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PHAN TfCH NGUYEN NHAN GAY SUT LG MAT DAT
G CAM LO (QUANG TRI)

L. MG DAU

Sut 16 mat dat 1a mot nguyen nhan gay nhiéu sy
c6 doi vdi cac cong trinh xay dung, gay mat én
dinh va nhiéu tac dong khéac d6i vai cude s6ng con
ngudi. Hién twgng sut 16 mat dat di va dang x4y ra
¢ nhiéu qudc gia trén thé gisi nhr : My, Slovenia,
Nga, Trung Qudc... va nhiéu dia phwong clia nudc
ta nhu Thanh hoa, Ninh Binh, Quéng Binh... Dac
biét 1a & huyén Cam Lo (Quang Tri), sut 1& dat da
xdy ra nhiéu 14n va nhiéu noi nhw : Nghia Hy, Cam
Hi€u-1993, Hau Vién-1998 (dnk I), Cam Tuyén-
2006 (dnh 2). Do vay, trén th& gidi ciing nhu &

Anh 1. Sut d4t thon Hau Vien nam 1998

nudc ta dd ¢6 nhiéu cong trinh nghién cttu v& hién
trong nay [5]. Tuy nhién, do dic diém c4u triic nén
da goc, caa tdng dat phu, cha dia hinh, thuy van
khéac nhau, nén nguy co tiém 4n sut 14 dat & nhitng
ving khac nhau hoan toan khac nhau. Vi vay, xac
dinh diing nguyén nhan va cic yéu t§ co ban gay
tai bién dia chét, nhdm c6 dinh huéng diing trong
quy hoach phat trién kinh t&€ - xd hoi, bdo ddm
cudc song cho ngudi dan d6i véi timg dia ban cu
thé 12 hét stc cin thi€t. Bai bao ndy trinh bdy
nhiing két qua khdo sat dic diém dia chét va phan
tich budc ddu nguyeén nhan cobén gay sut 1& ddt &

NGUYEN VAN CANH, NGUYEN THANH,
NGUYEN QUANG TUAN, NGUYEN HUNG

ving dong bing trudc nii thuoc huyén Cam Lo,
tinh Quang Tri [3).

Anh 2. Sut d4t & Cam Tuyén nam 2006

II. KET QUA KHAO SAT
1. Pic diém dia chit
a) Bédc di€m nén da géc

Két qua khdo sat thyc dia va khoan tham do dia
chét cho thdy, cdu tric dia chat ving Cam Lo kha
dac trung. Cu tric dja chat cla khu vuc Cam Lo,
1a mot nép oédn phirc tap dugc cdu thanh bdi trim
tich udn nép he tdng Long Dai (03-S,/d), cb phuong
kéo dai theo hudng 4 vy tuyén véi nhan 13 cac trdm
tich Devon (Dyo#/, Dysch) va Permi (P c/). Trai
qua nhiéu giai doan hoat hoa kién tao, binh dé kién
tric nguyén thiy ctia vang da bi bién cai lien tuc
va triét d€. Trong giai doan Tan kién tao, do van
dong phan di khéi tang da hinh thanh nen dia hao
Cam L9, hai vach 14 cac da trdm tich luc nguyén he
ting Long dai (05-S,/d) va he tdng Tan Lam (D¢l
gbm phién sét, phién bot két, xen kep cac tap cat
ket vai dic trung chung clia da 1 nguyen khéi, rén
chéc, it thim nudc. Ngugc lai, & phan trung tam
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ctia dia hio 1a da cha he ting Cobai (D23cb) voi
thanh phin vat chét chi yéu 1a da voi, da voi -
dolomit mdu xam den, xam tring xen phién sét
voi. Pa hé tdng nay 16 ra ¢ phan phia tay vi chim
dan vé phia dong cta khu vyc. Phin bi chim va bi
che phil clia da voi di gap trong 20/23 hd khoan,
chi trir hé khoan 11, 20, 23 (hinh 1). Nhiéu noi da
16 ra trén bé mat dang chém doc song Hiéu, doan
Thuong Vien, Hau Vién, Cam Tuyén, Nghia Hy...
(dnh 3). Da voi trong ving c6 dic diém don, dé nirt
v thanh khéi ting voi bé rong khe nat c6 khi rat
16m, tao co hoi cho nude bé mat (dac biét 1a nude
mua) thim sau vdo bén trong, xdi mon, md rong
thém khe nirt 1am cho d4 bi phong hoa rédt manh,
dic biét 1a trong nhitng khu vuc thudc cic doi dap
v& do hoat dong kién tao. Rat nhiéu hg khoan trong

