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BAC DIEM BIEN DANG fflEN DAI VO TRAI DAT 
VilNG THUY DIEN HOA BINH DITA TREN SlT PHAN TiCH 

SO LIEU QUAN TRAC THOI KY 2002-2008 

NGITVEN HUU TUYEN, C A O D I N H T R I S U 

yi?n m ly DiacStt. Viin KH&CN Vi^t Nam. 18. Hodng Qudc Viel. Ha Ndi 

Tdm tat: Trong bdi bdo ndy, cdc dgc diem chinh ctia su biin dgng hien dgi cua Kd 
Trdi ddi a vimg nhd mdy thiiy dien Hda Binh vd cdc du bdo vi ddng ddt dd dugc dua 
ra dua tren suphdn tich cdc sd lieu quan Irdc thu thdp dugc Irong glai dogn 2002-
2008. Cdc kit qud chu yeu chi ra rdng: 

- Su bien dgng hien dgi ciia vd Trdi ddi a vung nhd mdy thuy dien Hoa Binh khd 
cao. Tdc do chuyen dong vd trung binh hdng nam theo cdc phuong B-N vdD-Tldn 
lugt Id t.2 mm/ndm vd 1.05 mm/ndm: 

- Ttnh Irgng ung sudt Men dgi dig vo Trdi dil cd tryc nen ep phit triin theo 
phiong tir DB-TN den a kmh Uyin vd true gidn ndphdl triin theo phuong li TB-BN 
den d vT tuyen: 

- Co thi sir dung cdc tu lieu thu thgp lir mdy ghi biin dang SS-Y (Trung Qudc) dS 

dubdoddngddtvdithdl^andubdodgtkhodngtir8den24gid. 
r.M*DAU 

Thong thucmg, viec quan trde eac djch 
chuyen ki^n tso hifn dai ciia nSn dja chdi 
mpt vimg dugrc xdc djnh bdng nhiSu 
phucmg phdp do khac nhau nhu; do lap 
OPS, do ldp thiiy chuan, tinh todn tit gid 
trj biSn thien trgng lite (1, 7. U]. Tuy 
nhien, cdc phuong phap do noi tren eo 
mirc dg tin cjy khdc nhau va tliuong dirc?c 

thiSt bj hifn d?i co dg chi'nh xac cao vi 
ddm bao di6u ki6n moi truong nghiem 
ngjt. May ghi bien dang vo Trdi ddt SS-Y 
sdn xuat tai Trung Qu6c dap img dusic 
yeu cau n6i trSn. Thiet bj nay dugc Vi?n 
V^t ly Dia cdu nuoc ta dua vdo hoat dgng 
tit nam 2002 den nay tai vilng nhd mdy 
thiiy di$n Hoa Binh. Todn b6 so lieu quan 
trac bien dang da dugc t6ng hgp vd xir ly. ...„„ uv «"' ^ty Mioc miau va muong auge ""̂ ^ "'^" "^ng aa ougc tong ngp va XU ly. 

dp dyng cho nghiSn ciiu kijn tao dja d6ng Ttong bai bdo ndy, cdc tdc gid sc trinh bay 
luc d GUV mn Irm cpr t i l l , ,nr„ u , . / — mAt ,!n ]tM nua \,,.r,r. Ak.. -.UR-. tt..l. > . -luc o quy mo Ion co khu vire. Hu6ng 
nghien cim biSn dang v6 Trdi ddt phuc vu 
eho tinh todn vi chuyan dgng hien dai doi 
viW cdc c6ng trinh quan trgng nhu nha 
may thiiy difn, cdc dap thiiy lgi, nhd may 
di?n nguyen ni da dugc dp dung rgng rdi 
6 nhieu nude tren thS gioi. Ngodi nhiem 
vu quan trgng cua viec sir diing so lieu 
bien dang frong ddnh gid mirc do biin 
djng ciia nen dat anh huong d6n dg an 
todn ciia cong trinh thi viec sir dung s6 
li?u bien dang trong nghien ciru dir bdo 
som dgng dat ciing dugc dj cap den [2-5, 
8, 10]. Vi6c quan trde vi bien dang doi hoi 

24 

m6t s6 kft qua buije dau phdn tich ddc 
tnmg biSn dang hifn dai v6 Trdi ddt vimg 
nha mdy thiiy dien H6a Binh thM kJ 
2002-2008 va cdc ddu hieu canh bao d0ng 
ddt dg ghi nhdn dugc. 

