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XAC DINH CHUYEN DICH HIEN DAI . ,......_ . . . ~ 

D6I DVT GAY soNG DA vA D6I DVT GAY 
? ~ A/ A 

SdN LA - BIM SdN BANG SO LIEU GPS 

w QUOC HAI , TRAN DiNH TO , DUONG CHI CONG 

I. DAT VAN DE 

D6i dut giiy Song Da va d6i dut giiy Son La -
Bim Son Ia mot trong die d6i dfrt gay dong vai tr6 
quan trong ·trong binh do kie'n tao khu vue Tay Bac 
nu6c ta. Viec nghien cfru hoat d<;>ng hi~n dai cite 
d6i dfrt gay nay khong chi c6 y nghla khoa hoc, ma 
con c6 gia tr! thuc ti en to 16n, nha't Ia trong boi ciinh 
cong trinh thuy di~n Son La duQ'c khoi cong xay 
dung va dua vao van hanh trong thai gian t6i. 

Hoat dong ct.ia d6i dt:n gay Song Da, Son La -
Bim Son dUQ'C nhi€u tai li ~u va cong trinh dade cap 
t6i. Du6i day , chung t6 i chi tap hQ'p m<;> t vai d?c 
trung ca ban nha't - c6 lien quan tmc tie'p t6i g6c do 
nghien cu·u cua bai vie't nay - cua hai dfrt gay tren co 
so tai li~u cua Ts Nguyen Van Hung 16]. 

D6i dut gay Song Da dai khoang 450 km , 
phuong ray bac - dong nam , tLr Pa Tan (Phong 
Th6) cte'n Kim Son (N inh Binh). D6i dut gay bi uon 
!UQ'n nhi€u doan. Oic tai li~u d!a m\(o cling nhu dja 
vat ly va cac tai li~u khac da cho tha'y : 

- Chieu rong d6i d<;>ng luc cua d6i dfrt gay Song 
Da thay d6i tv 5-6 km de'n 8-12 km, 

- D6i d(rt gay tru·qt b?mg Ia chu ye'u v6i 2 pha. 
Ph a s6m xay ra trong Kainozoi nhung chi keo dai 
de'n Miocen , pha sau tu cuoi N2 ho?c dau Q. 

- Bien d9 djch truQ't brmg phai tai khu vue N~m 
M<;t, Quynh Nhai , Tan L<;tc khoang l.l 00-2.500 m, 
toe d6 0,2.;.0,4 mm/nam trong khoang thai gian 
xip xi 6 tr.n. 

- Hien tuong nfrt, truQ't, 16 da't xay ra kha m<;tnh , 
xua't hi ~n nu6c n6ng 6 nhieu noi . Hoat d<;>ng dja 
chan cung v6i cac dj thuong dia hoa, dia nhi~t doc 
dOi dLrt gay da kh[mg djnh Sl! ho<;tt dQng CUa d(rt 
gay trong giai doan hi~n nay. 

D6i dfrt gii.y Son La - B!m Son dai han 360 km, 
tu N~m Nen (Lai Chau) Mn ba bien Nga Scm. D6i 
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c6 phuong chung .Ia tay bac - dong nam , rieng 
doan Moe Chau c6 pht.rong a vy tuye'n . 

- D6i Son La - Bim Son c6 m<;>t dfrt gay chinh keo 
dai hau nhu lien tuc va nhieu dfrt gay phu , tao nen 
kie'u kie'n true "song song", "duoi ngua", "keo tach". 

- D6i dut gay c6 chieu rong khong dong deu, 
thay d6i tu 5 de'n 25 km theo huang tu· ray bac 
xuong dong nam. 

- D6i d(rt gay chu ye'u Ia tnrQ't bang trong cii hai 
pha : pha s6m tu Kainozo i de'n Miocen, pha mu <;> n 
tu cuoi N hoac dau Q. 

