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NUT SUT DAT HIJYEN TruNH BA: HIEN TRAI\G,

NGLI\'EN NHAN VA CO CI{E HINH THANH

r. rrld oAu

Nudc ta c6 diOn tich di carbonat (chfr ydu ld di
voi) kh6 rong v6i hiOn tuong karst cflng ra't ptrd Uidn.
N(rt sut ddt (NSD) do karsr li dang tai bidn dia chdt
gdn dAy ph6t tridn m4nh trOn lenh thd nudc ta. Tuy
nhi6n c6c nghiOn crlu vd NSD do karst cdn it vi cho
ddn gdn dAy v6n chua duoc quan t6m ddy dtr nhu
mOt dang tai bidn dia chdt nguy hidm, th6m chi
ngay ci k:hi quy hoach x0y dung nhi6u c0ng trinh
dAn sinh - kinh t0 quan trong. Thdi gian gdn day,
NSD de h& thanh van dd thdi su khi tai bidn ndy
xdy ra tr0n diOn rOng tai hang lo4t dia phuong nhu
Hd Giang, Ph(r Tho, Lang Son, Hda Binh, Thanh
H6a, NghO An, Quing Binh, Quing Tri,...

. d huyen Thanh Ba (Phfr Thg), tr) ndm 1990 tr&
lai d&y di xdy ra nhidu vu sut d6/t ; dac biOt nghi€m
trong trong nhtng nam 2000-2005, sut ddt gAy nut
vd hu hai nhidu nhd dAn & thon Ddng Xa, xd Ninh
D0n vd x6m C5y Drla, xd D6ng Xudn. NSD dang ldm
bdt an cOng ddng dAn cu sinh sdng tai ddy vi dang
ld rdo can ddi v6d ph6t trit9n kinh td cfra huy€n. ViOc
ldm 16 nguyOn nhan, co chdhinh thAnh tai bidn NSD
sE g6p phdn dd ra c6c giiLi phdp kh6c phuc, h4n chd
thiet hai do chfing g|y ra, ddng thdi ciing giip cOng
ddng c6 f th(rc dd phdng lo4i hinh tai bidn niy. Bdi
b6o dd c4p dOn hiQn tang, nguy€n nh6n, cd chdhinh
thanh tai bien NSD dua trOn kdt qui nghi€n cuu di€u
tra hong k:huon khd dd Oi khoa hoc cong nghQ thqc
hiOn vdi su ddu tu cfra UBND tinh Ph(r Tho.

II. PHUOI\G PHAPNGHIhT CITU.

Dd ldm s6ng t6 nguyen nhAn, cd chdhinh thdnh
NSD trOn khu vu. c huyOn Thanh Ba, dd tidn hanh 6p
dung td hgp c6c phuong ph6p nghiOn crlu :

1. Phumg phip di€'u tra lich sfi'hi€n trang NSD

Nh6m bao gdm hai nOi dung : didu tra thOng tin
trong cO.ng d-6ng dAn cu, thOng tin tr) c6c cdp quin
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l! vd didu tra thuc td hiOn trang NSD tr€n dia bdn.
Tr) c6c thOng tin niy, phdn tich qu6 trinh hinh thinh
vd phit tridn NSD.

2, Nh6m phuottgphdp dia chdt - ki6h tao

Phuong ph6p dia chh't - kidn tao duo. c tridn khai
t4p trung vdo c6c khu vu. c NSD dd x6c dinh dac didm
thdnh phAn c6c nh6m d{t d6, x6c dinh vd ph6n chia c6c
dang dia hinh dia mao, nghiOn cfu dac didm drrt g6y
Tan kien t4o, c6c ddi ca'u trfic Tdn kidn tao, c6c bidu
hiQn hoat dOng vd mtii quan h0 cfia ch(rng v6i NSD.

3. Nhdm phuong phdp dia chdt thuj vlln - dia
chAt thuf vdn (DCTV- DCCT)

a;'Nghien c(ru x6c dinh dac didm DCTV, dec
didm phan bd vd bidn dOng muc nudc ngAm.

b) Nghien crlu x6c dinh ddc didm DCCT cria
d* de, d6nh gi6 cic qui trinh dong luc cong trinh ;

didu ki€n vd khi ning ph6t sinh.

4. Phuongphip vit-En thim

H6 trq c6c nghi€n c(ru thuc dia nhim chinh xdc
h6a cdc dang dia hinh - dia m4o, vi tri vi phsn bd
cic c{u truc kidn t1o, c6c ddi drrt g5y.

5 Nh6m phuottgphip dla rilt Ij
C6c dil li€u do diadiOn vd diachdn nOng choph6p

x6c dinh cic ctu trdc dia chdt - kidn tao, khong gian
phan bd c6c dut gdy kidn tao, c6c ddi ph6 hfry kidn
tao, vi tri, d0 sAu vd hinh thiicic hang karst ngdm
theo chi6u thing dung ddn do s&u 30 m ; rl6ng g6p
co s& dd luAn gi6i v€ nguyOn nhAn, co chd hinh
thdnh NSD.

III. HIF{ TRANG NSD d HLIE\I THAIH BA

NSD tren dia bdn nghiOn crlu dd duo. c ghi nhAn
tu nhilng n[m 90 ttruOc thdkli trudc. Tuy nhi€n, vdo
ttrdi gian d6, tai bidn ndy xdy ra don 16 rr6n pham vi
ddt canh t6ckh0ng enh hudng tru. c tidp ddn sinh hoat



cfra ngudi dAn, nOn it duo. c quan tAm. Trong c6c ndm

tt 2000 ddn 2005 t4i nhidu khu vuc thuOc huyen
Thanh Ba dd xua't hiOn hiQn tuong NSD manh : x6m
CAy Dta (khu 3) xd Ddng Xuan vd thOn Ddng Xa
(khu 3, khu 6) xd Ninh Dan (hinh l). Sut ddt da lem
hu hai vd ph6 hu! m6t sd cOng trinh trOn mat d6/t

nhu nhd cfia, s6n vudn, gidng 5n, tuong bao ; mOt sd

ao nuoi c6 vi thd dd bi mdt tr5ng...