II. TR^M GHI B ISN DIfNG H 6 A BINH 

1. V| tri dat mdy do biin d?ng SS-Y 

Dugc sv giiip do ciia Ban Qudn ly nha 
may thuy dien H6a Binh, mdy do bik 
dang SS-Y dugc ldp ddt ben vai phdi hdm 
thodt nuac ciia than dap. Ham ddt mdy do 
SS-Y CO chiju ddi gdn 400 m. Ihiel bj do 
dugc dat trong him. Mdy quan trde bi6n 
dang SS-Y dugc thijt ke gom co hai 



phuong do dat vuong goc nhau; phirong 
B-N dai 16,78 m (song song voi than dap) 
va phuong D-T dai 21,39 m (vuong goc 
vdi than dap). 

Nham dam Irao nhiet do 6n dinh cia 
phong do va ti-aah xa cae ngudn dia ch&i 
gay on, ham dat may dugc chia ra lam 4 
khoang nho tinh tir cOra hAm vao, mdi 
khoang dugrc lap ciia sk co g4n xop de 
gi& nhiet dp on dinh ciia hSm ghi s6 lieu. 
May SS-Y duoc dat trdn ndn da bazan. 
dao sau xuong 40 cm so voi mat ham va 
xay tucmg bao quanh voi chieu cao 0,8 m 
CO gan xop de giii nhiet va ngan 6n. 

2. Nguyen ly hoat dong ciJa may do bi in 
d?ng SS-Y 

Nguydn ly do eua may SS-Y ta dira 
vdo dp gian each AL giiia hai didm do ciia 

^ f l dat qua thanh lam b ^ g hc^ kim invar 
c6 d6 dai co dinh va khong bi dan h6i boi 
didu kien moi trufirng. Didm dSu cua tiianh 
invar dupe gan c6 dinh vao da g6c gpi la 
didm c5 djnh (fixed block), didm cu6i ciia 
thanh invar gSn voi phSn tit nhay (sensor) 
gpi la didm do (measured block). Khi ndn 
dat bi bien dang cSng gian hoac ndn ep, 
no se lam cho diem do (gin voi sensor) 
djch chuydn nrong d6i so voi diem c6 
djnh (Hinh 1). Cac vi dich chuydn giOa 
hai diem quan trac dupe ghi nhan qua 
ihidt bj cam Cmg g5n 6 diu sensor (tao lin 
hi?u dao dpng dien tir) va lin hieu didn tir 
nay dupe chuyen d6i th^nh lin hieu dang 
xung dien tiong mach dan. Tin hidu xung 
d!?n cua cac vi dich chuyen nay dupe 
truyen qua bp khuech dai tin bieu, sau do 
dupe lgc nhidu v^ ghi nhSn vao bp nho 
t̂ un thai (RAM). 

Muc dp chuydn dpng luong d6i cua hai 
diem do dupe ky hieu la £, su bidn dpng 
cang gian ho^c nen ep ciia ndn dSi da tai 2 
thoi didm do dircrc bieu hidn theo cong 
thirc: 

Q i ^ O i ^ j 

Hinh \. Sa dd cdu tgo khdi mdy SS-Y 

Thdng sd ky thugt cua mdy SS-Y: 
- Dai do eda may Irong khodng l-lOO pm 
- Do nhay cua mdy tuang ung 10 m V/pm 
' Dich chuyen diim khdng < ]%. 
- Do gian na nhiit eda thanh hgp kim Nb-

Invar nhd han 5 '^ 10^' 

£ = (L*-L) / L = AL/L (1) 

trong do: e - gia tri dich chuydn tuong 
doi giua hai diem do; L - dp d^ e6 dinh 
thanh invar, L' - gia tri dp dai ciia thanh 
invar tai thai diem do; AL - gia tri djch 
chuydn ciia ndn lai thdi didm do. 

