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Panh gia hién trang mot so6 bai thai cia cac mo 10 thién khu vue
Cam Ph3, Quang Ninh va dé xuat mot so giai phap nang cao do

on dinh cda ching

Nguyén Tam Tinh *

Cong ty C phan - Tin hoc - Céng nghé - Méi trwdng, Vinacomin, Viét Nam

THONG TIN BAI BAO TOM TAT
QucAz tr"f},"' Tai viing than Cdm Phd, Qudng Ninh hién nay, hang ndm khai thdc khodng
Nhén bai 10/01/2019 20+25 tridu tdn than, dé thdi khodng 100+150 triéu m? dét dd. Véi khoi
Chap nhan 20/02/2019 Iwong ddt dd rdt I6n hang ndm thi hién twong mdt 6n dinh tai cdc bdi thdi
bang online 29/04/2019 ngoai xudt hién da dang va rdt nghiém trong, dién hinh la tai bdi thdi Déng
T khéa: Cao Son. Sau trgn mua lich st thdng 7 va thdng 8 ndm 2015, rdt nhiéu hién
BAi thai tuong mdt 6r_1Ad_mh da xdy ra tai cdg ba‘l thdi trong kflu v, IYguyg“n nhdi‘q
M3 16 thién cua nhitng hién twong nay xudt phdt tir phwong phdp dé thai khong phu
S hop, lwong nwéc chdy vao bdi thdi lon, cung voi sw thiéu dong bd cua cdc
Quang Ninh céng trinh bdo vé bdi thdi. D€ gia tdng 6n dinh cta cdc béi thdi nay, viéc thay
batda déi phwong phdp dé thdi, cdc thdng sé tdng thdi va cdc bién phdp gia tdng
6n dinh cling nhw cdi thién hé théng thodt nuwéc va dé chan la hét sitec cdn

thiét.

© 2019 Trwong Dai hoc M6 - Bia chit. T4t ca cic quyén dwoc bdo dam.
1. Mé& dau ctatoan nganh 1én t&i 148 triéu m3, trong do, 70%

Thanh phé CAm Pha, Quang Ninh 1a mot viing
c6 tiém nang 1én vé khoang san. Cac cong trinh
nghién ctu trong vung da chi ra trén 25 mo
khoang san, 22 diém quing va 9 diém khoang hoa,
gom cac loai khodng san: than d4, da véi, da silic,
sat, antimony,... Trong d6, than da 1a loai khoang
san c6 quy mé 1én nhit ca vé triv lwong va chit
lwong (Nguyén Van Thang, 2016; Vién Khoa hoc
Cong nghé Mo - Vinacomin, 2016). Tong khdi
lwong khai thac than ctia khu vie tinh téi nam
2018lakhoang 21 triéu tan, khoi lwgng dat da thai

*Tdc gid lién hé
E - mail: vitetinh@gmail.com

khéi lwong nay nam tai cic bai thai & khu vuc
thanh pho Cidm Ph3, Quang Ninh (Trung Tam
Nghién ctru Thuc nghiém Khai thac M4, 2011).
Qua nhiéu ndm khai thac va dé thai, hién nay
tinh trang cac bai thai cia viing nay dang c6 sw dan
xen va chong 14n vé khong gian do thai. Do khéng
gian d6 thai han ché va sv tang san lwong dit boc
cla cdc mo nén qua trinh do thai tai cac bai thai
hién nay rat phirc tap, lam cho cong tac lap ké
hoach, quan ly, an toan lao dong tai cac bai thai tré
nén kho khan. Trong diéu kién d6, nhiéu yéu t6
khac nhw lwgng mwa 1én, hinh thirc d6 thai khong
hop 1y, chiéu cao ting thai va goc déc 1ém, hé thong
dé chan va thoat nwéc khong dat yéu ciu cling gop
phan gy mat an toan cho ngwoi va thiét bi clia cac
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mo khi tham gia d6 thai cling nhw gy mat 6n dinh
cho cac khu dén cw 1an can. Bai bao nay sé di sau
nghién ctru va danh gia hién trang ciia mot s6 bai
thai tai khu vuc thanh phd CAm Pha, Quang Ninh.

2. Dic diém cong tac do thai tai cac bii thai khu
virc CAm Pha
2.1. Vi tri cdc bdi thai

Cac bai thai ciia cAc m6 10 thién khu vwee CAm
Pha bao gom ca bai thai ngoai (ndm ngoai ranh
gi6i khai thac) va bai thai trong (nam tai cac khai
trwong da két thic khai thac). Pa phan cac bai thai
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nam trén dia hinh swom déc, thung liing, hodc
dang hon hop ca swon déc va thung liing (Bang 1),
v&i goc doc nén 3+59. Vi tri cac bai thai thé hién
trén Hinh 1.

