghiém tai phwong phdp PST va Slugtest tai mgt sé mé than Qudng
Ninh.

+ Thi nghiém tai 15 khoan NCHL17 ¢4 c4u trac nhu sau :

+ Chiéu sau L khoan: 545m



20

+ Chiéu sdu muc nudce tinh: 198,2m
+ Chiéu dai 6ng loc: 290m, dugc dat tir 255m
+ Thi nghiém Tai 15 khoan BCS — 1351 ¢6 c4u tric nhu sau :
+ Chiéu sau L6 khoan: 593,6m
+ Chiéu sdu muc nude tinh: 114,5m
+ Chiéu dai 6ng loc : 115m, duoc dat tir 10 dén 125m
Tir két qua thi nghiém, dic diém cua ting chira nudc, trén co sé tinh caa phuong phap
Hvorslev, két qua tinh todn hé s6 thim K nhu sau :
% L6 khoan tai mé than Ha Iam (NCHL17)
1. Thinghiém PST sir dung khi nén:
e Dbotl:K=0,0121 (m/ng)
e Dot2:K=0,0118 (m/ng)

2. Theo tai liéu thi nghiém Slugtest sir dung thé tich chiém chd
e Dotl:K=0,024 (m/ng)
e Dot2:K=0,021 (m/ng)
% L6 khoan tai mé than Coc Sau (BCS-1351)
1. Thinghiém PST sir dung khi nén:
e Dotl:K=0,919 (m/ng)
e Dot 3:K=2,048 (m/ng)
e Dot4:K=1,886(m/ng)

2. Theo tai liéu thi nghiém Slugtest str dung thé tich chiém chd

e Dotl:K=1810 (m/ng)

e Dot2:K= 1,707 (m/ng)

Tur két qua thi nghiém trén cho thay

1. Tai 16 khoan NCH17 (mé Ha Lam) :

+ Quy trinh thi nghiém PST va slugtest dam bao dtng theo yéu cau ky thuat. LS
khoan ¢ cau tric kin, éng loc bé tri dudi myc nudc tinh, bo dung cu thi nghiém PST duoc
lip tryc tiép vao thanh 156 khoan. S liéu thyc nghiém cuaa cac thi nghiém bang phuong
phap PST va slugtest déu phll hop duong cong ly thuyét cua timg phuong phap. Két qua
thi nghiém PST va thi nghiém Slugtest c6 thoi gian héi phuc muc nuéc tai cac lan thi
nghiém déu dat khoang 30 dén 40 phit. Két qua tinh hé s tham K tir 2 thi nghiém co ban
gidng nhau, phi hop véi cac két qua tinh toan hé sé tham K cua cac dé tai du an da tién
hanh trong viing mé Ha Lam (hé sb tham thay dbi tir 0,00064 + 0,1267m/ng, trung binh
0,01829m/ng).
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2. Tai lé khoan BCS1351 tai mo than Bac Coc Sau :

+ Két qua thi nghiém PST va thi nghiém Slugtest c6 thoi gian hdi phuc kha nhanh
tir 1 dén 2 phat. Két qua thi nghiém tinh hé sé thim kha 16n, tir 1 dén 2m/ng. Két qua tinh
toan hé sé thim K cao gap nhiéu lan so véi két qua tinh toan hé sé tham cong b bang
phuong phap hut nuée thi nghiém tai ving mo Bac Coc Sau. Hé sé thim K 16n theo két
qua thi nghiém xay ra tai 16 khoan nay do cac nguyén nhan sau :

- CAu tric 15 khoan khdng phu hop, chiéu sau dit 6ng loc dit tir 10m dén
125m, doan tir 125m dén 593,6m la 6ng chéng. Trong khi d6 chiéu sdu myc nudc tinh tai
thoi diém thi nghiém 114,5m, nhu vay chiéu dai doan 6ng loc ngap nuéce chi 10,5m, xay
ra hién twong 6ng loc treo tirc 6ng loc nam trén muc nudc trong 16 khoan dén 104,5m. Khi
ong loc treo nam trén muc nudc 104,5m, con 468,6m la dng chong, chi 1 doan 6ng loc
ngin 10,5m dat trong tang chira nuwéc s& anh hudng dén luong nudc tir ting chira nuéc
chay vao 15 khoan va anh huong 16n dén su Iuu thong caa khi tir may nén khi. Trong thi
nghiém PST, dé loai b anh hudng cua doan 6ng loc treo trén myc nude tinh, nhém nghién
ctru di sir dung 140m 6ng PVC dudng kinh 60mm dé dua khi xubng 16 khoan.

- Trong qué trinh do camera 15 khoan cho thiy mét lwong nude kha 16n chay
doc thanh 15 khoan tir chiéu sau 20m. Trong qué trinh thi nghiém cua ca 2 phuong phap
Slugtest va PST, khdng thé ngin chin dugce nude chay vao 16 khoan, do d6 muc nuée hoi
phuc do nudc tir tAng chtra nude va nudc tham ri va chay theo thanh 16 khoan xudng, dan
dén myc nudce trong 15 khoan khi thi nghiém hoéi phuc rat nhanh, 1am sai léch két qua tinh
toan dan dén hé sé thdm ting cao.