Anh 3.Da voi 16 & ba song Higu

da goc gap hien trong nat né, hang hoc karst nhu &
cac hd khoan 04, 05, 08, 09, 10, 15, 16, 17 va 22
(hinh 1). Kich thudc cac hang rit khac nhau, ¢6 khi
dat dén 2-3 m vé& dudng kinh. Mat khac, da
carbonat dé hoa tan trong nudc cd chira nhiéu chat
khi nhu CO,, O, va cic acid k&€ cd mua acid, tao
thanh hop chat bicarbonat calci Ca(HCOs), dé hoa
tan, mang di nhanh, dic biét 13 khi da bi chim
trong nwdc ngdm, qua trinh an mon, phong hoé
cing x4y ra manh mé hon, qua trinh hinh thanh
hang, hoc x4y ra nhanh hon [6] (dnh 4). Nhu vay,
6 thé két luan, Cam Lo 13 viing dong bang karst
chan vii bdi cac trdm tich séng bién tudi De ti.
b) bac diém tang phd

Téng phi trén da goc cling 1a mot yéu t6 quan
trong gay sut 15. Trén co s& két qud nghién ciru
thuc dia, khoan dia ting, s6 liéu thi nghiém miu dat,
¢t thé néu lén mot so nét dac trung vé diéu kién dia
chat cong trinh cha dat ting pha nhu sau : bé ddy
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tdng d4t khong 1on, khodng tr 0,0 m dén 20 m va
thay ddi nhiéu & nhang vi tri khac nhau. Nhiing
chd di xdy ra sut 16 nhu Nghia Hy, Hau Vién, Cam
Tuyén, Thuong Vien..., bé ddy ting dét thuong chi
khoang 0,0 m dén 12,0 m. Cau tao tdng dat, tir 23
hé khoan dia ting cho thdy, vé co bdn bao gém
bén 1op chinh. Mot s6 tinh chat co 1y dac trung cla
cac 16p duoc thé hién & bdng ] va 2 va co thé tom
luge nhu sau :

Anh 4. Karst hinh thanh trong da voi

¢ Ldp trén cung phan bo hdu khap khu vuc thém
song Higu va c6 bé ddy thay ddi. Thanh phdn 1a sét
nhe nhiéu bui (¢Q3y ), mdu vang sim & trang thai
déo ctrng (B = 0,31) va nén chat vira (e,=0 85) pat
¢6 tinh chat nén lan trung binh (a;; = 0,027 cm'/kg)
nhung lai dac trung béng suc chéng cat twong doi
cao (¢ =13°,¢=0,53 kg/cm ). Nhung trong ving,
16p nay lai c6 bé ddy khong 16n, khong du kha
nang chong sut 14.

¢ L@p thtr hai 13 sét pha nhe (aQj, ) mau vang
xam. So v&i sét nhe nhi€m bui & trén, sét pha nhe
ciing ¢ trang thii déo ctrng (B = 0,40) nhung dugc
nén chat hon (e, = 0,75).