- Ben d6 dich truat bang phai cua dfrt gay theo 
phan tich bie'n dang ye'u to dia mao tv 550-900m 
de'n 2000 m, toe d¢ 0,1 -0,32 mm/nam (6 tr.n ). 

TLI' nhfrng nam 1990, c6ng nghe GPS duac Vien 
Dia chat Crng dung de' nghien eCru cac qua trinh dia 
d<;>ng luc. Cung cac nt.r6c trong khu Vl!C va m<;>t so 
nu6c trong c<;>ng dong chau Au, chung ta da tham 
gia va tie'n hanh De an GEODYSSEA ; da tie'n hanh 3 

chu ky do vao cite nam 1994, 1996, 1998 . Cac so 
li~U nay da duqc CaC trung tam tinh toan phoi hqp 
xu ly nh?un thie't lap so do vector chu ye'n dich kie'n 
tao khu Vl!C nghien c(ru. 

Ben canh dtc dt.r an mang tinh khu Vl!C , Vi~n cHi 
tie'n hanh nghien cfru h9at d<;>ng mot so dCrt gay 
chinh, c6 tam quan tn;mg trong qua trinh nghien 
eCru dja d<;>ng luc hi~n d<;t i tren lanh th6 Vi~t Nam. 
So li ~u do cua lu6i hon hqp tam giac - GPS (Thac 
Ba), cua cac lu6i GPS (Tam Dao - Ba Vi , Quang 
Trj, Hue') cling da duqc xu ly nhftm cung ca'p sci 
li~u djnh luang cho vi~c nghien cfru dfrt gay Song 
Hong, Cam L6, Dackrong- Hue'. 

Trt.r6c nam 2000, vi~c frng d\mg GPS trong 
nghien cfru dja d<;>ng lt!c luon duQ'c trien khai trong 
cac qu an h~ hQ'p tac quoc te', nham tranh thu toi da 



dtc vu th e' ve phvang tien , kinh nghi~m , tai chinh. 
Gtc bai hoc kinh nghi~m buac dau da dvQ'c t6ng 
ke't [21 va frng dung khi trien khai Ivai GPS San La 
the' hi~n qua vi~c : 

-Chon vi tri va thi cong moe ngoai thvc dia, 

- Lua chon do dii i ca do , 

- Thie't lap quy trinh do , 

- SCr dung cite so li~u cua dtc die'm do lien rue 
trong h~ thong IGS nham xac dinh die'm khoi dau 
vai do chinh xac cao, 

-Su dung dtc so lieu ho trq khac cua IGS trong 
xu ly so li~u (t~p dao hang chinh xac, t~p hi~n 
trang v~ tinh , t~p so I i~u chuye'n d(lng eve ... ), 

-u ng dung cac bi~n ph~tp kiem tra chat ILrQ'ng so 
li~u,dambao cha'tiVangso ]ieu khi dva vao Xlr ly , 

- Tranh thu khai th~tc cac phan mem dvac danh 
gia c6 do tin cay cao, thich hap cho vi~c xt'r ly so 
li~u cua cac Ivai dia dong iuc. 

II. LU6I GPS SON LA 

Tren ca sa nghien Cllll anh ve tinh , ban do dia 
hinh cung nhu tham kh iio y kie'n cua cac chuyen 
gia dia chat, Ivai GPS San La duac bo tri doc quoc 
lo 6, doan tv Co Noi de'n thi xa San La, bao trum 
len ca hai dai ctt:rt gay Song Da va San La - Blm 
San . Hai dl!'t gay chia khu vue nghien cl!'u lam 3 
miing : mang phia dong dl!'t gay Song Da, mang 
trung tam nam giil'a hai c16i dl!'t gay, cuoi cung Ia 
miing phia ray ct(rt gay San La - Bim San (sau day 
dUQ'C gQi Li n IVQ't Ia : mang phia dong, mang trung 
tam, mang phi a ray). Trong qua trinh tie'n hanh dqt 
khao sat chi tie't thuc ctia eta ch<;m dUQ'C cac vj tri 
thich hqp d~t cac die'm do. 