1. Ntit sut dilt tVi thAn DOhg Xa

NSD b6t dAu di6n ra manh m€ liOn tuc vd gAy

nhidu thiot h4i ti nhimg nam 2000-2005. NSD van

xdy ra thudng xuyOn hdng nam nhrmg vdi quy m0
ngdy mOt ting vd ph4m vi 6ntr truong ngiy mOt m6
rong. Hang ngiy c6c h0 sut vdn "4m thdm" ph6t tridn,
m& r0ng kich thu6c dd c6 tru6c hoic b6t ddu hinh
thinh m6t sd hd sut mdi. TrOn pham vi gdn I km2

t1i chc khu 3 vi 6 xd Ninh Dan de ph6t hicn hang
chuc h0 sut c6 hinh d4ng vd kich thudc kh6c nhau.

Met do hd sut cao nha't tap trung yen ria d0ng nam
vd tAy nam moong khai th6c d6 vOi Ninh D0n. C6c

h0 sut ddt phan bd theo c6c dii t4o n6n chu6i c6c hd
sut k6o ddi. HiCn tuong sut da't tam toan b0 ruQng

6 khu 3, khu 6 xi Ninh Dan mdt ttri nang canh t6c ;
nhidu nhd cfta, sAn vudn cria gdn 70 h0 dAn sdng &
dAy bi nrrt lfn ndn, x6 tudng, nut thanh gidng,... MQt
sd gia dinh dA phii di chuydn di noi kh6c dd dinh cu.
Hicn tudng NSD ddng thdi di kdm mdt nu6c ngdm
ddng lo4t trcn mot diOn kh6 rQng. Kdt qui khio s6t

cho thdy, cdc hd sut, vdt nut t4i thon Ddng Xa ph6t

tridn thinh dii theo hai phuong TB-DN vd 6 kinh
fiy€n (hinh 2).

Dei hd sut phuong tey b6c - dOng nam k6o ddi

b6t ddu ti cudi khu 3 ddn ddu khu 6 chung 250 m
v6i chi6u rOng gdn 100 m tt ngoii tinh lo 311 ddn

gi6p khu nhd thd Ninh D6n. Dei hd sut theo phuong

6 kinh tuyon ciing thd hiOn kh6 rd vd tap hgp t?o
thinh chu6i h0. Tai khu 3, theo phuong ndy dd x6c
dinh duo. c 3 dii hd ph6t tridn.

Ngodi c6c ndi mp trung met d0 NSD cao nhu dd

nOu, NSD cdn xdy ra riti ric & cdc khu 2 vd 4 x6 Ninh
Ddn. Mac dir cho ddn thdi didm khio sat 2007, hign
hrErg NSD khong xdy ra rdm r0 nhu nhtng nim fiudc,
nhung vf,n dang di6n ra hodc dudi dang m& rOng

cf,c hd sut trudc dAy hoac xu6't hiOn c6c hd sut mdi.

2. Ntht sut dilt tqi xd Do'ng Xuen

NSD dd xdy ra vdo nhfrng n6m cuOi 70, trOn dia
phln khu 3 (x6m Cay Dta) xd Ddng Xu0n ; hign
tudng sut ltn mdt ru0ng t4o nOn hai h0 trdn triing

ttrdp c6 dudng kinh khoing l-1,5 m nim td tidp
nhau theo phu&rg gdn 6 v! tuydn. Hd sut ndy khong
s4u, xua't hiOn trOn c6nh d6ng lta nOn sau thdi gian

rdt ng6n chfing tr; bdi ldp. Hien tuong sut ddt cdn
xdy ra khi thi cOng gidng ddo 6 mOt gia dinh trOn

khu vuc ndy.

Nam 2004 trOn dia bdn ndy, NSD mpnh d6ng
loat xdy ra trong mOt khoing thdi gian ng5n. Hang
log ngOi nhd (tuong, s4n nhi) bi r4n nut. Trong d6,
ngOi nhd 4 tdng ln tru sd Chi nhinh Di€n Thanh Ba
bi nrrt m4nh nhdt & trOn tudng, ndn, sAn nhd, tuong
bao ; g6c sAn bi sut l(rn sAu.

Kdt qui didu tra thu. c td ndm 2007 cho thdy, ph4m

vi NSD thuQc dfa phfln khu 3 xd Ddng Xuln t4o

rhanh mQtddi c6 chidu ddi khoing l00m,chidu rong

70 m chay song song vdi tinh lo 312 theo phuong
gdn 6 v! tuydn, trong d6 phia bcn phii duong (fi thf
tren Thanh Ba di VU tn) rQng khoing 50 m. Nghi0n
cfu chi ti€t cilc ve't nrlt trcn tudng nhd, sAn cfra c6c

hQ trong ph4m vi intr trucrng cho thdy, chring ddu

c6 phucmg k6o ddi nhu ddi sut nOu trOn. Hdu hdt
nhd x0y cla cilc ho dan & cri trai b0n tinh lo 312 ddu

bi ran nfit, trong d6 nhtrng nhd nam I phia b6c cira

tluong <lang m{t dQ lineament (dep vd) c6 quy m0
cic v€tnfit l6n hon so vdi nhfing nhd & phia nam ;

cdn ndu ldy tam ld 16 khoan khai th6c nudc thi NSD
xdy ra & phia dOng m4nh vd pham vi rong hon
(khoing 70 m) so vdi phia tay (khoing 20 m).