Xét theo hé s nén lan, sét pha nhe dd dat toi
gin trang thai nén chat (a;»= 0,015 cm *Kkg). Déi
vOi sét pha nhe, géc ndi ma sat kha cao (¢ =18°),
con lyc dinh lai thap (C = 0,10 kg/cm ). Do ham
lwong hat soi, hat cat twong ddi cao, dat lai chira
nhiéu dam, san (ham lugng hat c¢6 duong kinh 16n
hon 0,05 mm chiém tdi 56 %), mitc do dinh két
giita cac hat thap, nén sét pha nhe 1a loai dat kém
dn dinh khi chiu tac dong cta nudc, nhit 1a nudc
van dong. Nhung 16p nay, vé bé ddy, lai chiém wu
th€ trong mat cit dia ch4t cong trinh nén kha nang
sut 1 cia tdng pht rat cao.



52,20 oL0L

1gs OPUY UBOYY 0Y 983 11} A A 18U ®ip 0p 05

Lo

WA AT T AT AT AT T “\;\

Lot £ £ LLLLL L

unj s €p ANA MY

ueoly of naiy Ay

®

Aed wp nay &y

T LT L L L . L L LY

16° 47 26"

.,l_'...
Lo st k!
ogfjunigy 4% ¥ 4%

18 Buo] Bugy 84
e ugy Buey ay
1 0 104 B3
mag

IR L

WG4 86 o901 uL5 8BS 001

¥ %y ¥ ah o SRS ITH'y
Ay AR R A e tuos, uavurww_,uvvrxv......v»uvryusxwy.;
> e s Tied s Tea s
LT e
Sx

e
A(.m..v o T
EARIARE A
g b Al et e

YA S PwA S
o i PER TR
Pate

16% 60" 12°

BT UP 81

<0k 65 901

15 85 0901

141



31 AL (0T - S T <* 1pyu 8uQp 9 3Y) 20] UGS WYY YdY) WLy O} Yuey) ¥
Supo AP 10s 1912 18p (7 ‘1 Sugq) 1By yon ueyd enb 19 oay, "yuew goy
1sIeY] iq 10A BP B0O 93 93 18W 9q uem don onn qud eA m 9@ YoN Wil g1
12w Kgp 19] “1pyu Agp Yol Wl ok} yuey gl ‘108 10nd : buno jonp do ¢
“uoY Yueyu o[ Jis 0yd UMY ngIp 0¥} ‘Junp
Suey ngiys ooy N1 18A upAnyd UgA Yulx gnb Ud UBY Q1) [eA Suop 3uQyy

UQU UeOUY QY NYIYU BN 10 18w Suox de3 JuQUY Ie[ QU ‘eau UoY ‘U9 3uguy
Agp 2q Sunyu 01 wigy) Sugyo Sueu gyy 9o Agu dg (3y/,WO 9600 =)
oed yuiq Suny un| uu ANEo\wv_ 620 = D ‘o21 = ®) oed 3ugyy 185 Sugyd
s Suoy o> Sueq Suny gp odnp Sutu eyd 19§ (68°0 = °3) 1BYD UU WY
(£6'0 = ) wipw 09p rey Sues) 1A Suny - €Y Uad0[OH Uplq Sugs yon wen
enod Q[ Sueo| ugln WeX ‘Yuex wex Sugu eyd 19s el( AlOw) eq Ny doT

920°0-10°0 9+0'0-L10°0 6110°0-10°0 91-8 LE'0-1T°0 ¥9°0-€T°0 LI-01 61-v1 YE-9T T8-+9 00'1-8L0 0S-+b OLT-69C ISTI-SE'T Ol w:mmmmumm
110'0-800'0 810°0-CI0°0 THO'0-¥EO'0 0T-9T €1°0-80°0 8S°0TE0D ¥I-L LI-¥1 8THT 6L-89 8LOPLO vi-Th 69°T-LIT ¥S'T-0S'T Sl u::>m_.mwcuww