Lu·ai GPS Son La gom7 ctie'm do ph an b6 nhu sau: 

Tren miing trung tam , c6 3 di e'm cto bo tri doc 
theo qu6c l(l 6. 

- M6c cto QTA2 bo tri tai T6 1, Phuong Quye't 
Tam, Thj xa San La. 

- M6c do LOTI : xa Hat L6t, huy~n Mai Son, 
San La. 

- Moe cto NO! I : xa Co N6i , huy~n Mai San, 
Sa n La. 

Tren miing phi a dong bo tri 2 die'm. 

- M6c do TPU2 dvqc bo tri t~i xa T~ Pu, huy'~n 
Muong La, San La, sat b6 song Dii, tren tynh IQ 
106 cti Mu·ong La. 

- Moe MONI dvqc chon tai ban Man, xa 
Muong Khoa, Bac Yen , Son La, tren duong Co Noi 
di Ta Khoa. 

Tren mang phia tay thie't lap 2 die'm do. 

- Moe NAD2 dUQ'c thi cong tai xa Chieng On, 
huyen Yen Chau , San La. 

- Moe NAH I duoc bo tri tai Na at, Mai San, 
San La. 

So lvqng die'm do GPS vii vj tri cua chung da 
duqc can nhac chon it1a ky cang cii trong van 
phong ian ngoai thtrC dja, v6i SV tham gia CUa cac 
nha kie'n t<;to cung nhu ciic nha trac dja, nham dap 
frng t6i da yeu cau nghien ClrU ho<;tt d(lng CUa doan 
dai dfrt gay kie'n tao nay bang cong ngh~ GPS. 

Tren co s6 cac bie'u hi~n cua dl!'t gay tren thvc 
dja, moe dVQ'C ChQn Va phan bo ca tren hai c[mh 
cua tung dai dl!'t gay. Tat ca cac da'u moe deu dvqc 
lam bang vat li~u khong d (inox), bo tri trong cac 
khoi eta goc, dvqc nguy trang ky de' dam bao 
ton tai lau dai. Do thong thoang dvoc dam bao. 
Ben canh d6, trong dieu ki~n c6 the' cac moe dvoc 
chon kh6ng xa khu dan cu t::to dieu ki~n thuan lai 
cho c6ng tac do dac , an toan lao d(lng va an ninh . 
Cac moe dvoc dai theo true ctvong Ta Khoa - Co 
Noi, Co N6i - San La (QL 6), San La - Muong La, 
San La - Song Ma, Co Noi - Na Dit, tao ctieu ki~n 
thuan loi cho vi~c di chuye'n may moe khi tie'n hanh 
do dac, mc;>t dieu he't sl!'c quan trong trong vi~c Lrng 
dung GPS. Day Ia mot lu6i dja phuong quy mo 
trung binh c6 chieu dai c~nh ngan nhat Ia 10 km , 
dai nha't Ia 43 km va trung binh khoang 25 km. 

Cling xin luu y, rat nhieu cong s(rc eta bo ra de' 
tim duQ'c nhfrng vj tri thich frng nhv tren de' chon 
moe : c6 eta goc nam tren mc;>t dja hinh c6 d(l thong 
thoang xung quanh t6t l::ti ti~n IQ'i cho v i ~c t6 chfrc 
do dac mil khong qua gan dl!'t gay . Ngoiii ra, t::ti 
moi die'm do da chon 2-3 moe va da tie'n hanh do 
n6i gifra cac m6c vai nhau bfmg GPS, nho the' eta 
xac djnh dU'Q'C hi~u toa do gifra cac moe, de' trong 
truong hQ'p mot m6c bj ma't thi t::ti chu ky do sau 
van c6 the' do thay the' tren m6c thl!' hai . Cac bi~n 
phap tren tuy lam tang dang ke' kh6i IVQ'ng cong 
vi~c xay dung Ivai va dong thai lam tang chi phi 
nhung dieu quan tn;mg n6 nang dUQ'c ml!'c do an 
toan, dieu rat can thie't trong nghien ClrU hoat d(lng 
du·t gay kie'n t~o bfmg cong ngh~ GPS. 