2.2. Diéu kién khi hdu

Thanh phd C4&m Pha ndm trong khu virc khi
hdu nhiét déi gi6 mua véi hai mua rod rét. Mua
dong tir thang 10 dén thang 3+4 ndm sau, thwong
chiu &nh hwéng cta gié Bic, Dong Bic, moi thang
tr 3+4 dot trong khoadng tir 5+7 ngay. Mua he twr
thang 5 dén thang 9, chu yéu la gié Nam va Dong
Nam.

Bdng 1. Phdn logi cdc bdi thdi hién cé trén khu virc Cdm Phd.

Bai thai tai khu vire CAm Pha ctia Tap doan Cong nghiép

T Loai bdi thai Than - Khoang san Viét Nam (TKV)
Mot sO bai thai 10 thién cua TKV cé dang thung liing nhung &
1 |Bai thai trong thung ling. dang khong hoan chinh, dién hinh gobm cac bai thai: Bai thai Bang

N4u, bai thai Pong Khe Sim; mdt phén bai thadi Nam Khe Tam.

Bai thai d6 trén swon doc.

Bai thai ciia Cong ty than Quang Hanh c6 dang swon d6c map mé.

Bai thai hén hop d6 trong thung
liing va trén swon doc.

Hau hét cic bai thai md 16 thién TKV c6 dang swon déc két hop
c6 dang thung liing map mo, dic trung la cic bai thai: bai thai
Pong Cao Son; mot phin bii thdi Nam Khe Tam.

Bai thai d6 trén dia hinh bang phing

HAu nhw khdng ton tai tai khu vec CAm Pha.

Bai thai trong khai trwong cua khu
vurc da két thic khai thac.

bac trung cho dang nay gbm cé: Bai thai trong moong Lo Tri,
trong moong Nam L9 Tri, trong via Chinh mo than Péo Nai.

Bai thai tam.

Bai thai tam trong moong Ta Ngan (mo Coc Sau).

728,000

746/000

T N

6'00

Hinh 1. Vi tri, dia hinh va hinh dang mét s6 bdi thdi dang st dung ctia cdc mé than 16 thién khu vuec
Cdm Phd, Qudng Ninh (dnh vé tinh tir Google Earth).
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Téc do gié trung binh ndm 1a 3+3,4 m/s. Nhiét
do6 trung binh ctia khu virc CAm Pha nam trong
khodng 23+270C, d6 4m trung binh dat 84,6%.
Lwong boc hoi trung binh trong cic nam
2011+2018 trong vung la 60+100 mm, thay doi
theo mua.. Pang chu y, tai khu vire nay, lwvong mwa
hang nam twong doi lém (1én téi 3.552 mm - theo
tram do tai Cira Ong), khac biét rd rét theo mua.
Mua mua bat dau tir thang 4 dén thang 10, chiém
80 - 90% lwong mwa ca nam. Mwa thuong lén
nhit vao thang 7, 8 hang nim, trung binh nam
trong khoang 400 - 600 mm. Tuy nhién, cudi thang
7 nam 2015, xay ra tran mwa lich st 1én t&i 1400
mm, gip khoang ba lan lwong mwa trung binh
hang nam cung thang vao cac nam truw¢e (Hinh 2).
Hinh 2 cho thiy, trong caic ndm 2011+2014, lwong
mua hang nam thay déi khong dang ké, nam 2015
lwong muwa tang dot bién. Sau 2015, lwvgng muwa
hang thang c6 xu hwdng bién d6i khé lwong, giy
anh hwéng 1on téi hoat dong khai thac cling nhw
dé thai tai khu vuec.
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Hinh 2. Biéu do thé hién lwong mwa theo thdng
trong cdc ndm 2011 - 2018 tai TP Cdm Phd,
Qudng Ninh (tram do Ctra Ong).

2.3. Diéu kién dia chdt, dia chdt thuy vdn, dia
chdt céng trinh

DAt da thai va dat da nén bai thai ciia khu vee
c6 tudi dia chit thudc hé Triats thong thwong bac
Nori - Réti hé ting Hon Gai (Tsn - rhg) dwoc chia
lam ba phu hé ting, trong do chi c6 phu hé ting
gitra 1a chira than. Than & diy dwoc phin bé theo
dang via véi chat lwong kha tét, chiéu day va goc
déc thay d6i phitc tap. O dy ciing ton tai nép uén
chinh chay theo hwéng T4y - Dong, cac hé théng
khe nitt theo hwéng vi tuyén, kinh tuyén va nhiéu
hé théng khe nitt nhé khac.