0 3M T 0
€T (4 10 _H%M MMMV wE:wH\Vm oﬁw N &MM M% WQ\M_/ MM:\W M%_ 3 ugQ1 wom.: J9/3 sV nEM\ m NL yon wgn
W0/33 UU 1gns Sun Supoyy dogoeAS  IED BUQYD sl \mhoﬁozﬂew op Ew: 0K 959H %MH duon 4L osM::ME :wm: et
S/, wo e ugj ugu 9s IH 9s 3uQy, oG .
€1 we oA nyy nyd Bugy 3ep doj 985 BN £) 18A BA K] 93 384D YuIL *7 Supg
i \ -0 90 811 S1-¢ TI-e 81-§ cTS1 0§-0C 61 _Mmﬁw
Llou
€T €59l £2°C 16 91-1 L0 80 . . 3 9L Suraeidie
T e type ST N RN RN R
) 9-C \ar 12-61 yi-¢tl 0l-6 £50 9-¥ LI-¥1 8¢-C ¢l 100 E\EQJWU
N o 4 o W 3 2 Nop
0z 6Tl 91-6 g€ 918 LT 9-0 3 ; 5 AN =
mom_.m > moo“w%o,o 60°0-01°0 o_“o-mm.oumooﬁo-mm,o S°0C [ m_ﬂoumﬁ 01-0¢ _MMW NL yon wex
: . ; . s -

9% (W) s yupy| suenp dgs 9s 1ey upyd yueyy,

61 wed 950A nyy nyd Buegy iep do) 2ed end Jéy ueyd yueyy ‘7 Sung

142



ham lugng cic ¢d hat nhu sau : cudi séi 69 %, cat
hat khong déu 30 %, hai bui sét 1 %. C4p phéi cac
cd hat theo twong quan nay 1 méi trudng thuan loi
cho hoat dong x61 ngdm mang di noi khac nhém hat
cat, bui, sét von la vat chat 14p nhét trong cac 16
réng 16n clia d4t cudi sdi viing nghién ciru.

2. Dic diém khi hiu, thiy vian

Khi hau khu vuc Pong Ha - Cam Lo c6 sr khac
biét giita hai mua r6 rét va lugng mua & day rat
16n. Vao cac thang mua nhiéu, co thé dat toi 474-
627 mm. Nhiing nam x4y ra sut d4t I nhimg ndm
c6 su bién dong cyc doan cita thoi tiét nhu han han
vi gié Tay Nam kéo dai, nhiét d6 cao trong nam
va lrong mua tip trung theo dot qua cao... Theo
quan sat ca nhan dan trong ving, sut 16 mat dat
thuong phat sinh vao thang 9-10 hodc thang 1-2
hang nam, tirc 1a thoi gian tap trung cta mia mua
ld. Do nang han kéo dai, tAng dat loai sét cach nuéc
git 4m bén dusi hdu hét bi bio mon nen do 4m
trdm tich dat loai sét aQ} & phia trén suy gidm
nhanh, dat trd nén kho ngbt, nirt né. Muc nudc dusi
dat ha thép (c6 thé dén 7-8 m so v6i bé mat) dat kho
ngdt, nit né manh bao nhiéu, cang dé bi tan ré, sut
16 khi tdm uét dot ngot do mua lii by nhieu. Dong
chdy séng Hiéu ciing kha phirc tap va tac dong manh
vio bd nhiéu nhat & nhimg khic uén clia song, nhu
& Hau Vien, Thuong Vien, Cam Tuyén... Subién dong
muc nudc hang nam theo mua & song Hiéu dat t6i
6-9 m, van t6c va lwu lugng dong chdy bién dong
tuong ing 0,1-0,3 m/s va 3-7 m’/s (mia kho) dén 3-
3,5 m/s va 800- 1.200m’/s (mua lii) d 1am cho ché
do dong luc cia dong song thay déi nhiéu vé cac
mua khéc nhau, tic dong manh vio bJ, gay xdi 1&
ba va béi 14p 1ong song, gop phén gay sut 18.