Sa ct6 ivai GPS San La cung doi dl!'t gay dvqc 
trinh bay 6 hinh 1. 
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·-.···· 

ll.lmm/nitm 

0 10 _, ____ _ 
Kilomet 

1-linh j . Sa d6 1u6i Vel vec to van tcic chuye'n dich cac die'm (nen d(rt gfty theo 161) 

Da soan thiio quy trinh do rieng cho lu6i GPS 
San La, lwbng dan thuc hi¢n d tc ctmg vi¢c do dac 
tai moi uie'm nhlf : djnh tam chinh xac anten, hucrng 
anten ve plmang bttc, do d() cao anten. do cac tham 
so khi tuong, kie'm tra hoat dong cua may .... Chu ky 
c!du tien tie'n hc'tnh vao cucii thang 12 Mtm 200 I va 
dau thang 1 nam 2002. Thie't bi do Ia ba b¢ m[ty thu 
hai ran so Trimble 4000SSi cung anten hai uin sci 
Compact Ll /L2 v6i c:fia chong nhieu xa tin hi¢u. Sci 
luqng Veld() dai ca cto duqc quye't dinh tren co si1 dtc 
kh<io s[tt cling nhu kinh nghi¢m ve d() dai ca do Ill, 
chieu dai cu the' c[tc canh lu6'i GPS. dieu ki¢n vat 
chat, ky thuat hi~n c6 va k2't qua chay phan mem 
PLANNING. Tai moi die'm GPS dado ba ca v6'i thai 
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Iuong moi ca 12 giO'. Ca do bit d:iu vao 7 gi<'J· sang, 
ke't thuc vilo 19. Day Ia quang tha i gian tai tfi't d dtc 
die'm luoi cac ye'u t6 do dac deu t6t. s6 lm:,mg v¢ tinh 
tt1 4 tro len, do suy giam PDOP dat du6'i 5. 

Phuong ph[tp do tinh [tp dung v(ri dtc tham .sci 
hoi;lt d(mg ella may thu : g6c ngu<'lng cao thu tin 
hi¢u Ia 15°. t:in suat ghi tin hi¢u Ia 15 giay, so Iuong 
v¢ tinh r6i thie'u Ia 3. V6i cac tham s6 nay, sci 
ilfq'ng tin hi¢u thu dU'(_YC VelD mc'Ji ca do tai 111 0i die'm 
tu'Ong tU' nhU' ca do 24 gi(Y v6i tdn suat ghi tin hi¢u 
Ia 30 giay. So ilfQng do ba ca tai moi die'm khong 
chi dilm bao an roan dqt do, lam tang cac tri d~ du 
vil do d6 lam tang do chinh xac cac ke't qua do GPS. 



Chu ky do dau da dien ra dung ke' ho<:tch . Cac 
nh6m do da thuc hien nghiem tuc quy trlnh va 
chuang trinh do. Thai ti e't trong nhfrng ngay do t6t, 
khbng mua, it sucmg mu, mi.ng nhe. Da khong c6 
su c6 nao xiy ra m~c du cac nh6m ho<:tt d¢ng d¢c 
lap tren mot dja ban thuc dja rong Ion, c6 nhieu 
kh6 khan, khong c6 di~n luoi , khoi1g c6 kha nang 
lien l<:tC d i ~n thO<:ti VOi nhau. 

Chu ky 2 ti e'n hanh vao cu6i th[mg 9/2002, chu 
ky 3 dUQC hoan thanh vao thang 2/2004 deu theo 
dung quy trinh nhu khi do chu ky I . S6 li ~u do 
duqc thu thap thuan !Qi, du ng ke' hoach. 