biéu kién dia chat thuy van cta khu vuc bao
gom dac diém vé nwdc mit va nwde ngdm. Nuwdc

miit tai khu viee nay cht yéu xudt phat tir 2 nguén
chinh 1a nwéc mwa va nuéce ton dong tai chd (ao,
ho6 tw nhién). Tuy nhién, cic bai thai ctia cAic mo
than 16 thién thudc cac khu virc CAm Pha déu duoc
xay dwng tai cac khu vuee 6 cao trinh dia hinh 1é6n
hon cao trinh thoat nwéc tw nhién cda khu vwc
nén anh hwdng ctia nwéc mat & dang tinh dén bai
thai khong 16m. K&t qua quan tric nhiéu nam cho
thay v&i cac mit ting dang hoat dong, hién twong
dong nwée cuc bo chi xay ra khi lwong mwa trong
1 trdn mwa Q > 100 mm. Ngoai ra, khu vyc cling
chiu anh hwéng twong déi boi nwdc ngam, dic
biét 12 khi c6 mwa 16m béi dat da cé hé s6 thAm 16m
(54,51+58,48 m/ngay dém, theo két qua thi
nghiém do6 nwéc thyc hién bdi Cong ty CP Cong
nghé Tin hoc va Méi treong vao nam 2012) va
dwoc x€p vao loai dat da thong nuwéec.

Cac loai dat da tham gia vao cot dia ting cla
cac mo vung Cam Pha bao gom 16p phu Dé T,
cudi két, san két, cat két, bot két, sét két, sét than
va cac via than (Tap doan Than va Khoang san Viét
Nam, 2016). Cac chi tiéu co ly cua tirng loai da
dwoc tom tit trong Bang 2. K&t qua cho thiy cac
loai d4 cuia cAc mo c6 db bén tlr trung binh dén
clrng va rat cirng. Tuy nhién, sau khi lam toi so bo
bing khoan - n6 min va dé ra cac bai thai, tinh chit
co ly clia da nhw dung trong, luc dinh két, géc ndi
ma sat,... déu bi gidm so v6i trang thai nguyén
khoi. Diéu nay dnh hwdng rit 16n téi dé 6n dinh
cta bai thai khi thi cong, déc biét trong diéu kién
bién ddi khi hiu hién nay.
Bdng 2. Téng hop tinh chdt co ly ctia tdng phu Dé

twr & trang thdi tw nhién (Vién Khoa hoc va Céng
nghé Mé - Vinacomin, 2016).

TT Chi tiéu Ponvi | Gia tri
1 P06 4m tw nhién, W % 9,05
) Khéi lu'(_rn.% thé tich tw g/emd | 1,82

nhién, y
3 G&c ma sat trong, @ do 26,51
4 Luc dinh két, C MPa 0,05
5 Hé s6 nén ldn, a cmz/kg | 0,01

2.4. Pdc diém cong tdc dé thai

Hién nay, cic mo 16 thién str dung hé théng
bai thai ngoai va tan dung cac cong trwomg da khai
thac xong lam bai thai trong. Hiu hét cac bai thai
thudc TKV déu ap dung phwong phap d6 thai ting
cao, san gat theo chu vi véi thiét bi 6 t6 két hop
may gat. Theo phwong phap nay, dat da dwoc do
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truc tiép xuéng swon déc bai thai hay gan swon
déc, sau d6 dung may gat day dat da xudéng suwon
bai thai. V&i cac mé c6 cung do van tai xa, dworc ap
dung van tai lién tuc hodc lién hop; khau thai da da
dwoc co gigi hda.

DbAat da d6 thai chi yéu van chuyén ra tir cum
mo 16 thién ving Cdm Ph3, véi khoi lwong hang
nam lén téi khoang 83+150 triéu m3. Do Kkhoi
lwong d6 thai 1én trong khi dién tich d6 thai han
ché, cac ting thai bi d6 chong chéo. Tai cac bai thai,
c6 nhiéu don vi cung d6 thai, giy kho khin cho
cong tac quan ly va kiém soat 6n dinh ctia béi thai.

Nham dam bao 6n dinh, thiét ké chi tiét cta
céc bai thai ddu dap tng QCVN 04: 2009/BCT,
chiéu cao ting thai khéng qua 50 m, goc déc ting
thai nhé hon 409, d6 d6c nén thai 3+59, cac hé so
an toan tinh todn dwoc tir cac thong so6 trén dat
trén 1,3 d6i véi ca diéu kién dit da bao hoa va &
trang thai tw nhién (Bang 4). K&t qua cho thay cac
bai thai 6n dinh trong cad diéu kién tw nhién va
trong ly thuyét. Tuy nhién, chiéu cao bai thai thiét
k€ lai twong d6i 1om, 1én téi +300 m va trén thyc
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té, chiéu cao ting thai c6 noi 1én t¢i 70 m va goc
déc swon tang 1én téi 400 hodc 16m hon, gbép phan
gay nén mit on dinh chung ctia bai thai.