Tir cong thirc (1) ta thiy: ndu E > 0. 
bidu hi?n trang thai cang gian. va ndu z < 
0, bieu hien trang thai nen ep. 

3. Sc 36 cau tao va thwig si5 ky thuat miy 
do SS-Y 

May do bidn dang SS-Y dupe tiiidt kd 
bao gom 2 phuong do nam vuong gdc vdi 
nhau; phucmg B-N va phuong D-T. M6i 
phuong do gom: thanh invar gin c6 dinh 
mgi dau vdi da gdc, dau cdn lai gin vdi 
sensor ghi n h ^ tin hieu dich chuydn. Gia 
ui dich chuyen tuong ddi gi&a hai didm 
dupe ghi tiianh eac ti'n hieu didn va hieu 
chinh diem trdi khdng, khudch dai lin 
hidu, lpc nhieu va dupe luu vdo bd nhd 
tam (RAM) d dang sd. Tir bd nhd tam 
(RAM), sd lieu dupe truydn qua may tinh 
qua cdng RS232 dd tidn hanh cac budc xti 
ly va phan tich tidp sau (Hinh 2). 
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Hinh 2 Sc do hogl dgngbg phdn ghi nh^n lin hl§u mdy SS- Y. 

3. Ghi nhan tin hieu va hiin thj sd lieu 

May ghi SS-Y cho phep ghi nhdn tin 
hieu bien dang lien tue timg phiit cua 2 
phucmg B-N vd D-T. Gia trj biJn dang 
dugc tu dgng ghi va luu trir o bg nho dem 
voi thdi gian luu t6i da d6n hang thang. 
So lieu luu trfi sau do dugc truySn qua 
mdy tinh vd ti^n hdnh cdc tmh todn ti6p 
sau qua phdn mem chuyen dung di k^m 
SS-Y phien bdn 5.0. Theo do ta co thj 
linh todn so lieu bidn dang theo trung binh 
gid, ngdy, thang va ndm. 

Ket qua tinh todn v6i do bi^n dang E 
dugc bieu thi theo c6ng thiic: 

^ , [V-L)_AL 
(2) 

Cong thiic tinh do nhay (n) ddi v6i bO 
mjch dao dgng di|ii til cho mdy SS-Y 
dugc thiet 1 jp va chudn chinh ttong ph6ng 
thi nghi?m theo biiu thirc nhu sau (voi AL 
tinh bdng micromet): 

Ai . 
1 = XF7 '•™''"^ <̂ ^ '""^ ^^ 

Id gid Iri hifu diin Ihi giUa hai ldn do) 

Theo cong thiic ndy, 2 hdng so dg nhay 
ciia mdy dd dugc chudn chinh trong 
phing thi nghiem eho mdy SS-Y ciia Viet 
Nam Id T| dieo phuong B-N (N-S) vd D-T 
(E-W) lan lugt c i gid tri hrong ling la: 
phuong B-N tiN-s = 16,78 .IO"'" vd 
phuong D-T r)E.w= 21,39.10"' 

Tir cong thirc (3) la eo AL r] 
.^¥.L.W'^ thay vao (3) ta CO dg bita dang 6 
theo hai phuong B-N vd D-T ldn lugt co gia 
tti tinh theo cong thlic duoi day: 
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A i 
16,78. AV.10"'(4) 

SE-W= -—=21,39.AV.I0"'(5) 

Nhu vjj-, gid tri tinh todn e si biSu hien 
miic do bi6n dang ciia khu v\rc, theo do se 
tin tai 6 mdt trong hai trang thdi hodc la 
cdng gian hodc nia ep qua vijc xac djnh 
gia tri trenh lech AV tai hai thdi di6m can 
tinh. Tren ca so cdng thiic chuyin ddi (4) 
vd (5), ta CO thi tinh todn ddc ttung bi4n 
dang cu the theo phuong B-N va D-T theo 
phut, theo trung binh gio, theo ttung binh 
thdng ho5c ddi hon Id tlnh eac ehu ky bik 
d ^ g theo ndm. Tuy nhien, cdc d$c trung 
bien dang theo chu ky ngdn theo gid, theo 
ngdy chua dugc quan tam nghien cim vl 
ehiing thudng cd gid tti bi6n dgng ldn va 
phu thugc vdo diSu kien mdi trudng xung 
quanh gay ra nhu (mua, nhigt dg, dp to) 
md ta chua cd dieu kign loji trir. Dl ph\ic 
v\i cho nghidn cim chuyin ddng hi?n dji 
cua mgt viing thi cdc gid ttj biin d?ng vdi 
chu ky dai hang thdng, nua ndm cho den 1 
ndm dugc chiing ta ddc biet quan tam din. 