Vi~c ki~m tra chat luqng s6 li ~u do Ian dau tien 
dUQC ap dung va tie'n hanh ngay ngoai thUC dja. 
Chat ILrQng s6 lieu do phu thuoc vao rat nhieu ye'u 
t6 : m[ty thu , vj tri anten , cac ye'u t6 khi hilu , tin 
hieu v~ tinh .. . , nen vi~c ki ~m tra chat luang s6 li ~u 
chu ye'u dua tren cac chi tieu lien quan toi cac 
thong s6 nay . Voi cac phan mem chuyen dung 
chung toi da phan tich s6 li ~u thanh cac chi tieu 
I ien quan toi cac ye'u t6 neu tren, tren co sa d6 
danh gia chat ]UQng so li ~u thu dUQ"C 141. ye chat 
Iuong s6 !ieu luoi Son La c6 the' th a'y: 

- Dong ho cua cac may ho<:tt dc;>ng tot, thai gian 
ch!nh lai dong ho cua ta't ca cac m[ty ca 3 chu ky 
deu ion han gia tri cho phep. 

- Cac gia trj mp I, mp2 trung binh deu nh6 ha n 
gi[t tri cha doi, cl ieu nay mot phan ch(rng t6 vj tri 
anten thong thoang, phan khac th~ hi~n chat luQng 
may thu cl ~lm bao yeu cau. 

-TY so so trj do tren so truat di~n ly deu VUQt cac 
ch·i tieu d~c trung cho lo<:t i may thu , chfrng t6 ho<:tt 
d¢ng cua Uing di~n ly trong thai gian ca 3 chu ky 
do 6n djnh , khong lam giam chat IUQng soli~u do. 

Cung voi v i~c xem xet C\l th~ cac thong bao 
t6m tar vil bi ~u clo ASCI I, c6 th~ ke't Iu an : so li~u 
cii 3 ch u ky clo c6 chat Iu·Qng tot, clam bao cho vi¢c 
xu ly tie'p theo. 

III. xV LY SO LI$U 

Cac ke't qua nghien cfru truoc day cho tha'y 
chuy~n dC)ng hi ~n d<:ti tren lanh th6 nuoc ta c6 t6c 
do rrtt nhc) (khong I an han I -2 mm /Mtm ). Boi v~y, 
cho dC1 GPS lil m(lt cong ngh¢ c6 de;> ch inh xac cao, 
song ngay trong khi do chung tOi da c6 gang dam 
bao d tc dieu ki¢n thie't bj, so do clo ... hoan toan 
dong nhat gifra cac chu ky. Ben qmh d6 vi¢c xu Iy 

so Ii¢u ci1ng duQc dam bao voi m¢t chien IuQc nh a't 
quan, voi hy VQng mot phan Ion cac sai s6 mang 
tinh h~ th6ng Se dlfQC tri~t tieu khi tinh chuy~n 
djch (hi~u cac toa d(>) . Trong qua trinh Xlr ly s6 
li¢u chung toi se co gang tuan thu cac nguyen til.c : 

- Su dung cac t~p s6 li~u h6 tw c6 d¢ tin c~y 
nhu nhau (toa d¢ khai dau, t~p so li~u v~ tinh), 

- Tinh theo do hinh luoi nhu nhau , 

- Tuy phan mem, co gil.ng dat ke't qua tot nha't 
c6 th~ (theo cac chi tieu khi tinh canh, khi binh 
sai), tung buoc duQc ki~m tra d¢ chinh xac. 

Vi Bernese 4.2 Ia phan mem chuyen dung cho 
cac luoi dja d6ng h,rc, c6 them modun xu ly dong 
thai nhieu chu ky de xac djnh van toe, ba i v~y 
duoi day chung toi se trinh bay cac ke't qua binh 
sai cung nhu chuy~n djch Xlr ly bing phi\n mem 
Bernese 4.2 (bdng 1 ). 