Nudc dudi dat ciia viing nghién ciru kha phong
phii voi nhiéu ting chira nwdc khac nhau : nuéc 16
héng trong 16p cudi sdi D¢ tir c6 Iuu lugng Q thay
déi tr 1,17 dén 4,13 I/s, he s6 thdm dat t6i 40-60
m/ngd ; tdng nudc nay thudng niam cach mat dat 5-
7 m. Nudc trong da voi he tdng Cobai tdn tai trong
khe niit, hang hdc, phéu karst véi fru lwong dat
6,78-7,42 Ifs. Qua khdo st dia ch4t thuy van cho
thdy nwdc 16 héng trong cudi si, nudc trong hang
karst, nudc song Hi€u va nwdc bé mat c6 quan he
thdy luc mat thi€t véi nhau. Day 13 yéu t6 quan
trong cho viéc hinh thanh cac dong ngdm gép phan
vao qua trinh van chuyén vat lieu tir cic hang karst
vio song, gdy nén su sut 1& mat dat.

3. Dic diém dia hinh dia mao

Trong pham vi khu vyc Cam Lo thuong gap
chti yéu 1 dia hinh thém mai mon bién bac II, bao
g6ém cac d6i bat ap c6 do cao 25-30 m, sudn thodi
(15-25°), dwge che phid bdi thyc vat than bui ; thém
mai mon bién bac I bao gém nhitng qua déi c6 do
cao tuyét d6i x4p xi 10-15 m. Dia hinh tuong dsi
déc, dac biét 1a nhiing vi tri gdn b song sudi, cong
v6i su bién dong muc nudc hang nam & song Hieu
dat t6i 6-9 m 13 diéu kién thuan 1gi cho dong chdy
bé mat tap trung vio nhitng noi dia hinh th4p, nhing
chd c6 16p phtt mong ciing 1a noi phat trién dja hinh
karst chon vii manh, dd hé trg cho qua trinh sut 1&
x4y ra nhanh chéng hon.

Nhu véy, cic y&u t6 cd ban : cdu triic dja chat
bao gém d4 g6c va ting phd, khi hau thuy van, dia
hinh - dia mao da dong vai tro quan trong tao moi
trudng dia chét 1dn diéu kién khi hau dia phuong
r4t thuan loi cho sut 1& mat dat & khu vire nay.

III. NGUYEN NHAN GAY SUT LG

D€ tim hiéu nguyén nhan chi yéu gay sut 13 &
Cam Lo, ching t6i tién hanh phan tich co ché va
mdi quan he giita qua trinh x6i ngdm voi qua trinh
sut 16 mat dat tai thon Hau Vien (Cam Lo), bing
cach ki€m toan hoat dong dong ngdm theo phuong
van dong ngang va lhﬁng dirng [3].

1. Tinh toin x6i ngdm theo phuong vin dong
ngang ciia dong ngim

D¢ tién hanh tinh toan, chiing toi gia dinh do
réng cat cudi s6i n = 45 %, déng thai chi xét kich
thude 16 1éng giita céc hat cat, bui, sét 14p, nhét
trong cit, cudi, soi. Con gradient dong ngdm theo
két qud quan trdc myc nudc tinh & cic 16 khoan
khdo sat va trong giéng nudc clia nhan dan, dugc
tinh theo bi€u thitc sau :

;oAH _Hy-Hs 60-45 15
AL Ly

AH - muc nudc & mép song Higu lac khio sat 14 6
m, liic kiét nhit dat 7 m, He - chiéu sau muc nwéc
tinh trong 16 khoan GHV6 12 4,5 m, lic kiét nhat
dén do sau 5 m, Ly - khodng céach tir 16 khoan
GHV6 dén mép nudc song, 14y bing 500 m.