Phdn mim xir ly sd liSu SS-Y Phien 
ban 5.0 vdi giao diSn than thien cho phdp 
tinh toan, hiin thj cdc s6 li?u quan trde vd 
ve cdc dudng cong biin dang theo phut, 
trung binh gid, ngdy, thdng vd trung binh 
ndm. Qua phdn ralm chuyen dyng ndy so 
lieu quan trie dugc quan ly dudi dang cdc 
bieu bdng giiip cho xir ly, tinh todn hay 
chuyin dif lidu sang cdc phan mim tuong 
thich khdc. 
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Hinh 4. Buong ghi nhgn gid Iri Min dgng lien life Iheo phut phuang B-Nvd B-T 
(Ngdy ghi s6 lieu 01/01/2009). 

IIL MOT s<5 K£T Q U A B U O C B A U PHAN 
TICH S<S LEU BI&I DANG PHyC Vl,l NGHIEN 
Ct>U CHUYEN B0NG HIEN DAI VA D A U HIEU 
t3(/BAOO0NGOAT 

Thdng thudng vifc phan tich six dung 
•-ai lieu bien dang dugc dp dung cho hai 

djnh hudng nghien ciiu chinh: ddnh gid 
chuyin ddng hicn dai vd Trdi ddt vd 
nghien cim dii bao ngdn han dgng ddt. 
Phiu: vu cho nghien ciiu ddnh gid vl dich 
cliuyin hien dai tren co sd sd Ueu qiian 
ttdc biin dang da dugc dp dung khd sdm d 



nude ta vdi mdt so kdt qua ban dau da 
dupe cdng bo [2, 10], Hudng nghien cuu 
du bao ddng dat trdn co s6 tai lieu bien 
dang da dupe de cap trong [3, 6], luy 
nhidn. de thuc hien duoc nhidm vu du bao 
ngan ban dpng dat ddi hdi mdt mang ludi 
tram quan sat ghi sd lieu phan bd deu trdn 
viJng lanh tho, nhat la cac vimg cd dong 
dat manh nhu Tay Bac Bp. Dong thoi sd 
lieu quan trie phai dupe phan tich va xu 
Iy lien tue nham phat hien ra nhung dau 
hieu di thuong phuc vu cho cdng tac du 
bao ddng dat. O nude la, do ban chd ve he 
thdng quan sal bien dang ndn nhiem vu du 
bao ddng dat bang tai lieu nay van chua 
dupe sii dung triet de. Tuy vay, vdi nhiing 
thdng tin ban dau ed dugc tai tram Hoa 
Binh, chiing loi cOng thii nghiem tim hidu 
moi quan hd nay. 

1. Odnh gid chuyin dong hifn d î 
Tren CO sd so lieu quan tiic thdi ky 

2002-2008, chung tdi da tidn hanh phan 
tich bien dang hidn dai khu vuc theo hai 
phuong B-N va D-T. 

- Ket qua tinh todn gia hi bidn dang tmng 
binh cic ngay trong nam cho phucmg B-N 
(N-S) v^ phuong D-T (E-W) trong giai doan 
2002-2008 ^ dupe dua ra trong trong Bang 
1 va bidu didn tren Hinh 5a, b. Kdt qua tinh 
loan ban dau eho thay bidn dp bien dang 
trung binh cac ngay trong nam tiieo phuang 
B-N CO gia trj thay ddi manh hon so vdi 
phuong E-W. Gia tri bidn dp bien dang tnmg 
binh cac ngay uong n5m tlieo phuong B-N 
Cd 4,5 micromct/ngay. trong dd cd nhidu 
ngay gid tri bien dang cue dai ldn den 25 
micromei/ngay. 