D¢ l~ch to<:t d¢ cua cac di~m gifra chu ky 2 va I 
trinh bay tai c6t 6, voi don vj Ia met cho moi thanh 
phan toa d¢, cOt 7 Ia d6 l¢ch cua chu ky 3 so voi 
chu ky I , c¢t 8 Ia sai so xac djnh toa dO. Cling xin 
nhan manh , day Ia sai so mang tinh noi b¢ duoc 
phan mem thOng bao theo toa dQ binh sai . Sai so 
thuc te' cllfQc xac dinh bi ng vi~c nhan sai s6 nQi bo 
voi h~ Scl tUOng quan dUQC xac djnh tlr ke't qua binh 
sai (trong trvang hQp cua chung ta qua binh sai 3 chu 
ky h¢ s6 tuong quan duQc xac djnh xa'p xi 2) . Ben 
canh d6 , sai so chuye'n djch bi ng can t6ng binh 
phuong sai so 2 chu ky. Sai so thuc te' theo thanh 
phan chieu cao, vy dQ, kinh dQ Ian luQt Ia 6 111111 , 
I 111111 , I 111111 va sai so chuye'n djch tuong frng Ia 
8,4 mm, 1,4 mm, 1,4 mm. Cic s6 li~u nay Ia co so 
cho vi~c ban lu ~n ve chuy~n djch tie'p theo. 

So li~u 3 chu ky do cua llfoi San La con duQc 
xu ly bang phan mem GPSurvey 2.35. Chung tOi 
ti e'n hanh vi¢c phan tich SO sanh ke't qua Xlr bang 
hai phan 111em nily (GPSurvey 2.35 voi Bernese 4.2). 
Ve CO' ban voi quy 1116 llfoi San La, voi dQ chinh xac 
cua cac thanh qua Xlr !y d<:tt dUQC, CO th~ n6i ke't qua 
nh~n dUQC ttl" hai phan mem Ia nhl!' nhau. 

Xac djnh v~n t6c cac m6c Ia frng d1,1ng quan 
trQng cih phan me111 Bernese 4.2, v~n t6c cua cac 
di~m moe chi dlfQC XaC djnh CO d¢ tin c~y CaO khi 
s6 li¢u do (cac chu ky) xay ra trong mQt quang thai 
gian du dai. Tuy v~y, tren co so s6!i¢u 3 chu ky do 
chung t6i van tinh v~n t6c cac 1116c theo Bernese 
4.2, nha111 nh~n duQc cac dimh gia ban dau. 
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Bdng 1. Chuyin djch cac diim qua 3 chu ky 

Die'm ToadQ SiaO I Sla02 Sla04 (02)-(0 1) (04 )-(0 I) Sai so 

D6 eao (m) 571 ,6080 571 ,6080 571 ,6080 0,000 0,000 0,0000 

LOTI Vi d6 (") 9.1568 14 9.156814 9.15681 4 0.000 0.000 0.0000 

Kinh 49.827261 49 .827261 0.000 0.000 0.0000 

D6 eao (m) 510,8557 510,8414 510,8344 -0,0 14 -0 ,02 1 0,0033 
NA HI Vi d(l (") 36.900090 36.900095 36.9001 15 0.000 0.00 1 0.0004 

JSif1h~9C'2 15 .672654 15 .672564 15 .672551 -0.003 . -0.003 0.0004 

D6 eao (m) 615,4164 6 15,4159 6 15,4050 -0,00 1 -0,011 0,0030 
QTA2 Vi do (") 21.3708I9 2 1.37071 I 2 I.370844 -0.003 0.00 1 0.0004 

Kinh 33 .973656 33 .973522 33 .973688 -0.004 0.00 1 0.0004 

DQ eao (m) 121 ,7017 121 ,7024 121 ,6903 0,001 -0,01 1 0,003 1 
TPU2 Vi dQ (") 22.11 7644 22. 11 7805 22.117553 0.005 -0.003 0.0005 

.... .. !Sif1h ~9(') 50.885938 50.885977 50.885907 0.00 1 -0.00 1 0.0004 
DQ eao (m) 659,1199 659, 1157 659,1113 -0,004 -0,009 0,0028 

NOll Vi dQ (") 49.815462 49.8154 18 49.8 1557 1 -0.001 0.003 0.0004 

19.303260 19.303128 19.303173 -0.004 -0.003 0.0004 ................... JS ii~h ~9 (') ..... ...................................... _., ....... 