3. Panh gia hién trang mét sd bai thai cta cac
mo 19 thién khu virc thanh phé CAm Pha

3.1. bdnh gid phwong phdp doé thai

Hién nay, da phan cac bai thai thudc TKV déu
ap dung phwong phdp d6 thai ting cao. Vi
phwong phap nay, khéi lwgng san gat it va cong tac
xay dung dwong sa cling khéng nhiéu. Dat da thai
sau khi roi xuéng swon déc thuwong phan tach
thanh phan hat theo d6 cao, giy ra hién twong
phén tich dat da theo do cao tang thai, giam do
lién két (d6 bén) cua khdi thai, ting dd 16 rong
cling nhw kha ning thim nuéc cha dat da, dé gay
nén sut 1&, x6i ngdm khi c6 diéu kién thuén loi.
Phuwong phap do thai nay phu hop trong truong
hop khi tién hanh d6 thai xudng phia dwéi thung
lting hodc khai trieorng mé da két thic khai théc,

Bdng 3. Téng hop tinh chdt co ly ctia cdc loai dd thdi trong trang thdi nguyén khéi (Vién Khoa hoc
va Cong nghé MG - Vinacomin, 2016).

77| Loaias | TV1éphan| Khdilwongthé | Cuongdd khang | Comg do khang L‘f{%ﬂg‘h Géc ndi ma
‘ b6 (%) | tich, y (g/cm3) nén o, (Mpa) kéo ox (Mpa) (Mpa) sat ¢ (do)
1 Sétkét 34 2,667 28,856 4,597 8,715 31,43
2 Bot két 25,4 2,673 48,076 5,659 14,714 33,37
3 Catkét 47,7 2,659 99,956 10,902 37,098 34,45
4 | Cudisan két 15,3 2,594 127,313 13,427 43,825 34,4

Bdng 4. Théng sé co bdn cuia tdng thdi theo thiét ké dd phé duyét ctia cdc bdi thdi 16 thién tai khu v
thanh phé Cdm Phd, Qudng Ninh (Céng ty cd phdn tw vdn ddu tw mé va céng nghiép - Vinacomin, 2016).

C6t | Chidu | Chidu G:;gr‘l’c 6 déc | 1&so ondinh M6 d5
TT Tén bai thai cao |cao ting|rong mat tn mat bai n N thai
(m) |thai (m)|tang (m) : d(g thai (%) tn bh
1 Bai thai Bang Nau +300 | 20+30 20+50 30+.37 3 1,67+1,69/1,50+1,53 Y
Bai thai Dong Khe Sim va Mo Cao
2 8 +300 | 20+30 | 20+50 | 30+37 3 1,46+1,65(1,32+1,37| Son
Nam Khe Tam
L 2: A Mo Khe
3 Bai thai Bang Nau +300| 20+30 | 20+30 | 30+37 | 3+5 |1,67+1,69/1,50+1,53 Cham II
L 7s NA ) ) ) ) ) ) M6 Coc
4 | Baithai bong Cao Son | +300 | 20+30 | 20+50 | 30+35 3+5 |1,64+1,78|1,48+1,60 S4u
Bai thai trong Lo Tri va . .
5 Nam L6 Tri +300 30 30 30+35 3+5 Mé Peo
@ [Bai thai DongRhe Simval 4001 5. 30 | 50230 | 30:35 | 3+5 [146+1651,32+137| N
Nam Khe Tam
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phia dwéi khdng con tai nguyén va cac cong trinh
khai thac hadm 10. Tuy nhién, d6i véi cac bai thai
ngoai, xung quanh va phia dwéi bai thai cé cac
cong trinh céng nghiép, dan sinh, dic biét trong
diéu kién muwa lén kéo dai, cic bai thai do thai
bang phwong phap ndy cin phai dwoc quan trac
va kiém soat chit ché nhdm dam bao 6n dinh cla
ca khéi thai, tranh gy hiu qua dang tiéc.

3.2. bdnh gid 6n dinh ctia mét sé bdi thdi
3.2.1. Bdnh gid 6n dinh ctia cdc bdi thdi ngoai

HAu hét cac bai thai ngoai ciia cdc mo 10 thién
déu dwoc do tryc tiép trén nén dang swon déc
map mé (Bang 1). Tuy nhién, do qua trinh d6 thai
ctia cdc mo dwoc tién hanh tir nhiéu nam trudec,
hAu nhw cc bai thai déu c6 xu hwdng dé thai phat
trién 1én cao, dat da dwoc do trum 1én trén nén dia
hinh nguyén thiy cua khu vyec. Vi vay, cao trinh
cta cac bii thai déu 1ém hon cao trinh muc thoat
nuwédc tw nhién. Tir d6, nguébn nwéc chay vao bai
thai chu yéu la nwéc mwa va mot phian lwong nuwée
chay vao tir da goc.