Phln tich chi tidt vd ca'u tr0c dia cha't, cot dia
tdng 16 khoan I ket hgp vdi tei liQu do dia vat l!'
cho thdy todn b0 khu bi NSD nim trcn lop phfr Dg
Tr1 ddy tt 5-7 m ddn 10 m, phia dudi ld m6ng d6
voi thuoc he tAng Ddng Giao (Tza dil bi nrlt nB vd

c6 nhidu hang hOc karst ngdm. Trong mot diOn tich
khOng lon, m6ng d6 vOi phdn b0 6 c6c dO sAu kh6c
nhau: c6ch khOng xa v€ phia dOng, thinh thoang gap

trdi l0 khtii dA vOi irOn bd mat dia hinh hiQn d4i, cdn

& khu nhd mdy rugu Ddng XuAn, tdng d6 vOi lai
nim 6 do sau 4,5 m.

Cho ddn thdi didm kh6o s6t ndm2007, hdu hdt
chc vdt nut, sgt d6't v[n cdn giil nguyOn ; kh0ng
thdy xua't hiOn vd ph6t tridn thOm. C6c nhd & xung
quanh sau khi sfia chila ciing khOng bi ran nut.

3. Ntt sut d6l 6xd Y€n NAi

Ngodi khu vu. c c6c xd Ddng Xu0n vd Ninh D6n,
NSD cdn phdt hiOn & ph4m vi xd YOn NQi. Tuy nut
sut d&'t xdy ra vdi quy m0 khOng ldn, nhmg hiOn

tuong niy cdn dd lai ddu vdt & mOt sd khu vuc.
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Tai khu 3 xI YOn N0i, hiOn hrcrng nut ddt xdy ra
nam 2004 lim cho khoring 10 nhd dAn bi nrrt nd manh
(tudng, sAn nhi) vd g4y nfrt mdt dudng giao thOng,
Hien nay khong cdn ddu vdt trcn mat da/t, chi cdn vdt
nftt tren fidng, san cfra mOt sd nhd dAn. C6c vdt nrlt
ph6t tridn theo c6c phudng 6 v! tuyen, I kinh tuydn,
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Di€n$ dd v6i

Dii och t!' thrEg
l[ng rcng

TB-DN vd k6o dii hdng chuc m6l TrOn khu ddt s6t
bd moong phia tAy bdc m6 d6 Thanh Ba (gi6p ranh
xd YOn NOi), ph6t hiOn nhidu hd sut ddt r0ng 2-3 m
hinh trdn. Tru6c dAy hd ndy rhucrng ldphdu thu nu6c,
sau ndy dan dia phuong ldp lai, nudc khOng tho6t
theo hang nfia vd tao n0n ao chta nudc mAt.



So tfd ph6n bd c5c hd sut tai khu 3 xa Ninh DAn

Hinh 2. Hinh rinh vd c6c dang hd sut kh6c nhau tai khu 3 Ninh DAn
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rv. cAC rAcr.urAx ANIH HtJOr.tc o6lNso
1. Tic nhg4 tunhi€n

Ddlam s6ng t6 nguyOn nhan gay NSD, c6c nghi€n
cuu tQp trung ldm s6ng t6 d6c didm mOt sd t6c nhAn
tu nhiOn chinh c6 mdi quan h6 vdi NSD nhu dac
didm tlia chdt - thach hoc, dic didm dia mao - Tan
kiOn tao, dac didm DCTV- DCCT . Ngoii ra cdn
nghiOn cfru d6nh gi6 m6t s0 r6c d6ng ti€u cuc ph6t
sinh trong qu6 trinh hoat dOng nhdn sinh c6 dnh
huong deh tai bidn sut dayt.

a) DQc di6m dla chdt - thach hoc

Tai bidn sut ddt thudfng c6 mdi quan hQ chat ch6

s6ng t6
vdo mOt

2 nh6m
liOn quan dOn qu6 trinh sut ddt tren mOt sd khu vuc
thu0c Ninh Ddn, Y€n NOi, Ddng Xu6n vd thi tran
Thanh Ba ld nh6m cic thdnh t4o carbonat vi nh6m
thdnh tao b6 rdi (DC Tir).

Nh6m c6c thdnh tao b6 rdi DC Tfr tep trung chri
ydu doc c6c thung liing sOng, sufii & cicxd,NintLD6n,
Yen Noi, Ddng Xu6n vd thi tran Thanh Ba. Thdnh
phdn thach hoc chfr ydu li cuOi, s6i xen l6n c6t, s6t
bot mdm b6 nim rren c6c dei ddi thdp cria bac thdm
II. Trong c6c khe rdnh, trfrng chri ydu ld c6t, s6t lin
d6m san bd roi c6 ngudn gdc h6n hgp. Chidu ddy
ti 0,5-l m ddn khoing lO m. Trong c6c lcp rdm
tich niy, c6c hd NSD ph6t tridn rdt nhidu 6 Ninh
DAn vd D6ng Xudn.

Nh6m thanh tao carbonat phAn du6i cria h0 tAng
Ddng Giao ld dd vOi dang khoi phan bd tir x6m Sit
thu0c ddi theo phuong tay
bdc - znh Ba, y€n NOi t6i
th0n Sen thuOc khu I xi Ninh DAn, v6i chidu dii
khoing 7,5 km, chi€iu rOng dao dOng tu I km ddn
1,7km. D6 l0 rii r6c thinh c6c chdm nh6 c6 di0n
tich khoing 5-15 m2 ngay trOn m6t ruOng hodc bi
phi lcp trdm tich D€ Tf m6ng (8 D6ng Xa) vd nim
chim
ddn I
b cic
dd vO

tAp d6 vd vun ve nhidu hang dOng karst nim 6 dO
sAu tr) 0,5 ddn l0m,ph6t tridntheo hai phuong chinh
6 kinh tuyOn vd phuong tay bic - dOng nam. Hdu
hOt NSD 6 x5 Ninh DAn vd thi trdn Thanh Ba chi
xdy ra trOn khu vuc phan bei d6 vOi he tdng Ddng
Giao (T2a dg) vd phan bd tap trung h€n r4p d6 v6i
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bi n(rt n6, d0p vd vdi su c6 mdr cfia nhidu hang htic
karst ph6t tridn & c6c dO s4u kh6c nhau.

b) DQc di6m dla mqo - Tdn kidn tao

HuyOn Thanh Ba c6 dia hinh ddi li chfi ydu, chidm
gdn 90 Vo.D6i phan bd thdnh nhtng dii dang tuy0'n
theo phuong tAy b6c - d0ng nam. D6ng chir !, trong
khu vuc nghiOn cfru c6 hai trflng : tr0ng Ddng Xa
vi triing Ddng XuAn ld c6c thung liing karst vdi dac
trung c6c hang hdc ngdm nim & dg sau khoing nr
0,5 m d€n l0 m so vdi bd mdt dia hinh hien tai. Cec
hang ndy ph6t tridn theo c6c khe nfrt l6n rrong d6
vOi vdi hai phuong chinh : 6 kinh tuydn vd t6y b6c
- dOng nam (thOn D6ng Xa xd Ninh DAn, thOn TAn
L.&p xd YOn NOi, khu 3, trung t4m xd D6ng XuAn,...).