Ddi vdi phuang D-T ta thiy tdc dp 
bien dgng uiing binh cac ngay trong nam 
CO ban la tiiap hon phuong B-N, tdc dp 
bien dang trung binh trong ngay cd 

khoang 3,95 micromet/ngdy, trong do co 
nhidu ngay gia tri bidn dsmg cyc dai ldn 
ddn 20 micromet/ ngay. 

Bang 1 Gia tn tdc do b i i n dang trung binh 
cac ngay trong nam 2002-2008 
(tai tram bi§n dang H6a Binh) 

Nam 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

Phucmg B-N 
(N-S) 

(micromet/ngdy) 

15,45 

17,96 J 

12,71 

10,23 

11.36 

7,45 

10,62 

Phirong D-T 
(EW) 

(micromet/ngdy} 

8.58 

13.47 

2,18 

2,36 

2.59 

2,17 1 
3.5, , 

- Gia tri toe dd biin dang trung binh 
nam dugc tinh Xom tren eg sd phdn tich 
sd liSu quan ttdc 3 ndm gan day nhdt 
(2006-2008), yi day Id thdi gian cho s6 
Hgu quan trde dn djnh vd ddy dii nhdt. Kit 
qua tinh cho thdy gid ttj biin djng trung 
binh theo phuong B-N Idn hon phuong D-
T voi gid trj ldn lugt eiia mdi phucmg la 
1,2 mm/ndm vd 1,05 mm/ndm. 

Niu gid thuyit nhu tdc dg biin dang 
ndi tren hodn todn do hoat dgng kiln tao 
ttong viing gay ra (do ta chua loji trir cdc 
nhieu loan mua, tiing dn, nhd may xd 
nude.) . Ddi sdnh vdi tieu chudn phdn 
loai chuyin dgng hien d^i theo cdp do 
Bonilla dua ra nam 1979 (Bang 2) ta thdy 
trong viing quan trde cd gid tri toe dO bien 
dang tt^ng binh nam ndm trong khodng 
cap A den B, hay vimg nay ndm trong khu 
vuc cd gidi h ^ hoat dgng kiln tao tir 
trung binh din manh. 
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Hinh 5a vd 5b. Bien do biin dgng Irung binh ngdy theo cdc phuang B-N vd D-

viing Hoa Binh glai dogn 2002-2008. 
Bdng 2 Phdn lo^l dirt gay ho^t dgng (theo 

Bonilla 1979) I 
phan 
loai 

AAA 

AA 

A 

B 

C 

D 

Mufcdg hoat 
dpng 

Rll lich cue 

Tich circ 

Manh 

Trung binh 

Yeu 

Rai yiu 

Van loc hang 
nam - S 

(mm/ndm) 

100 <S 

10<S< 100 

I <S < 10 

0,1 < S < I 

0,01 <S<0,l 

S<O.OI 

- De xdc djnh hudng bien dang n^n ep vd 
tach gian chinh tai viing quan tt^c, cac tdc 
gia da tinh dg I^h biin dang tirong ddi giiia 
phuong B-N vd D-T Uen co sd phdn tich ldi 
lieu 3 ndm gan day nhdt (2006-2008). Kit 

qua phan tich cho thdy tinh dn djnh v d | 
tue cua dai sd lieu thu nhan dugc trong 3 
nam vd gia tri biin dang theo phuong B-N 
vd B-T thd hien trong Hinh 6a va 6b. 

Ket qud tinh todn xdc djnh do lech biin 
dang dugc tinh cho cdc khoang thdi gian 1 
thdng, 1 ndm vd 3 ndm diu cho thdy ddc 
ttung biin dang dn djnh vdi xu thi phdt triin 
cua true biin djng (tdch gidn) theo phuong 
chu dao Id TB-DN cho din a vl myln (Htah 
7). Theo kit qua tinh todn biin dang tdch 
gian thu dugc ta cd thi xdc lap dugc true ung 
suat nen ep (cd phuong vudng goc vdi 
phuong tdch gian). Tir dd la cd thi xay dung 
dugc elipsoid bien dang cho vimg ngliien 
cim vdi phuong nen ep chu dao (chtra ttue 
a l ) Id a kinh tuyin cho din DB-TN, phuong 
tdch gian chu dao (chira ttue o3) Id d vl 
myen cho den TB-DN. 