Theo LS. Istomina, dudng kinh trung binh cla
16 réng ddt cat bui sét d, va duong kinh cac hat dat
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d; bi x6i ngdm tuong Gng voi gradient thuc t& cia
dong ngdm tai khu vuc nghién clru s€ 1a: .

o - [Py _ [32x0.06x001
¥ ng 10,45x980

=0,0066¢cm = 0,066mm

_ [18Kni_ [18x0,06x0,005x0,01
"\ nglas—1) 0,45x980x (2,67 - 1)
=0,00027¢cm = 0,0027mm

K - hé s6 thim cat cudi s6i 50 m/gd hay 0,06 cm/s,
¥ - he s6 nhét dong & nhiét do 20-30 °C ldy bing
0,01 cm’/s, n -do réng cla cat cudi séi, g - gia t6c
trong trudng = 980cm/s’, i - gradient thiy lyc dong
ngdm, 14y cao hon thyc t& va bing 0,005, s - khdi
luong riéng trung binh clia c4c hat dét va 1dy bang
2,67 glem’.

Tir két qua tinh toan trén, 16 rang voi dudng
kinh trung binh ctia 16 réng d, va gradient thiy luc
thap dé (da 14y i = 0,005 chir khong phai 0,003)
dong ngdm van dong theo phuong ndm ngang chi
cb thé mang ra khoi cac ting cat, cudi sdi cac hat
bui, hat sét, hat keo ma thoi. Noi khéc di 12 hoat
dong x6i ngdm theo phuong van dong ngang khong
ding ké, khong thé tao nén khodng tréng ngdm
trong céc thanh tao cat, cudi séi d€ co thé phat sinh
sut 1& mat dat nhu da x4y ra.

2. Tinh toin x6i ngim theo phuong vin déng
thing dimg cia dong ngam

Diéu kien chuyén vi cic hat dit theo phuong
thing ding tir trén xudng do tac dong tdng hop cd
trong luc 14n ap luc thiy dong cla dong ngém rit
thuan Igi vd manh m&. Qua trinh x6i ngdm theo
phuong thing dirng dd dién ra trong thoi gian dai
k& tir khi vira két thiic qua trinh lang dong trim
tich va cing dugc bat ddu tir hién twong mang ra
khdi cac tdng cat bot, cudi soi nhitng hat bui, hat
sét va kich thudc cac hat duge mang di ngay cang
ting ciing vi qué trinh x6i ngdm. Dong thdi, cung
véi qua trinh mang di cac hat cat, bui, sét thi do
réng va duong kinh 15 réng trong ting cat, cudi sdi
duoc md rong dang ké, vi vay hoat dong x6i ngdm
theo phuong thang dimg cang 10i kéo ngay mot
nhiéu cac hat dat kich thudc 16n hon, k€ ca cudi s
vao qua trinh dich chuyén tir trén xudng. Ngoai ra,
su ton tai cac phéu, hang, hdc karst trong da voi he
tdng Cobai c6 thé xem nhu nhiing "thung khong
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day" trong van chuyén cat cu6i soi ¢ phia trén
xuéng, tao mdi trudng thuan loi cho qua trinh x6i
ngdm va dich chuyén trong lyc cic thanh tao dat
da theo phuong thing dimg di&n tién lién tuc cho
dén khi x4y ra hién tugng sut 1 mat dat.

Tuy khong cb s6 lieu quan tric dinh luong vé
luong mua, lugng nudc mua ngdm xudng sau (qua
dat va cac giéng 14y nudc sinh hoat cha dan), vi tri
muc nudc dudi dat va nude song Hidu (do cao) lic
xdy ra sut 1o mat d4t nhung van c6 thé mo hinh
hoa gén ding cac thong s6 néu trén d& 1y gidi hoat
dong x6i ngdm theo phuong thing dirmg va din t5i
qua trinh sut 16 mat dat & Hau Vien.

D€ danh gia kha nang x6i ngdm tir dat cudi s6i
chiing t6i xay dung mo hinh (hinh 2) véi cac thong
O sau :

Hinh 2. M6 hinh x6i ngdm theo phuong
thang dimg tir tAng dat cudi soi

- Muc nuéc song Hiéu khi lut & d6 cao Hn+35.

- Muc nude ngdm khi lut dang dén d6 caoHn +35.