O O{c didm kidn tr0c tdn kidn tao

Tren vtng nghien ctu rdn tai 3 khdi kidn tr0c
lon : khdi dOng bdc, khCii trung tAm vd khOi tAy nam
ddu c6 phucrng k6o ddi t4y b6c - dOng nam. Khdi
liOn quan ddn NSD la khdi trung rAm (hinh 2). Khdi
ndy ndm 6 phdn trung rAm, bao gdm c6c x6 Chi Ti0n,
YOn NOi, Ydn Kh6, phdn phia nam xd Ninh DAn,
Ddng Xu4n, thi rr6n Thanh Ba vd bi kep gifra hai
khdi kidn trfic nim & hai ben fthdi dong b6c vd khdi
tAy nam) b6i c6c dr?t g6y chinh F2 vi F4. Dia hinh
trong khdi duoc thd hiOn bing nhEng dii ddi ng6n
phuong tAy b5c-dOngnam nim xen kE c6c dii triing
hep ctng phucrng ; chring du_o. c cdu thenh tir cac
nh6m d6 trdm tich luc n guyOn he tdng Cd ph ttc (E3c p 1,
Van YOn (Ezvy) [3], h1c nguyOn thuOc hQ tdng Van
ting (T3n-r v/) vd d6 carbonat h€ tdng D6ng Giao
(Tza dil.D0 cao chc dii ddi tuong d(ii ddu nhau,
khoing 50-60 m vdi dinh kh6 bing phing ; suon
dia hinh c6 dang ldi dac tnrng cho qu6 trinh b6c
mdn - xam thuc. Khoi phat tridn kd thrla kieh truc

tr(rc duong trdi l0 c6c thdnh tao cd protezozoi vd
Mezozo| Trong giai doan kidn tao hi0n dai khoi
tiOp tuc bi bidn vi m4nh : ph6 hriy c6c kidn truc dd
duoc hinh thdnh tru6c d6 vd nAng lOn dang khdi
ting dd hinh thdnh c6c dii ddi c6 c6c *u" do .uo
kh6c nhau nhu hiOn tai (40-45 m vd 50-60 m).

@ C6c h6 thdng tt0t g6y

H€ thdng drlt g5y rrong ving phet ridn theo ba
phuong chinh : TB - DN, DB - TN vd 6 kinh tuvdn.



trong d6 cic dftt g5y phuong TB-DN ld c6c drrt g6y
chinh. Mot sd dfit giy c6 bidu hiOn hoat dOng liOn
quan d6n hiOn tuong NSD bao gdm :

r He thdng drlt gdy Ay bic - d0ng nam

* Dirt g6y Phung Thuong - Tranh YCn (F2) ld
mOt trong nhfing drlt gdy lon trong khu vqc ; bi hg
thdng c6c dftt g6y phuong dOng bic - tAy nam cit
quavi ldmbiOn dang nh6 tai c6c khu vuc th0n M6nh
va thi trAn Thanh Ba, Cay dAp vd bidn dang manh &
nft giao nhau giila drit gdy F2 vd dut g5y phuong 6
kinh tuydn & thon Ddng Xa xd Ninh Dan.

* Dfrt g6y ThOn Sen - Hanh C\r (F3) chay song
song vdi drrt gdy F2, bi he thOng c6c drrt g6y phuong
d6ng b6c - tAy nam c6t qua vd lim bi€'n dang iri cdc
khu vuc YOn NOi vd khu 3 xd D6ng XuAn.

* Drlt gAy Nhd Trang - Nhd Xa (F4) chay song
song vdi c6c dttt gtry F2, F3 vd ciing bi he theing
c6c dftt g6y phuong dOng bic - Ay nam c6t qua ldm
biOn dang t4i c6c khu vuc YOn NOi vd khu 3 ttri trah
Thanh Ba.

o H0 th0ng d(rt giy dOng bic - tay nam

* Dirt g6y Truong Son-ThOn MAnh (F7)thdhicn
16 trOn inh vO tinh bing nhtng chAn do4n lineament
k6o ddi. Tr0n dia hinh hiOn tai, drlt gdy ndy nim tdng
v}i cic rdnh, muong x6i cria c6c nh6nh song can.

* Dftt g5y Hodng Xe- Thei Ninh (F8). Tren inh
v0 tinh vd trOn dia hinh hien tai drrt g5y thd hiOn 16
n6t vd nim tring vdi c6c dii triing l6n cria cic sueii
lon nhu 6 thi tran Thanh Ba, D6ng XuAn, Th6i Ninh,...
duo. c tich tu bdi trdm tich D0 Tr1 b6 rdi vdi chidu
dAy khoring 3-5 m, c6 noi xdp xi l0 m.

r Hc thOng d(rt g6y 6 kinh tuydn

Hg thong cicdttg5y phuong 6 kinh tuydn phan
b(i & c6c xd Ninh DAn, D6ng Xu0n, Thanh He, Thanh
VAn vi V6 [ao. Dac tnmg chri ydu cfia c6c dtrt gdy
phuong 6 kinh tuydp 6 th6n Ddng Xa ld c6 chidu
dii ng6n khoing vii tram m6t ddn mOt nghin m6t
vd thuOc cic ditt gAy bAc cao.