Theo tinh toan 6n dinh véi cac thong so bai
thai theo thiét ké vé chiéu cao tang tai, goc doc
swon ting, c6t cao va dd déc mét bai thai, cac bai
thai déu 6n dinh v&i hé s6 an toan cao (I6n hon
1,3) cho ca treorng hop dat da & trang thai tw nhién
va bdo hoa nwéc. Thuec té, tinh dén trwdc thang 7
nam 2015 cac bai thai déu twong doi 6n dinh. Tuy
nhién, sau tridn mua lich st cudi thang 7 dau thang
8 nam 2015 véi lwong mwra ngay 1é6m nhat 1én téi
436,8 mm/ngay dém, rat nhiéu hién twong mat 6n
dinh da dién ra tai mot s6 bai thai ngoai khu vuc
Thanh phd C4dm Pha (Bang 5).

Yéu t6 chinh thic ddy cac hién twong mit 6n
dinh trén la lwvgng mwa lén tip trung trong thoi
gian ngan. Dot mua, 1i lich st ndm 2015 kéo dai
lién ti€p tir nhitng 26/07 dén 05/08/2015 cho
thdy, cac tran mua lén thwong dién ra néi tiép
nhau. Tinh todn theo lwong mwa ngay 16n nhit
(436,8 mm/ngay dém) va théng so bai thai cho
thay, lwong nwéc chdy vao cac bai thai ngoai 16n
1én t&i hon 2 triéu m3/ngay dém, 16 gip 3+10 lan
lwgng nwde chay vao cac bai thai trong, dién hinh
la tai bai thai Pong Cao Son (Hinh 3).

Tai cac bai thai ngoai, do phwong phap dé
thai, o lién két (d6 bén) ctia dat da trong khoi thai
bi gidm cuing véi dd 16 rong lon, da 1am tang kha
nang thAm nwée ctia dat da. Theo kinh nghiém, véi

cac bai thai dat da trong diéu kién d6 4m tw nhién
c6 dd doc 3+5%, khi mwa 16m sé c6 dong chay tran
chiém khoang 10% tong lwong mwa. Tuy nhién,
do lwong mwa qué 1én tap trung trong thoi gian
ngan (I6n nhit dat 436,8 mm/ngdy dém) da
nhanh chéng bdo hoa cac dat d4, ting ap luc nuéc
16 rong, gidm strc bén cta d4t da trong khdi thai va
tao cac dong chay trong than khoi thai gy xoi
ngam. Dong thoi, cac viing nwéc dong cling xuit
hién trén mit ting thai, sau dé cac viing lién két
vGi nhau tao ra dong chay tran trén mét ting thai
ra cic mwong thoat.

Bdng 5. Cdc hién twong mdt 6n dinh xdy ra tai mét
sO bdi thdi sau trgn muwa lii lich st thdng 7+8/2015
(Vién Khoa hoc Céng nghé Mé - Vinacomin, 2016).

... | Cachién twong mit 6n dinh
TT| Tén bai thai i : :
sau dot mwa 7+8/2015
X6ilé & cac ting +60++200
el 7k A m (x6i ngdm va x6i mat), i
Bai thai bong \( ' 18 L 1s 1)
1 Cao Son bun da va sut lin 16m (sut so
vé&i mat dia hinh 201 cm) &
phia Pong bai thai.
Cuc bo chép tang va xdi 16 tai
) Bai thai Bang | mot sé vi tri khién chiéu cao
Nau tAng thai Ién t&i 70 m, dong
nuwéc trén mat ting thai.
el 2: na | XOilé swon tAng va boi lan
Bai thai bong A w JAng va bot ang
. chan tang va mét phan mat
3 |Khe Sim+Nam| , . R ;
bang +110 m tai swon phia
Khe Tam
Nam.
4 Bai thai trong | X6il& nhd & mot s6 vi tri
moong Lo Tri khong dang ké.
2500
'::E m Bii thai trong
e 2000 —
=) ® Bii thai ngoai
E‘ £ 1500
QO m
2 .E 1000
£
@<= 500 -
ANl
S 0 -
3 Lotrimé TaNgan Bang Néau Bong Khe Bong Cao

Sim-Nam
Khe Tam

PéoNai mo CocSau

Hinh 3. Biéu do thé hién lwu lwong nwéc chdy vao
mat s6 bdi thdi trong va bdi thdi ngoai khu vuc
Cdm Phd (tinh todn theo lwong mwa Ién nhdt ngay
26/7/2015: 436,8 mm/ngay dém).
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Lwong nuwdc chdy tran du 1om, c6 kha nang
gay x0i 1& cuc b, boi lang chan ting, gy hién
twong chip ting thai (Bang 5, Hinh 4+6), tir d6 lam
giam chiéu rong tang thai, cing nhw giam goc déc
cda swon thai tai mot s6 bai thai nhw thé hién trén
Bang 6. Pa phan cac bai thai dwoc xay dung theo

hinh canh cung 16i nham phan tan cic dong chay
tran, gidm sy x6i & khi xuat hién dong chdy tran.
Tuy nhién, phia Pong ctia bai thai Pong Cao Son cd
mot s6 khu vuec dwoc xdy dung theo hinh canh
cung 16m khién cac dong chdy tran tip trung vao
mot chd vé&i lwu lwong 1ém pha vé hé thong

Hinh 4. Hién trang xdi 16 va boi ldng chdn tdng tai bdi thdi Bang Nau.