DQ eao (m) 739,5255 739,5317 

MON1 Vi dQ (") 22.0 1722 1 22.0 17252 

Kin h 43 .760979 43.76 1004 

Do eao (m) 924,4953 924,4893 

NA D2 Vi d6 (") 1.266425 1.266450 
Kinh d6 (") 0.568242 0.568208 

Sa do xac dinh van toe cua phan mem Bernese 
dtrQ'C trinh bay a hinh 2. Cac chu ky do dtrQ'C binh 
sai rieng re va nhan duqc h~ phtrang trinh chua'n 
Ian Ivqt Ia NEQO I , NEQ02, NEQ04. Tie'p tuc su 
dung cac he phtra ng trinh chua'n nay nhtr cac so 
li eu dau vao , Bernese eho phep binh sai dong thai 
3 ehu ky xae dinh toa d6 va van toe eae die'm 
(NEQO 1-02-04 ). 

1-!ln.h 2. Sa do binh sai dong thai 3 ehu ky 

Ke't qua xae djnh van toe dtr<)'e trinh bay a bdng 
2, thea 3 eh ieu bae (Y11 ) , dong (Yc), va ehieu eao 
(V11 ) eung sai so trung phuang tua ng frng voi da n 
vi Ia mm/nam. 

Bang 2 cho thay , ve ca ban van t6c chuy€n djch 
cua phan Ion cac die'm chi xap xi tLJ' 1-2 Ian sai so 
xae djnh ehung. Tren co sa ke't qua nay chung toi 
da trinh bay cae veeto van toe tren hinh I . 
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739 ,5249 0,006 -0,001 0,0029 

22.0 17194 0.001 -0.00 1 0.0004 

43.760912 0.001 -0.002 0.0004 

924,4895 -0,006 -0,006 0,0029 
1.266476 0.00 1 0.002 0.0005 
0.568 154 -0.00 1 -0.003 0.0004 

Bdng 2. V~n toe chuyin djch cac diim 

Diem Vn Rms Ye Rms Vh Rms -- -- - - --
QTA2 0,05 0,05 0,10 0,05 -0,01 0 ,06 

TPU2 0,06 0,06 0,05 0,06 0,00 0,06 

NOll 0,16 0,05 -0 ,03 0,05 -0 ,0 1 0,06 
LOTI 0,00 0,0 1 0,00 O,Ql 0,00 0,0 1 

NAHI -0,05 0,05 -0,06 0,05 0,00 0,06 

NAD2 0,00 0,05 -0 ,06 0,05 0 ,00 0,06 
MONI ·0,12 0,05 -0,02 0,05 0,00 0,06 

BAN LU!N VA MINH GIAI KET QUA 

I. Lvoi Son La duqc tri€n khai c6 bil i ban, ph ~tt 
huy dtrQ'e cac kinh nghi¢m khi frng dt,mg GPS M 
nghien cfru dia dt;>ng lt,rc hi¢n dai duqe the' hi¢n qua : 

- Do hinh Iva i dlng nhv vi tri d~t m6e dvqe 
can nhae ky Iuong, 

- Quy trinh do eh~t che, dam bao tap hQ'p s6 
l i~u do c6 chat Iuong, 

- S6 1i~u do da dvqc ki€m tra chat 1vqng trvoc 
khi dua vao xu ly' . 

- Da Slr dllng cac t~p s6 Ii¢u ho trQ' cua t6 c,hfrc 
IGS khi xi! Iy s6 Ii¢u, 



- Da xu Iy so li¢u bang hai phan mem khac 
nhau. 