Vdi kdt qui phan tich v€ ddc didm dia hinh, dia
mao vd, TAn kiOn tao tai khu vr,rc Thanh Ba c6 thd
thdy duoc meii quan hO chat ch6 ciia ch(rng v6i NSD.

- Cac hd NSD tai c6c khu vuc Ninh D0n vd khu
3 xd D6ng Xu0n xdy ra trong dang dia hinh triing dia
hio duo. c phri b6i lop trdm tich Dc Tt. C6c hd sut &
khu vuc Ninh DAn ph6t tridn manh & c6c khu vuc

giao nhau cria ddi dut gtry F2 vd 6 kinh tuydn, cdn
NSD A khu 3 xd D6ng Xuan ph6t tridn 6 noi giao
nhau cfra hai dW g6y phuong TB-DN (F3) vd phuong
DRTN (F8).

- HiQn tuong ntrt d6't quan s6t duoc 6 khu vu. c
Yen NQi xdy ra tren dia hinh d6i thoei, cdu tao b&i
c6t kdt, bgt kdt tudi Neogen ld do kdt qui hoat
dOng cria drrt g6y F3.

c) DQc di6m thly vdn, DCTV - DCCT

Khu vgc xaty ra sut ddt ld noi bi chi phdi manh
cria ddng chdy vi nudc mua; d6ng thdi ciing ld noi
c6 mdt cria hai tdng chria nudc : tdng chta nudc 16

hdng trong trdm tich De Tt vd tdng chfta nudc khe
mrt (dap vd) - karst trong d6 vOi h€ tdng Ddng Giao.
DAy ld hai tdng chta nudc c6 mdi liOn h0 tnrc tidp v6i
nhau rdt chdt chEvd thuong xuy€n bd cAp bing nudc
mdt vd nudc mua.

Da/t d6 tdng chrla nudc 16 hdng trong trdm tich
DC T(r la c6t pha, s6t pha b& rdi he D€ Tr1 v6i chidu
ddy khong lon : tt vdi met (xd Ninh D0n) ddn trOn

l0 m (xd Ddng Xu0n). Do phu thuOc vdo lugng bd
cQp nudc m6t vd nudc mua nen m{c nudc ngdm
luOn bi€'n dOng theo mia.

Tdng chrla nudc khe nftt (dAp vd) - karst trong
d6 vOi Trias trung, h€ tdng D6ng Giao, lO ra rhdnh
tung dii nh6, chfr ydu & phia tdy nam thu0c xd V6
[ao, thon Ddng Xa vd thOn M6nh thuoc xd Ninh
DAn, vtng trung tAm xi Ddng XuAn vd mOt sei khu
vuc thuOc dia phen xd Ydn KhC. DAy ld tdng c6 mfrc
d0 chira nudc khOng ddng ddu theo c6c khu vuc.
Ket qui quan tr6c thi nghi€m tqi cilc gidng ddo vd
gidng khoan cho thdy, hong c6c thdnh tao d6 vOi

nrrt n6, d0 chrla nudc thudng 6 m0c trung binh ddn
nghdo nudc, nhgng trong c6c ddi dap vd - karst,
nudc ngdm 6 mrlc d0 gidu nudc. D6i chta nudc d0p
vd - karst gidu nudc ngdm nim & do sau tir 5-10 m
h& xueing ddn 60-70 m. Luu luong qua bom hfrt thi
nghiOm x6c dinh 6 m6t s(i 16 khoan tr) 2,0 /s ddn
3,7 Us. Trong tdng chfa nudc khe nfrt (dap vd) -

karst trong d6 vOi Trias trung, h0 tdng Ddng Giao &
mOt sd noi cdn ph6t hiOn su tdn tai c6c ddng chdy
ngdm (thOn Thugng NOng, xi Y€n N0i, th0n D6ng
Xa, xi Ninh Dan).

Dd lim s6ng t6 nguyOn nh0n nio ddn ddn sut
ddt, dd, tidn hinh c6c kh6o s6t d6c didm DCCT ddt
d6 lop phri cria hai khu vuc sut ddt nghiOm trong :

Ninh DAn vd Ddns Xuan.
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Inp phfr trdm tich Do Tf I khu vuc Ninh Dan c6

bd dAy tir 0,5 ddn 5 m ; thdnh phAn h4t khong ddng

nhdt,bao g6m: c6t pha, s6t pha,... Kdt qui thinghi€m
trong phdng x6c dinh mOt s0 tinh chh/t co l! d6't cira

lop phii, trong d6 d6ng chf i nhdt le tinh tan rd cria

clc m6u ndy kh6 manh, khi ndng tan rd rdt nhanh

ngay khi b6t dAu thi nghiOm. C6c m6u s6t pha vd s6t

pha ch(ra nhidu san cho khi ndng tan ri trung binh
tu 80 ddn l0O Vo (> 5 gid) vd hai m6u ddt s6t chi tan

rd trung binh 39% (> 5 gid). H0 sd thdm tuong ddi
cao, tt 8,05.10' (cm/s) trong m6u ddt loai s6t ddn

5,55.10- (cm/s) trong mdu s6t pha chrla nhi€u san.

Lnp phfi trdm tich De Tf & khu 3 xd D6ng XuAn

c6 chidu ddy khoing 10 m, bao gdm chtr ydu ld c6t
pha, bDn s6t. C6c chi ti€u co l! cho thdy day li c6c

thdnh t4o c6t hat min lAn nhidu bui vd dam san c6

dac tinh cOng trinh nh4y cim v6i x6i ngdm vi
truot chdy khi c6 bidn dong cria nudc ngdm.

Tir c6c kdt qui phan tich vd dac didm DCCT vd

DCTV c6 thd tha'y mdi quan hQ chpt ch€ vdi NSD.