- D4t pht trén ting cuoi sdi ciing vai he thong
giéng nudc cbd day 3 ct cao +1 va duge xem nhu
“cot nudc" nim trén tdng cudi s6i trong md hinh
khao nghiém x6i ngdm.

- TAng cu6i sdi ddy trung binh 15 m va c6 day
nim & do cao 14.

-D4 voi Dy.sch bi karst hoa véi nhiéu phéu, dong
hit nudc dong vai trd duy tri dong ngdm van dong
thang ding t trén xudng.

V6i mo hinh da xay dung va gia tri cac thong s
duoc chon nodi trén gradient dong ngdm i van dong
theo phuong thang ding va dudng kinh d cac hat
dat bi x6ingdm 16i di khdi tdng dét cudi soinhu sau



. H+Z-y - 4+15-3
z 15
d.=\/ 18Kii =\/18><o,06><0,01><1,07
ng(As—1) | 0,45x980x(2,67-1)
=0,004cm = 0,04mm

=1,07

Nhr vay, van dong dong ngdm phat sinh khi
mua tap trung ddu mua 1@ theo phuong thing dimng
tr trén xudng cé gradient thiy lyc = 1,07 (16n gdp
hon 200 14n gradient dong ngdm van déng theo
phuong ndm ngang). Vi thé, dong ngdm c6 thé 16i
ra khéi cc tdng cat, cudi sdi ca nhitng hai cét véi
duong kinh 16n gdp gdn 15 14n cic hat bj x6i ngdm
theo phuwong ndm ngang. Nghia I van dong theo
phuong thang ding 1 co ché chii yéu ciia nguyeén
nhan gy ra sut 16 mat dat tai ving nghién ciru.

KET LUAN

Tir nhitng két qua khdo sat va tinh toan & trén
cho thdy cau tric nén dia chat, khi hau thuy van va
dia hinh dia mao 14 nhitng y€u t6 co ban gay sut 1§
dat & vang Cam Lo (Quang Tri). Trong dé cdu triic
dia chat voi nén da géc nit né, hang héc, tdng phi
cd bé ddy khong 16n, cdu tao 16p va thanh phan vat
chat phirc tap, d6 gin ket y&u 1a nhimg y&u t6 quan
trong nhat gay sut 1§ va co ch€ quan trong ciia sut
16 12 x6i ngdm theo phuong thiang dang. Vi tri va
thoi gian c6 kha nang x4y ra sut 1§ gay tai biéh dia
chat 14 nhitng noi va nhitng khi c6 sy tac dong téng
hop déng thdi cla cAc y&u t6 co ban néu trén v cb
diéu kién thuan loi cho hoat dong dong ngdm x4y
ra manh mé. Do ciing 14 co sd khoa hoc cin phai
dugc tinh dén khi khoanh dinh du bao nhiing khu
vire ¢b nguy co tiém &n sut 1§ ddt & ving Cam Lo
(Quang Tri).

L&i cam on : cong trinh dwoc hoan thanh véi
sit hd trg clha dé tai NCCB mi s6 : 179906. Nhém
tac gia xin chan thanh cdm on sy gitip d5 quy bau dé.
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SUMMARY

Determining causes of ground collapse at Cam Lo,
Quang Tri province

Cam Lo Quang Tri is a region where the ground
collapse happens many times in many places:
Nghia Hy-1993, Hau Vien-2003, Cam Tuyen-2006.
The Cam Lo area is a plain locating in front the
mountain and has the form of a sunken block. Its
basement is fractured limestone which is easy to
dissolve with many caves and karst. The cover
layer is Quaternary sediment having thin thickness,
average 10-15 m that consists of 4 layers owning
complex composition and low compressive
coefficient. The basic reasons causing ground
collapse are that the bedrocks have a lot of caves,
the Quaternary cover is thin and unstable
especially when the heavy rains occurs. The main
mechanism of the ground collapse is the process of
moving material in a vertical position.
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