20 

10 

0 

-10 

-20 

•30 

-40 

1 Hinh 6a | Ns (Micmme.) 

MiEroma 

"X .^--^^—•—s 
^^"'^ '•'"V ^- ' " " ^ ^ n 

37 73 109 145 181 217 253 289 325 361 397 « 3 469 505 541 577 613 649^^721757 
m 
3 

Hinh 6b EW(M,c,omM) 

Hmh 6. 7dc <JS Uin dgng Irung binh Iheo phuong B-N (6a) va B-T (6b) trong khodng 2006-2008 

J^^'J's'f ? * " ' , ' * ? • ^ ^'h ' ' \ ' f ' " * ' ' '^" ^^^ '*"'' Sidn nghiSng vl phuong cho 3 ndm quan trde li6n tue cho thdy 
the bien dang nghiSng vl phuong TB-DN 
den a vl tayln (Hinh 7). Hay ndi cdch 
khdc hinh thdi elipsoid biin dang ed true 

TB-DN va true biin dang nin ip co 
phuong DB-TN cho din a kinh tuyin 
(vuong gdc vdi bidn dang tdch gidn). 

Hinh 7. Htnh dgng elipsoid biin dgng theo sd lifu quan Irdc 
trong khodng 2006-2008. 



2. Diu higu canh bao dgng ddt 

Do cd quan he chdt che giira ddc trung 
bien dang vd Trdi ddt chu ky ngdn vdi 
boat dgng ddng ddt cho nen nhieu nuoc 
tten thi gidi da su dung kit qua do biin 
dang nhu mgt thdng sd khdng thi thiiu 
trong du bdo thai diim phdt sinh dgng ddt 
[3, 6). Tren eg sd phdn tich so lieu biin 
dang (tir may ghi quang hgc ciia Nga) 
chiing tdi da co nhimg kit qua budc ddu 
ttong nghien cim ttirdc day [3]. Cdc kit 
qua nghien cuu [3] cho thdy ttirdc thdi 
diim xay ra ddng ddt tir 100 din 200 gid 
s8 xudt hien mgt cue trj cdp mgt (cue tri 
ldn nhat, hodc nhd nhdt). Chung tdi da 
tien hanh phan tich sd lieu quan ttdc tir 
mdy SS-Y vdi muc dich tim hiiu moi 
quan hg giira dac trung biin dang vd cdc 

Pick thay ddi f 

diu hieu du bao ngdn han hoat dgng ddng 
ddt ciia khu vuc lan can. Ddi sanh vdi 
danh muc ddng ddt trong khu vuc [9] cho 
thay trudc khi xay ra ddng dat chung tdi 
da ghi nhan dugc sir thay ddi gid tti failn 
dang, cu thi nhu sau: 

I. Bdng ddt ngdy 01/5/2003 xdy la vdo 
luc 23g4y30", toa do chdn tam (9 = 
21,03 va X = 105,00), chdn cip Ms = 4,7. 
do sdu chdn tieu H = 10 km (vi tti clidn 
tam dong dat d phia tdy bdc tram ghi biin 
dang va each xa tram khodng 43 km). 

Ket qud bieu didn (Hinh 8) cho thdy sir 
lien he giiJa thdi diem xuat hien dgng ddt 
nay vd ddu hieu canh bdo trudc dd khodng 
36 gid vdi pick nhidu loan dugc ghi nhan 
tren cd hai phuong B-N (8a) vd B-T (8b). 

Hinh 8. Ddu hieu biin dang trudc dgng ddt Ms = 4.7 ngay 01/05/2003 (8a- phuang B-
N. 8b-phuang B-T). 

2. Dgng ddt ngay 28/03/2003 xdy ra 
vao liic 16g43'4". tga do chdn tam (ip = 
22,57 va X= 105,16), chan cap Ms = 3,0, 
dp sau chdn tidu H = 10 km, (vj tri chin 
ldm ddng dat d phia bdc tr?m ghi biin 
dang va cdch xa tram khoang 200 km). 