NSD ph6t tridn trOn c6c khu wc chiu inh hrrong

lon ciia nu6c met vd nudc ngdm, ld noi hOi tu cira

tdng chfa nudc ngdm 16 hdng trdm tich Dq Tt A

phia trOn vd ddi chfia nudc dAp vd - karst nim phia

dudi. Ngu6n nudc ngdm c6 su li€n thOng vdi nhau

vd duoc bd c4p thudng xuyOn cui nudc mdt vd nudc

mua. Ph4m vi xdy ra NSD le nhtng khu vuc dd x6c

dinh hion c6 tdn tai c6c ddng chdy ngdm. d Nintr
Dan, ddng chdy ngdm theo c6c hang karst trong d6

voi kh0ng chi duo.c x6c dinh 16 rang trOn c6c tni liQu

dia vlt l!' md cdn duo. c minh chung b&i su xudt lo
nudc ngdm trOn bd moong khai th6c d6 vOi 6 m6
d6 Ninh D&n du6i do sau xdp xi l0 m.

C6c sei li€u phAn tich chi tidt v€ c6c ddc didm
DCCT vi DCTV cho tha/y, khu vu. c xdy ra sut ddt

c6 muc nu6c ngdm dE biOn dOng. HiOn tuong sut
dalt hinh thanh licn quan ddn qu6 trinh x6i ngdm 6
m6 d6 Ninh DAn vd qu6 trinh x6i ngdm ket hgp vdi
c6t chdy & khu 3 xd Ddng Xuan. Truot chdy ngdm

c6 thd ph6t sinh trong qu6 trinh thi cong hd m6ng
cong trinh dudi m6t da't, trong qu6 trinh khai thic
nu6c ngdm trong ddi chfia nudc dAp vd - karst cfra

dA vOi h0 tdng Ddng Giao nlm du6i s0u.

d) Ddc didm phdn b6 karst

Kdt qui do dia v6t lj bing c6c phuong ph6p do

diOn vd dia chdn 6 c6c khu vUc Ninh DAn, YOn N0i,
Ddng Xuln va thi trdn Thanh Ba cfrng dd x6c dinh
duo. c rdt 16 khOng nhfrng diOn phan bei md dac tnmg
hoat d0ng karst trong c6c khu vuc n6i trOn.
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T4i khu vuc Ddng XuAn, vdi hai mat cit theo
phuong DB-TN qua tr?m Y Td xd vi tru sd UBND
xd Ddng XuAn cho ttre'y phAn duoi d6 vOi d4ng kheii,

phdn trOn mdt dia hinh l6i l6m dang luon s6ng vdi
biOn d0 dao dOng chung 0,5 m ddn 1,0 m. O khu 3

xd D6ng Xu0n x6c dinh duo. c phdn d6 vOi chia thAnh

hai tdng : tdng dudi d6 vOi dang khdi it bi nft n6,

tdng trOn d6 bi nw nB m4nh vd cfrng bi luon s6ng.

D6ng chri !' ld mat c6t 6 day dd ph6t hion rdnh sau

gdn lO m. Trong khu vu. c ndy kdt qui do s6ng radar

bing m6y chuyOn dung dd x6c dinh du-o. c dac didm

ca'u truc bd mdt cfra tdng d6 v6i vd c6c r6nh karst
ch4y song song theo phuong 6 v! tuyOn (hinh 3).

Nhidu mlt cit do dien vd dia chAn phuong TB-
DN 6 Ninh DAn dd x6c dinh d6 voi bi n(rt n6 manh
vd tao nhidu rdnh, hang karst. Dic bict, kdt qui do

dien 6 do sau 2-4 m t4i khu 3 (thon D6ng Xa), khu

2 (Buu di6n xd Ninh Dan) ddu cho thdy bd mat d6 voi
l0 nhidu hang hdc, rdnh karst kh6 16 n6t. C6c hang
hdc ph6t tridn vdi mQt dQ ddy 6 do sau tt 1 ddn 5 m
bi phi b6i lop trdm tich h6n hSp De Tr1. Dac didm
cfia c6c hang dQng kars( t4i khu vuc ciing kh6c nhau :

c6c hang dong 6 khu 3, miQng hang nim & d0 sau

nOng hon vd dao d0ng trong khoing 0,5-1,5 m vd

trong hang cdn r6ng chua bi ldp b6i cdc tich tu

aluvi ; trong khi d6 & khu Buu diOn xd Ninh DAn

c6c hang nam & d0 sau l6n hon (ir 3 dcn 5 m) vd
miQng hang rOng dd bi ldp ddy b&i c6c tich tu trdm

tich b& rdi (hinh 4).

Dgc didm phanbd karst vd mdi quan hO vd NSD

duo. c phin 6nh kh6 16 n6t. Qu6 trinh ho4t dOng karst

kh6c nhau : & cic khu 3, 4, 6 xd Ninh DAn vi khu 3
xd Y€n Noi chri ydu ld qu6 trinh nla l{ia hda tan vi
c6c dang dia hinh theo n6 ld c6c hang dOng, rdnh

karst ph6t tridn m4nh tao thanh ttmg chu6i kd ticp
nhau theo hai phuong chinh TB-DN vd 6 kinh tuydn.
Trong d6 t{ c6c khu 2, 3, 6, mAt d0 c6c hang hOc

karst nhidu nhdt, ddng thdi day cf,ng ld ndi NSD
ph6t tridn manh nhdt.

2. Cdc hoat dDng nhdn sinh dnh huing d€h NSD

Ho4t dQng nhln sinh trong mOt sei truong hgp

gAy nhilng t6c d0ng tiOu cuc defi vdi mOi truong.
TrOn khu vuc nghiOn crlu c6 thd thdy ndi bat mot sd

ho4t d0ng c6 mdi quan hQ v6i sut dat ld khai th6c

d6 vOi ldm nguyOn liQu xi mdng, khai th6c nudc
ngAm, tridn khai c6c cOng trinh trOn mpt d{t,... Cic
ho4t d6ng crla con ngudi c6 nhfing t6c dOng nhh't

dinh g6p phdn thf.rc ddy sg hinh thdnh NSD 6 hai

xd Ninh DAn vd Ddng XuAn :
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- Ho4t d6ng bom nudc ngdm trong moong khai
thhc d6 vOi 6 khu vuc thon Ddng Xa, xa Nintr Dair
lAm tang cudng vAn dOng cfra c6c ddng thdm dung
vd ddng thdm ngang huong vd moong khai d6 vOi.
Ddng thdi vdi vAn chuydn ndy ld hiOn tuong x6i
ngdm trong c6c hang h6c vi c6c khe nut nE trong
ddi d6 voi dAp vd.