2. Tat ca nhiing bi¢n phap thuc hi¢n tren Ia tien 
cte dam bao cho ke't qua nhan duac tu viec xu Iy so 
li¢u Iva i Sa n La d\lt d<? chinh xac cao, dv9c the' 
hien qua sai so trung phuang : 6 mm theo thanh 
phan chieu cao, I mm theo kinh d<:;>, I mm theo vy 
de). Ben canh do chinh xac cao, d<:;> tin cay cua ke't 
qua dvac nang cao va khang djnh bang vi¢c xu Iy 
bang hai ph fin mem khac nh au, tao dieu kien kie'm 
tra c[tc sai s6 t h o~tc sa i Ui.m. 

3. Theo ke't qua bang I, do l¢ch toad<? (chuye'n 
dich cua cac moe) giiia chu ky 2004 va 200 1 c6 
gia tri tu yet doi chu ye'u Ia I-3 mm chua vuat qua 
3 !£in sai so xac dinh chung. Ben canh d6, ve xu the' 
cac do l¢ch nay qua hai khoang tha i gian (2001 
de'n 2002 va 2002 de'n 2004) c6 9 trong 18 tru"ong 
hap (X~lC suat p = so %) d6i da'u. Dieu d6 chfrn g to, 
d<? l¢ch mang tinh ngau nhien, chua the' hi¢n tinh 
he thong mot each manh me. Do vay c6 the' dva ra 
nhan dinh, doi dfrt gay Song Da va San La - Bim 
San trong thai gian hien tai ne'u chuye'n djch thi 
van toe nam trong khoang 1,5 ±0,7 mm/nam. 

4. Cho du mai chi Ia ke't qua ban dau song ke't 
quil binh sa i dong tha i 3 chu ky xac dinh van toe 
(b<ing 2) phan n<'to cling cling co nhan dinh tren. 

S. Tuy vay, khi phan tich vecto van toe cua hai 
diem NO! I va MON I (2 diem c6 van toe Ion ha n 
2 Ian sa i so xac dinh chung (bang 2) ra thanh phan 
theo ch ieu song song voi dfrt gay , c6 the' thay doi 
dCrt g:i.y Song Da 6 nai day c6 chuye'n djch phai, 
voi van toe ~0,2 mm/nam , hoat dc)ng cua doi du't 
gJy Son La - Bim Son con ye'u han nu·a. Gia tri nay 
phu hop ve do Ion voi van toe X~lC dinh bang cac 
phuong phap dja chat va cac nh~n djnh cua Ts 
Nguyen Van Hung da d:i.n 6 tren. 

6. Cho toi nay, nhiing ke't qua ngh ien cCru deu 
cho thay chuye'n dich mang tinh kie'n tao cac doi 
dfrt gay a mrac ta n6i chung tvong doi nh6. Do 
vfty, ben canh vi¢c ap dung d tc bi¢n phap nham 
nang cao do chinh xac do dac, vi¢c tang khoang 
th6'i gian giu·a cac chu ky do can phai duqc quan 
tam, can nhac. · 

Cong trinh hoan thanh voi Slf ho trQ" kinh phi cua 
H<:;> i dong Khoa h9c tv nhien va De tai KC-08-1 0. 
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SUMMARY 

The determination of present movements 
of Song Da and Son La - Bim Son fault zones 

by processing GPS data 

In order to investigate present movements 
along Song Da, Son La - Bim Son faults , a GPS 
network was established on Son La area . The 
network consists of 7 points with baseline-length 
from 10 km to 43 km . Three measurement 
campaigns were carried out using Trimble 4000SSi 
receivers by sessions of 12 hours . The data sets of 
a geody·namics network have been processed by 
Bemese 4.2 and GPSurvey 2.35. 

The result shows the degree of accuracy : 
standard errors of horizontal coofdinates are about 
1 mm, and ones of height is 6 mm. The coordinate 
differences determinated from campaigns of 
almost stations are equiva lent to thei r standard 
errors. A conclusion can be tnade: movement 
velocities of Song Da and Son La - Bim Son faults 
no bigger than 1,5 ±0,7 mm/year. 

N gay nhc1n bai .· 1-6-2005 
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