_ Ket qua biiu dilii (Hmh 9) cho thdy su 
lien he giiia thdi diim xudt hien dgng ddt 
ndy va dau hieu ednh bao ttudc dd khoang 
hon 8 gid vdi pick nhieu loan gid tti biin 
dang dugc ghi nhdn ttdn ea liai phuong B-
N(9a)vdD-T(9b). 
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H . Ho-abr^ SS-V-EW Mnute Value Cjr̂ '̂  
2C03; 03/28 

Picic thay do! 

Thin dicm xull 
hî ndOng dli Ms 

Hinh 9. Ddu hiiu hiin dgng trudc ddng ddt Ms = 3.0. ngdy 28/03/2003 
(9a-phuang B-N. 9b-phuong D-T). 

3. Ddng dat ng^y 06/02/2004 xay ra 
v^o luc 12g35'15", tpa dp chSn tam (cp = 
20.887 va ?.= 105.05), ehSn cip Ms =1,6. 
dp sau chin tieu H = 10 km, (vj tri chin 
lam dpng ddt 6 phia lay bSc tram ghi bidn 
dang va each xa U-̂ m Idioang 30 km). 

Tuong tir nliu vay, kdt qua bidu dien 
(Hinh 10) cho thiy sy liSn he giiJa thdi difim 
xuAt hien dpng dit nay va diu hieu canh bSo 
tnrdc do khoang 8 gid vdi pick nhieu loan 
gia tri biSn dgng dupe ghi nhin trdn ca hai 
phuong B-N (10a) va D-T (10b). 

HcoMih SS-Y-NS Minute value Curvp 

Hijabii-iii SS-v-ew Minijfe Vali.je Curvp 
:'nO'i/o:.7i:i6 

Thai diem xuSi hi?n dOng d î 

Hinh ^0. Ddu hieu biin dgng incdc ddng ddt Ms = 1,6 ngdy 06/02/2004 
(Wa-phuang B-N. I Ob-phuang D-T). 

1 - ^ f t ? ^^'- "^ '^ 07/02/2004 xay ra dp sau chdn tieu H = 17 km, (vi tri chSn 
'"%i l l ™ *^̂  do chan tam (cp = tam dpng dSt d phia lay nam tr^m ghi bien 
^0,53 va X- 105,21), chan cap Ms = 2,5, dang va each xatram khoang 34 km). 



Kdt qud bieu didn (Hinh 11) cho thiy ttudc dd khoang 8 gid vdi pick nhieu loan 
sv lien he kha rd rang giua thdi diim xudt gia tn biin dang dugrc ghi nhdn aeB ca hai 
hifn ddng ddt nay vd diu hieu canh bdo phuang B-N (1 la) vd D-T (l ib) . 

HKtanh SS-Y J f i Hrute v i e Q m a 
-•X4/CI2/07 

Hinh 11. Oou hieu biin dgng trudc dgng ddt Ms -2.5 ngdy 06/02/2004 (11a-
phuangB-N. I lb-phuang B-T). 

5. Dgng ddt ngay 29/08/2006 xay ra vao 
iiic 22gl 1', vdi tga dg chdn tdm (ip = 20,894 
vd X," 105,436), chin cip Ms = 1.2, do sdu 
chdn tieu H = 10 km, (vj tri chin tdm d^ng 
dat d phia ddng bdc tram ghi biin dang vd 
cdch xa ttam khodng 15 km). 

O ddy B ciing phat hien dugc tt^g 
thdi thay ddi pick nhiiu loan, gia ttj biin 
dang dugc ghi nh în tren cd hai phuong B-
N {12a) vd D-T (12b) ttudc khi xdy ra 
ddng dat khodng 18 gid. 

H03t-<uTl-, SS- r-NS Mrwte Vadj; Cuve 
-1106/08/29 

Hinh 12. Bdu hieu biin dgnglrudc dgng ddi Ms =1.2. ngdy 29/08/2006 
(12a-phuang B-N. 12b-phuang B-T). 