- Hoat do:rg khai th6c nudc ngdm trong ddi chrla
nrrdc d6p vd - karst & khu 3 xd Ddng Xuan ldm hinh
thanh ph6u h4 thdp d6t ngOt gudng nu6c ngAm khu
vuc. Qu6 trinh bom hit thfr nghiem nu6c ngdm & 16

khoan 1, mOt mat ldm gia tdng x6i ngdm trong ddi
chrla nu6c dAp vd - karst, mat kh6c gAy nOn hiQn
tuong c6t chdy trong lop phir Dg Tt & phia rrOn.

- Ho4t dOng khai thic dh vOi xi mang & Ninh
Dan tao nOn midn tho6t nudc thudng xuyOn ldm
cho v4n d0ng cria nudc mdt, nu6c mua thdm qua
lop phri theo c6c khe rdnh v€ moong tao n€n ddng
chdy ngdm hoat dong quanh ndm.

- Qu6 trinh nd min ph6 dh vd vAn chuydn nguyOn
Ii0u d6 v0i bing xe tii nang gay chen dOng mat ddr
c6 thd lem cho c6c hang hdc karst sdp hoic sut mi€ng
hang 6 nhfrng noi c6 lop phfi bOn trOn m6ng.

- Dio ao c6 hodc ddo m6ng nhd tr€n c6c khu
vuc c6 hang lieic da voi I phia dudi s6 lim gia tang
tii trong lOn bd mit (tii trong cOng trinh, t6i trong
do tich nu6c) c6 thd gay buc d6y, bd ao, hoic sut
m6ng c6ng trinh,...

v. NGUmrNlrAN, cO cIS Hhur rnAr.ur Nso

Viec x6c dinh nguyen nhan gay tai bidn NSD
Thanh Ba duoc tdng hqrp phan tich dua trOn kdt qui
phAn tich mOt sd t6c nhAn chinh c6 m(ii quan hQ tru. c
tiO'p gAy nOn t qui phan tich cho th&/y

bdn chdthien ra I huyOnThanhBac6
nhiing n6t gidng nhau d6 li sut ddt do karst, nhmg
nguyOn nhAn vd co chdldm ph6t sinh rai bidn cho
th{y c6 su kh6c biOt gifia hai khu vuc.

1. Nguydn nhiln vi coch€ ddn d€h NSD khu 3,
xd DA:ng Xulln

X6t v€ didu kiOn tu nhiOn, khu 3 xd D6ng XuAn
nim trOn mOt trfrng thdp c6 huong DBTN vd li noi
giao nhau ciia hai hO thdng drrt g6y TB-DN vd DB-
TN. D[c didm dia hinh nhu vay cong vdi bi chi phdi
manh b6i ddng chdy bd mal nudc mua vd nudc ngdm
t4o didu kiOn hoat dOngkarst phit tridn trOn m6ng d6
vOi d klru vuc ndy. MAt d0 dAp vd v6i nhidu hang hdc

karst ngdm 6 dO sauhonlO m, su tdn tai lop c6tchdy
trong lop ddtphri vi ddng chdy ngdm luon ho4t d6ng,
thdhiQn rren c6c mat cit do dia vat lf li minh chrrng
ra't 16. BCn canh d6, c6c kdt qui nghien crlu vd didu
ki0n DCTV cho thdy, day ld khu vu. c c6 tidm nang
nu6c ngdmliOn quan tfi ddi chfra nudcd4p vd-karst
vi tdng chrla nu6c 16 hdng Dg Tf luOn dE bi bi€'n
dong theo mia Tdt c& cic ydu td tu nhiOn tao cho
khu vu. c ndy c6 ddy dfr c6c didu kiOn ph6t sinh NSD
bdt k! ltc nio kihi c6 nhfrng bidn d6ng bdt thudng cria
didu kien tg nhiOn ho6c cria hoat d6ng nhAn sinh.

2, Nguy€n nhdn g6y ndn NSD thAn Da^ng Xa,
xd Ninh Ddn

Th0n Ddng Xa (khu 3, 4, 6) xd Ninh DAn nim.
tr0n mOt thung lfing bing phing k6o ddi theo hudng
TB-DN trong khoing 2,5 km. Dey li rhung lfing
karst c6 ndn d6 v6i phdn bd rOng, c6 noi nim l0
thiOn dudi d4ng c6c ch6m nh6, nhung phdn lon
nim chim du6i mdt d{t 6 do du6i 1,5 m. Vd ca'u

tr0c ki€n tao, khu vuc nghi€n ctu nim trong pham
vi giao nhau cfia ddi dtt gdy phuong TB-DN vd 6
kinh tuyOn. Hoat dOng cria c6c ddi dirt g6y d6 tao
cho tdng d6 vOi bi dAp vd manh ; dudi t6c dOng cria
nu6c mIt, nudc mua, nudc ngdm dl tao nOn mOt
khu vu. c c6 m{t dQ hang hdc karst ldn nim & nhi€u
d0 sAu kh6c nhau tu dudi 0,5 dOn 10 m.