- Do khong thé xac dinh chinh x4c lwu lwong nude tham ri vao 16 khoan trong
d6i khong bdo hoa (trén muc nudce tinh) din dén khong thé loai bo duoc sai sb trong ké
qua tinh toan.

3. két qud &p dung phirong phdp PST va Slutest tai cac 16 khoan Pan Phurong
Hoai Puc.

Qua céc két qua thi nghiém xac dinh hé sb thim k bing phuong phap PST va
Slugtest tai bai thi nghiém Pan Phuong cua T.S Nguyén Bach Thao cho thay : cac két qua
tinh toan duoc trong cac 16 khoan kha ddng nhat, véi sy chénh léch vé két qua 1a khéng
I6n (bang 2.1, bang 2.2). Chiéu sau ha thap muc nudc 16n, céc qua trinh hdi phuc myc nuéc
dién ra véi téc @6 nhanh va 6n dinh. Nhém nghién ctru da tién hanh nén vai nhiéu cap ap
luc khéac nhau va nhan thay rang, chiéu sau ha thap muc nudc ty 1& thuan véi ap luc nén,
tuy nhién khéng anh huang nhiéu téi két qua tinh toan hé sé tham.
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Bang 2.1: Bang tong hop két qud tinh toan hé s¢ tham qua cac thi nghiém siz dung b

dung cu PST
S6 higu Két qua tinh toan h¢ s6 thim (m/s)

10 khoan Lan 1 Lén 2 Lin 3 Ktb
K19 4.29x10* 4.46x10* 4.13x10* 4.29x10*
K21 2.53x10* 2.66x10* 2.57x10* 2.58x10*
K24 4.29x10* 4.63x10* 4.7x10* 4.54x10*
K30 2.51x10* 2.41x10* 2.46x10*

Déi sanh voi cac két qua thu dugc tir cac thi nghiém Slugtest, bom hat nuéc thi
nghiém va phan tich thanh phan hat cua cac 16 khoan thuc cham 15 khoan K tai ciing khu
vuc thi nghiém (theo Nguyén Bach Thao va Pham Quy Nhan, 2007).

Bang 2.2: Téng hop so sanh két qud thi nghiém xdc dinh hé so tham cua tang chira niréc bang
Cac phuwong phap khdc nhau tai Dan Phuong, Ha Ngi

Vi tri thi nghiém Két qua thi nghiém xac dinh hé s6 tham (m/s)

. N Hut nudce thi nghiém Phan tich thanh phan hat
Chum 16 khoan K va 16

khoan hut nuéc T1

1.28x10* 2.04x10*

,4. Padnh gia kha néing dp dung thi nghiém Slugtest va PST tinh todn cdc thong so
dia chat thuy van

- Tai viing mo than Quang Ninh phwong phép thi nghiém Slugtest va PST c6 thé
&p dung hiéu qua cho cac 16 khoan c6 chiéu sdu muc nuéc 16n hon 200m va c6 két cau kin,
dng loc bd tri dudi muc nudc ngam.

- Ddi voi cac 16 khoan cd két cau cac doan dng loc phia trén myuc nuéc ngam va
khong cd nudc tham ri vao 16 khoan qua doan dng loc treo thi van c6 thé tién hanh thi
nghiém Slugtest va PST sir dung giai phap dua khi xuéng 16 khoan bing éng PVC long
bén trong 16 khoan, dit sdu hon myc nude ngam tir 5-10m. Giai phép nay chi phi hop véi
céc 15 khoan ¢6 myc nudce khong qua 16n (<150m), cau tric 16 khoan khong cong, xién.

- B4i véi céc 16 khoan c6 két cau 6ng loc trén myc nudc ngam va co nudce thim ri
vao 15 khoan tir d6i chua bio hoa s& khong thé ap dung phuong phép thi nghiém Slugtest
va PST do khéng loai bo duoc sai s6 gay ra boi luong nudc chay vao 16 khoan.

- B4i véi céc 16 khoan tai bai giéng Pan Phuwong Ha Noi: Qua két qua tinh toan hé
sb tham cua céc thi nghiém c6 thé thay két qua thu duoc tir thi nghiém lan do kha 6n dinh,
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su chénh léch gié tri hé sb thim khdng 16n, sy bién d6i muc nudce trong qua trinh thi nghiém
rat on dinh. D4i sanh véi két qua caa cac nghién ctu co trude, cd thé thiy su sai léch gita
c4c gia tri cua thi nghiém thim PST va céc thi nghiém khéc 1a rat nho, do tin cay cao.
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KET LUAN VA KIEN NGHI

Hién nay cd nhiéu thi nghiém xac dinh hé sé tham k, tai Viét Nam van phé bién sir
dung phuong phap hiat nudc thi nghiém nhu hat nudce thi nghiém don, thi nghiém cham...
hozc tién hanh thi nghiém ép nude, d6 nudce tly vao ting diéu kién dia chat thuy vian thyc
té. Tuy nhién, cac phuwong phéap thi nghiém nay déu kha tén kém, dic biét 1a phuong phap
thi nghiém hat nuéc, thoi gian thi nghiém thuong kéo rat dai, nén cé thé bi anh huéng cua
yéu t6 thoi tiét, nhidu truong hop gan dé thuy loi, hoic gan nghia trang, bii rac...viéc tién
hanh thi nghiém hat nude 1a khé khan do anh huong dén moi truong.