(a) : | (b)

o G S<@a { : o 2 '{ (:'-r e 3
Hinh 5. Pong nwéc trén mdt tdng va xoi & bdi thdi Péng Khe Sim - Nam Khe Tam (Vién Khoa hoc v
Céng nghé M¢ - Vinacomin, 2016).

N

\

Bdng 6. Sw thay ddi ctia cdc théng s6 ctia mot s6 bdi thdi sau trdn mwa thdng 7 - 8/2015 (Cong ty CP than
Coc Sdu - Vinacomin, 2017).

Ct cao Chiéu cao ting Chiéu rong mat Goc doc swon
TT| Tén bai thai (m) thai (m) ting (m) ting (dd) M6 d6 thai
Trudc mwaSau mwa| Trieé'c mwa|Sau mura|Trwé'c mwaSau mwa

1 Bang Nau +300 30+50 | 30+60 20+50 20+50 35+41 33+40 Cao Son

2 | bong CaoSon | +300 | 30+50 | 30+70 | 30+50 0+50 30+43 | 30+43

3 Bang Nau +300 | 10+50 | 10+60 | 20+40 | 20+40 | 35+41 | 33+40 |[Khe ChamII

4 | Pong Cao Son | +300 | 30+50 | 30+60 | 30+60 0+60 30+48 | 30+48 | Coc Sau

5 |PongRheSim -1 505 1 30.50 |30:70 | 30:60 | 1050 | 32:39 | 30:39 | BeoNai
Nam Khe Tam

g | Baithaitrong | 43t 30,00 | 30050 | 15+30 | 1530 | 30+33 | 29:33 |Mb Coc Sau

moong Ta Ngan

7| Balthaitrong | )0 | 20.50 |30:50 | 10:30 | 1030 | 35:39 | 33:38 |M4beo Nai

moong Lo Tri
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thoat nwéc mat, chan ting, gy ngp ing mat ting

chdy tran qua swon ting cudn theo dat da thai
xubng cac ting phia dwdi tao nén cc dong x6i mat,
x6i ngdm xuyén thung cac swon thai, chan bai thai
bi mé rong do dat da cé hat nho bi rira trdi tir mat
tAng va swon ting. Trén swon ting thai hinh thanh
cac ranh x4i ndi ti€p nhau, chiéu réng cac ranh 1én
dén hang chuc mét, mat ting bi thu hep, ca biét c6
nhitng vi tri xay ra lii bun da (Hinh 6, Hinh 7).

Cac bado cdo quan tric dich déong nam tir
2015+2018 ctia bai thai Pong Cao Son cho thiy sw
dich chuyén kha phirc tap, khong d6ng déu vé phia
chan bai thai véi toc d6 dich chuyén tang dan ti
dwéi 4 mm/ngay dém (2015) 1én t&i 6.642
mm/ngay dém (2018) (Cong ty CP than Coc Sau -
Vinacomin, 2017,2018, 2019). Ngoai ra, cling xuat
hién hién twong sut lin 1on phia Pong bai thai véi
gia tri 16m nhat cling ting dan tir - 201 mm (2015)
dén - 408 mm (2018) & phia Déng bai thai (Cong
ty CP than Coc Sau - Vinacomin, 2017, 2018,
2019).

(@)

3.2.2. Bdnh gid 6n dinh ctia cdc bdi thdi trong

Nhuw s6 liéu tinh todn & trén, lwgng nuwéc chay
vao bai thai trong khéng nhiéu (Hinh 3), do d6 du
chiéu cao bai thai twong d6i 16n nhung tai bai thai
trong moong LO Tri chi xay ra hién twong x6i 1&
cuc bd (Hinh 8). Tai bai thai trong moong Ta Ngan,
cong tac do6 thai da ding & cao trinh +153 m
(khéng1ém), toan b nwéc mat tir cao trinh +50 m
tré 1én thudc swon phia Pong dworc tp trung vao
hé bom trung gian (mtc -34 m) moé Coc sau dé
thoat cwdng birc ra ngoai cung véi hé théng thoat
nwéc chung tir moong Thang Loi. Swon phia Tay
duogc thoat qua mwong thoat nwéc mat mé Peo
Nai. Vi vay, bai thai nay khong xay ra hién twong
mat 6n dinh (Hinh 9).