Tdng phri phia tren ld trdm tich DO Tf da ngudn
gOc d6 thdm nudc vi ciing d6 tho6t nudc, cdn tdng
da voi pliia du6i ld ddi chrla nudc dap vd karst, gifia
chirng c6 su liCn ttrOng rdt chit ch€ vd lu0n du-o. c bd
c8p tit nudc mdt, nudc mua. Trong h0 thdng hang
hOc karst hiQn tdn tai ddng chdy ngdm hoat dOng
li€n tuc vdi didm xudt 16 nu6c tai bd moong khai
th6c d6 voi Ninh D0n. Nguy€n nhan NSD thOn D6ng
Xa, xd Ninh DAn do ydu rei tu nhiOn quye't dinh b&i
su c6 mEt cria hang loat c6c t6c nhan c6 inh huong
dE nOu tr€n vd dAy li nguy€n nhAn chinh g0y ph6t
sinh tai bidn. C6c didu kiOn ba/t lqi tidm dn trOn khu
2, khu 3, khu 6 (ttrOn Ddng Xa, xd Ninh D&n) tao nOn

mOt khu vuc xung ydu luOn lim xudt hiOn x6i ngdm
trong c6c khe nfit hang hdc karst g&y mdt can bing
trong lop ddt phri vd ddn ddn hien tuong NSD 6 c6c
thoi tlidm kh6c nhau ftOn mdnh ddt ndy. D4y ld moi
trudng rdt thuan lgi cho xudt hien NSD bdt k! lfic
ndo, dlcbiOt khi c6 mua v6i cuong dO lon hoac mua
dii ngdy. BOn canh d6, kh6ng thd khong n6i ddn t6c
d0ng tiOu cuc phat sinh tir mOt sd hoat dOng con ngudi
trong qu6 hinh khai th6c sir dung tAi nguyOn ldm gia
t2ing khi ning ph6t tridn tai bidn trOn diOn r6ng.
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rtr luAN
TrOn co s& c6c kdt qui nghiOn cfru vd nguyOn

nh&n gAy NSD & mQt sd khu vu. c thuOc huyQn Thanh

Ba c6 thd di ddn mOt sd nhan x6t chinh du6i day :

- NSD tai c6c xd Ninh Dan ve Ddng Xu6n huy€n

Thanh Ba ph6t tridn tr€n dia hinh thung liing karst,

noi chiu inhhuongmanh cria nudcmit, nudcngdm.

- NSD hinh thdnh trOn cilc d6i dAp vd kidn tao

manh, khu vuc c6 hQ thdng dut gfly kidn tao giao

nhau ; 6 Ddng XuAn ld cdc drlt giy TB-DN vi DB-
TN, 6 Ninh Dan la d(rt gdy TB-DN vi 6 kinh tuydn.

- Khu vuc hinh thdnh NSD la noi c6 cdu fiirc mdt

c6t dia ch6/t dac thr) phan thinh hai lop (ddn do s&u

30 m) : lop phfr trdm tich De TiI b& rdi, gdn kdt ydu

nim tr€n ddy tri 0,5 ddn 5-6 m, c6 noi ddn 10 m ;

phia dudi lA l6p da vOi dAp vd, c6 hang hdc karst
ph6t tridn vdi mit d0 cao.

- Didu kipn DCTV cho thdy khu vuc xdy ra sut

ddt c6 hai tdng chfa nu6c : tAng ch(ra nu6c DQ Tfr
vd doi chira nu6c dAp vd - karst, c6 mOi li€n h€ truc
tidp vdi nudc mAt vd nu6c mua vi liOn thong vdi
nhau;khu vqc dpc tnmg b&i su bi€in dOng muc nu6c

ngdm lctn.

- C6c ydu td dia chdt, dia mao - Ten kicn t4o, d4c

didm DCTV-DCCT de t4o cho khu vu. c c6c xd Ninh
D&n vd D6ng XuAn nhAy cim v,Cr cic qud trinh
d0ng luc nhu x6i ngdm vd c6t chdy ; dAy ld didu

kiQn quy0t dinh vd ld nguyOn nh0n gly nOn NSD

huyOn Thanh Ba.

- Ho4t d0ng khai thilc di v0i, khai thic nudc
ngdm,... cfing c6 nhiing 6nh huong nhdt dinh th(rc

ddy hiQn tuErg NSD gia ting, ph6t tridn.

T6c gii chAn thdnh c6m on c6c d6ng g6p !'kien
vd nOi dung bdi b6o cria mot sd nhd khoa hoc ViOn

Dia chart : Ts BDi V[n Thom, Ths Phan Dong Pha,

Ts Doin Vdn TuyOn, Ks TrAn Thanh Son.
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c6o do vd bin dd clia chdt vd didu tra kho6ng sin
nh6m td Thanh Ba - Phf Tho tf tc I:SO.OOO. Lien
doin Dia chdt TAy B6c, Cuc Dia chdt vd Kho6ng
sin ViOt nam. [.rru trf Dia cha't, Hd NQi

[4] PHAM riCs XUAX (ch[r bien), 2007 : Nghien

c(ru d6nh gi6 hiQn tugng sgt ddt 6 khu vuc xd T0n

Thdnh (Him YOn), Y L-a (Tx TuyOn Quang) tinh
TuyOn Quang, xAy drmg co s6 du b6o phdng ngta,
giim nhe thiet h?i sut ddt g0y ra. 86o c6o tdng kct
dd tdi KHCN cdp tinh Tuyen Quang. L,rru trii Vien
Dia ch{t, He Noi.

SUMMARY

Land collapse at the Thanh Ba County : actuality,
causing and formlng mechanism

Land collapse at the Thanh Ba County has
strongly occurred during since year 2000 till now. lt
caused severe damages to residential quarters of
the Dong Xa and Cay Dua Villages of Ninh Dan and
Dong Xuan Communes, respectively. Our investiga-
tion on geology - tectonic, geophysics, and geo-
engineering reveal that the collapsed area are situa-
ted at dense fracture zone thatwere highly developed
internal karst caves, Besides, from surface to the
depth of 30 m, geological structures are consisted
of only 2 layers : Quaternary sediments on surface
and fractured limestone at the boftom, strongly
affected by both surface, rainy and underground
waters. These natural features allow highly potential
of land collapse in the research area, and increasing
of the disaster dug to additive interaction of the
human activities.
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