Tai cac ving khai thac mo khoang san viéc xac dinh hé s6 tham k phuc vu thao kho
cac mo khoang san 1a hét stic can thiét. Tuy nhién tai cdc mo nhu mé than Quang Ninh,
dat da chira nudc nam xen véi cac than quang thudng c6 hé s6 tham nho, muc nudc dudi
dat nam khé su, cac 15 khoan tham do va thi nghiém c6 duong kinh nho, do vay viéc st
dung 16 khoan dé tién hanh thi nghiém theo phwong phap hat nuéc gay kho khan.

Dé giai quyét van dé trén dé tai da thir nghiém xac dinh hé s thim k bang 2 phuong
phap thi nghiém Slugtest va Pneumatic Slugtest tai 2 ving mé Quang Ninh, két qua thi
nghiém xac dinh hé s6 thim k nhu sau:

+ Tai mo than Ha Lam Hon Gai Quang Ninh: Tién hanh thi nghiém tai 15 khoan
NCHL17. Hé s6 thim k theo phuong phép slugtest thay doi tir 0,021 dén 0,025 m/ng, trung
binh 0,0225; theo phuong phap PST hé sb thdm thay d6i ddi tir 0,0118 dén0,0121 m/ng,
trung binh 0,0119 m/ng. Nhin chiing két qua thi nghiém tinh todn hé sé tham k tai 15 khoan
nay theo 2 phuong gan nhu nhau, phii hop véi két qua tinh toan hé sé tham k ving mo Ha
LAm d3 cong bo.

+ Tai mo than Bac Coc sau — Cam pha Quang Ninh. Tién hanh 2 phuong phép thi
nghiém tai 16 khoan BCS1351, két qua tinh toan hé sb thdm k theo 2 phuong phap nhu sau:

Phuong phap slugtest c6 hé sb tham k thay doi tir 1,71 dén 1,81 m/ng, trung binh
1,76 m/ng. Phuong phap PST c6 hé sb thdm thay ddi tir 0,92 dén 2,05 m/ng, trung binh
1,62. Nhin chung két qua thi nghiém tai mé than Bac Coc Sau cho két qua khac nhau kha
nhiéu tir ca céc lan thi nghiém trong timg phuong phap va cac két qua da tinh toan hé sé
thim k trude d6 ving mo than Coc Sau.

Trén co so cau tric 16 khoan, dic diém ting chia nudc, két qua tinh toan hé sb tham
K nhu trén c6 thé thay:

- Tai vling mo than Quang Ninh phuwong phép thi nghiém Slugtest va PST c6 thé
ap dung hiéu qua cho cac 15 khoan c6 chiéu sau muc nuéc 1on hon 200m va co két cau kin,
ong loc bb tri dudi myuc nude ngam.
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- Déi voi cac 16 khoan cd két cau cac doan ong loc phia trén myuc nuéc ngam va
khong ¢6 nudc thim ri vao 16 khoan qua doan 6ng loc treo thi van c6 thé tién hanh thi
nghiém Slugtest va PST sir dung giai phap dua khi xuéng 16 khoan bing éng PVC lang
bén trong 15 khoan, dit siu hon muc nuéc ngdm tir 5-10m. Giai phap nay chi phu hop véi
cac 16 khoan c6 myc nuéc khdng qua 16n (<150m), cau tric 16 khoan khdng cong, xién.

- Béi véi céc 16 khoan co két cau 6ng loc trén muc nudc ngam va co nudce thim ri
vao 15 khoan tir d6i chua bdo hoa s& khong thé 4p dung phuong phap thi nghiém Slugtest
va PST do khéng loai bo duoc sai s6 gay ra boi luong nudc chay vao 16 khoan.

Nhu vay, thi nghiém PST va Slugtest nhim nghién ciru va tinh toan cac théng sb
cua tang chira nudc, dua theo nguyén tac nén khi vao 16 khoan dé lam thay doi muc nudc
trong giéng va theo ddi qua trinh hdi phuc muc nude. Pay 1a mot phuong phap thi nghiém
méi hién da duoc ap dung pho bién trén thé gidi nhung chua tirng &p dung tai Viét Nam,
phuong phap nay da thé hién tinh wu viét so véi cac thi nghiém khac nhd nguyén ly thi
nghiém quan tric su bién d6i muc nude do khi nén ma khdng can bom nudce ra khoi 15
khoan, kich thudc bo dung cu nhé gon va quy trinh, thoi gian thi nghiém nhanh chong, don
gian. Tur cac thi nghiém cu thé tai cac ving khac nhau cd thé thay thi nghiém PST va
Slugtest hoan toan c6 thé ap dung thi nghiém xac dinh thong sé Pia chat thiy van tai cac
vung tai Viét Nam.
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