3.3. banh gia cdc céng trinh bado vé bdi thdi

Tat ca cac bai thai déu c6 cac hé thong mwong
thu nwéc & chan ting va chan bai thai cing véi cac
dé chan & chan bdi thai. Tuy nhién, hau hét cac

i

Hinh 7. Lii bun dd tran qua dwdng dnh hwéng dén dan ¢

w phia dwdi (Vién Khoa h

s SRt

oc Cong nghé M¢ -

Vinacomin, 2016).
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tuyén dé véi thong sd vé chiéu cao, chiéu rong cla

dé kha han ché (rong 5 m, cao 5 m), thap hon quy
dinh va chan dé dip bang dat chir khong phai ke
da va ro da nhuw thiét ké. Cac tuyén dé nay co tinh
bén virng va strc chiu luc raitkém, khé c6 thé chong
choi dwgc khi xay ra sat1é bai thai.

- Bai thai Pong Cao Son chwa thyc hién xay
dwng cac cong trinh bai thai theo quy hoach, bao
gdm 2 dap ngian nwdc, dé chin chan bai thai.

- Bai thdi Nam Khe Tam+DPo6ng Khe Sim hau
nhu khong c6 hé théng dé dap chan dat da tai cac
khu vure gan khu dan cw, vi tri c6 dé lai khong bén
vitng. Riéng dap chan s6 2 von rat quan trong béi
thudc vi tri xung yéu lai chwa dwogc thi cong, khu
vurc phia Nam cda bai thai nay cling chwa dwoc
trong ciy xanh.

- Bai thai Bang N4u thiéu hé thong ciy xanh
phu bai thai, cac cong trinh phuc h6i méi treong
chwa day du, hé thong ranh thoat nwéc chin bai
thai chwa dap trng yéu cau.

- Bai thai Chinh Bic thiéu dap chidn ro da khu

Hinh 9. Hién trang én dinh ctia bdi thdi trong moong Td Ngan.

vuc kho than Gidp Khau va hé thong ciy xanh phuc
hoi méi trwvdmg, cac doan ke chin dit d4 dang c6
déu la ke dat, it dworc gia c6, hé thong thoat nuwéc
cac tang d6 thai yéu, khong dap tng dugc yéu cu.

Dac biét, ca 4 bai thai déu chwa tao dong tach
nwéc, dan nwéce bii thai vé noi thu gom riéng dé
xtr Iy ma chay tran vao hé théng sdng sudi lan cn,
dan téi 6 nhiém ngudn nwéc, gdy anh huéng strc
khée con ngudi. Bén canh d6, hé thong dé chan dat
da ctia ca 4 bai thai nay déu qua sat chan bai thai,
khéng c6 khodng cach giam téc do lan d6 caa dat,
da. Tat ca nhirng bat cip, ton tai trén khién cho cac
bai thai ngoai ciia TKV chwa dam bao an toan, luén
tiém 4n xay ra nhirng sw co vé sat I dat d4, nhin
chim cac coéng trinh phia dwéi hodc lan can, dac
biét la sau nhitng tran mwa lém, kéo dai.

4. Pé xuat giai phap khac phuc

Tt nhitng danh gia trén cho thay, nguyén
nhin cla cac hién twgng mit 6n dinh la do
phwong phap do thai khong phu hop, lwong mwa
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16m trong thoi gian ngén va su thiéu dong bd cta
cac cong trinh bao vé bai thai.

Dboi véi phwong phap do thai, gidi phap dé
xuat 1a str dung phwong phap do thai theo 16p thay
cho phwong phap dé thai trén cao. Trong do, cac
ting thai dwoc do theo tirng 16p véi chiéu day
khong qua 4+6 m. Cac 1ép nay phai dwoc lu lén va
dat do chat yéu cau truwdc khi d6 16p tiép theo.
Phwong phap nay khong chi gidm sw phan tach
thanh phan hat theo dd cao ting thai, giam do 16
rong trong than khéi thai, ting strc khang cit cia
dat d4, ma con giam chiéu cao khoi thai, tir d6, gitip
khoi thai 6n dinh hon.

Nhw da thao ludn & trén, tir sau nam 2015,
lwong mua tai khu veec CAm Pha thay doi rat khé
lwdng, gay x6i 1&, boi 1dng chan ting, Lwong nwéc
nay sé theo cdc mwong thoat nwdc chay thang ra
song, sudi 1an cin. Tuy nhién, kich thwéc hé thong
thoat nwéc khong dam bao, phan nhanh khu vyc
thoat nwéc chwa phu hop, do déc cia hé thong
thoat nwéc chwa dam bdo,... Do d6, dé giam cac
hién twong mit 6n dinh do lwgng nwéc chdy tran,
can xay dwng nhiéu mwong nwéc, phan tan dong
chdy, dong thoi nao vét, khoi thong dong chay &
mot s6 khu vire sudi nhw: sudi khu Vii Mén, Mong
Dwong, Khe Cham, Pa Mai, L6 Phong, Ha Khanh,
Ha Tu va cac sudi khac trong khu vuc thwong
xuyeén.