Tren c0 sd mdt sd cac ghi nhan a tren, 
la thay truac eac bien cd ddng dat trong 
khu vue lan can vdi Ms > 1,2 va ta cd the 
quan sat thay cac bieu hien di thudng tren 
duong cong ghi nhan bien dang ti!r mpt 
ngay din mdt vai gid trudc dd. 

IV. K ^ LUiVJ VA K l ^ NGH! 

Tren ea sd phan tich sd lieu quan trde 
bi€n dang tai tram Hoa Binh bSng may do 
SS-Y thdi icy 2002-2008, ta thdy mpt so 
ket qua ban dau ve dac trung bidn dang 
dia ddng luc vd Trai dat viing dap thiiy 
dien Hoa Binh va cac dau hi$u du bao 
tnrdc ddng dSt nhu sau: 

1. Gia trj tdc dp bien dang trung binh 
cac ngay trong nam theo phucmg B-N (N-
S) Ihay ddi manh ban so vdi phuong D-T 
(E-W). Phuang B-N cd gia tri tdc dp biin 
dang Uung binh cac ngay trong nSm co 
4,5 micromet/ngay, phuong D-T - 3,95 
micromei/ngay; 

2. K6t qua tich t o ^ tdc dd bien dang 
dia ddng lyc trung binh thdi ky 2006-
2008 theo hai phuong B-N \h D-T duac 
xdc dinh vdi gid tri phuang B-N khoang 
1,2 mm/nam, phucmg D-T khoang 1,05 
mm/nSm. Tr^ng thdi bign dang vd Trai ddt 
vung dap thiiy dien Hda Binh ed xu 
hudng bian dgng tdch gian theo phuang a 
vr luy6n dSn TB-DN \k bidn dgng nen ^p 
theo phucmg d kinh tuyin ddn DB-TN . 
^ 3. NhiJng ket qua ddi sdnh ban ddu vdi 

so li^u dOng ddt cho thay cd mdi quan hS 
nhat djnh giaa nhieu loan bidn dang xudt 
hien trudc cac trgn dpng ddt Uong viing 
ldn cgn vdi didi gian tu 8 den 24 gid. Cdc 
dau hidu nay cdn tidp tue dupe kidm 
chimg va cd thd duac xem Id m^t trong 
nhihig thdng tin sii dyng uong nghien ciru 
du bdo ngdn ban dpng dat d nude ta. 

4. Kien nghi: Cdn tidp luc thu thdp ddy 
dli so li?u bidn dang vd tidn hdnli phdn 
tich loai trir cac nhieu (do mira, dp dm, 
dung ddng do phuang tidn giao thdng) 

phuc vu cho tinh todn chuydn d^ng kieo 
tgo hien dgi ciia khu vuc vd nghidn cuu dir 
bdo ngdn han dpng ddt. Vide nang cdp vi 
tang cudng sd tram quan trde bidn dgng 
khu vuc cd dpng ddt manh nhu Tay BSc 
Bp, dac biet d cdc dap thuy didn, se cung 
cap them sd lieu vd tdng dd tin ciiy phiic 
vu eho cdng tac nghien cuu du bao ngdn 
ban dpng dat d Vidt Nam. 
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SUMMARY 

Characteristics of contemporaneous crustal deformation in the Hda Binh 
Hydroelecttic Plant aiea based on analyzing the monitoring data 

during the period 2002-2008 

Nguyen Hiru Tuyin. Cao Binh Triiu 
In this paper, the principle of contemporaneous crustal defotmatton in the Hda Binh 

Hydroelectnc Plant area and the eailhquake prediction has been proposed by analyzing 
the SS-Y monitoring data for the period 2002-2008. The main results show that: 

- The crustal deformation in the Hda Binh Hydroelecttic Plant area is rather high 
The annual average velocity of crustal movemem in the N-S and E-W directions is 1.2 
mm/y and 1.05 mm/y respectively; 

- The present state of stress of the crust with the compressional axis is developed 
from NE-SW to sublongitudinal direction and the dilatation axis is developed from NW-
SE to sublatitutional direction; 

- It is possible of using the SS-Y data in the earthquake pt«iiction with the predicting 
Ume in range of 8 to 24 hours. 

Ngudi bien lgp: Ngd Gia Thdng. 
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