Hon nita, mic du c6 cac dé, dap chan tai chan
cac bai thai, nhung do cac dé, dap chin nay cé kich
thuéc nho, qué gin chan bai thai trong khi lwgng
dat da thai troi xuong lém dot bién vwrot xa so voi
tinh toan, nén dat da tran qua dap va trdi xuéng
phia dwéi. Do d6, cin tinh toan va xay dung lai hé
théng dé, dap chan véi kich thwdc va vat liéu, két
ciu phu hop dé tranh gay 1i bun da xudéng cac khu
vire lan can.

5.Kétluin

Qua danh gid mot s6 bai thai tai khu vire thanh
pho Cdm Pha cho thdy, tai cac bii thai nay xuit
hién nhiéu hién twgng mit 6n dinh. Sy mit 6n
dinh bai thai la téng hop cta nhiéu nguyén nhan.
Do han ché vé dién tich va khong gian do thai
(khong c6 bai thai dugc xay dung md1i), trong khi
khoi lwong dat da boc dé ngay cang nhiéu do viéc
gia ting khdi lwong khai thac, cac don vi phai do
thai chong chéo, gdy kh6 quan ly va kiém soat 6n
dinh. Cac bai thai da phan déu dwoc xay duwng theo
phwong phap dd thai ting cao vdi goc déc swon

tAng twong ddi lom. Chiéu cao cac bai thai déu da
dat +300 m hodc hon trong khi chiéu cao ting thai
lai 16n (30+50 m, cé khi 1én t&i 70 m). Ngoai ra,
ting thai dwoc lu lén kém, gy xudt hién cac tai
nudc trong than bai thai do sy phan tach thanh
phan hat theo d6 cao khi str dung phwong phap dé
thai nay. Hon nira, khu vue lai c6 déc di€ém khi hau
nhiét d&i gié mua véi lwgng mwa 16m, tap trung
vao mua hé va dac biét la dot mwa li lich st thang
7+8 ndm 2015 v&i tan suit va ceong dd mua cuc
16m, tp trung trong thdi gian rat ngan, gy ra cac
dong chay tran va bdo hoa 16p dat da, giy ra hién
twong tréi trwrot, x6i ngdm va x6i mat ting thai. Hé
théng thoat nuéc nho va yéu kém, dé chan dat da
qua sat chan bai thai do thiéu dién tich xay dung,
khong phat huy hiéu qua khi ngan dwoc cac dong
chay tran kém theo dat da bi cuén trdi, giy li bun
dat tai khu vwee 1an cn. Nhitng hién twgng mét 6n
dinh nay dac biét thé hién ro tai cac bai thai ngoai
nhw Dong Cao Son, Bang Nau.

Do d6, dé ting 6n dinh ctia cac bai thai, bai bao
dé xuat mot so giai phap nhw sau: thay thé phwong
phép d6 thai truyén théng d6 thai tAng cao bang
phwong phap d6 thai theo 16p - véi chiéu day 16p
thai khong 16m (dwdi 4+6 m) va ddm nén dén do
chat yéu cau; xdy dung hé thong mwong thoat
nwdc nhiéu hon, nao vét séng sudi nhim ting
phan tan dong chay va tang kha nang thoat nwérc;
xay dwng hé thong dé, dap chan bang vat liéu chic
chén véi chiéu cao di 16n dé ngin chan lwgng 16m
dat da khi xay ra I bun da.
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ABSTRACT

Assess current conditions of sereval waste dumps of coal open-+pit
mines in Cam Pha, Quang Ninh and propose solutions to increasing
their stabilities

Tinh Tam Nguyen
Vinacomin Informatics, Technology, Environment joint stock company, Vietnam

Currently, at coal open - pit mines in Cam Pha, Quang Ninh, about 20+25 million tons of coal are
exploited annually, discharging about 100+150 million m3 of tailings. Along with the large tailings volume,
instabilities appear at the external dumping sites with diversity and complexity, especially at Dong Cao
Son site. After the historically heavy monsoon rain in July and August 2015, many instabilities occurred
at the sites. These events were triggered by inappropriate disposal method, large amount of water
flowing into the dumping sites, along with the incompatibility of protecting structures. Thus, to increase
the stability of the sites, the substitution of waste disposal method, change of parameters of tailings layers,
and measures to increase stability as well as the improvement of drainage systems and dykes are
essential.



