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Nhén dang ngudn phét sinh dong dat kich thich ho thiy dién
Song Tranh 2 trén co's¢ phén tich két hop tai liéu dia chat - dja vat Iy
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Tom tit:

Tran dong dit M4,7 xay ra vao cudi nim 2012 di thém phan khing dinh vé mirc d9 nguy hiém ciia dong dat kich thich & khu
vire thity dién Song Tranh 2, noi chwa cé ghi nhin vé dong dat kich thich trwéc khi ho thiy dién dworc tich nwéc vao nam 2010.
Danh gia do nguy hiém ciia dong dat kich thich va dy bao tac dong ciia no dén dap thuy dién 1a nhi€ém vu vo cung cap thiét. Pé
nang cao d¢ chinh xac trong danh gla tac dong nay, can chinh xdc héa ving nguon phat sinh djng dat kich thich, dong dat xay
ra do anh hwéng cua viéc tich nwéc hé chira. Trong bai bao nay, cac tac gia trinh bay to hop phwong phap phan tich két hop tai
liéu dia chét - dia vat Iy trong nhan dang nguon phat sinh dong dat kich thich hd thiy dién Séng Tranh 2 véi quy trinh phan tich
3 bwéc. Két qué nghién ctru da xac dinh dwoc 5 ngudn phat sinh dong dat kich thich ho thiy dién Song Tranh 2 lién quan téi 4
dit giy hoat dong lién thong véi hd chira.

Tir khéa: dong dat kich thich, déi nhay cam tai bién dia chét, dirt giy sdu, ho Song Tranh 2, ngudn phat sinh dong dat.
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Abstract:

The M4.7 earthquake that occurred at the end of 2012 confirmed the danger of triggered earthquakes in the Song Tranh 2
hydropower region, where earthquakes have not ever been recorded before the impoundment in 2010. The task of assessing the
triggered earthquake hazard and forecasting its impact on the hydroelectric dam is extremely urgent. To improve the accuracy
of this impact assessment, it is necessary to access the active faults for triggered earthquakes to be more effective in earthquake
seismic hazard assessment. In this paper, the authors presented a combination of analytical methods combining geological -
geophysical data in identifying active sources of triggered earthquakes that stimulate Song Tranh 2 hydropower reservoir with
a 3-step analysis process. Research results have identified 5 sources of earthquakes related to 4 active faults connected with the
Song Tranh 2 hydropower reservoir.

Keywords: deep fault, geological hazardous sensitive area, seismic source, Song Tranh 2 reservoir, triggered earthquake.
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1. Mé dau

Dong dat kich thich ¢ cap d6 manh trung binh (M=4,0+5,0)
da xay ra tai cac ho thuy dién Hoa Binh, Song Tranh 2 va Son
La cua Viét Nam [1]. Hai dic diém chung cia cac hd thuy dién
nay 1a d¢ sdu day 1on nhét ciia cac hd chira 1a hon 90 m va dac
trung cdu trac dia chat khu vuc 1ong hd gdm cac d4 bién chat
(amphibolite, amphibolite schist...), gabrodiorite, granit hodc
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da voi dac xit bi ca nat, dap v manh. Pong dat kich thich ho
Hoa Binh xay ra vao ngay 23/5/1989 (M =4,9) sau khi dugc
tich ddy nudc vao thang 12/1988; dong dat klch thich xdy ra tai
Song Tranh 2 (M =4,7) vao ngay 15/11/2012 sau khi dugc
tich day nudc vao thang 10/2010; dong dat kich thich hd Son La
(M, o=4-3) xay ra vao ngay 19/7/2014, sau khi dwoc tich day
nude vao thang 4/2012 [1].
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Su khéc biét 16n nhat giira biéu hién hoat dong dong dat tai
hd Séng Tranh 2 so v6i hd Hoa Binh va Son La 1a ¢ chd [1]:
ho6 Séng Tranh 2 duge xdy dung tai noi chua timg c6 dong dat
tu nhién xdy ra, trong khi hd Hoa Binh va Son La dugc xay
dung tai vung hoat dong dong d4t manh nhat Viét Nam; biéu
hién hoat dong dong dat kich thich tai ho Hoa Binh va Son La
khong kéo dai, chi trong khoang 5 nam la két thiic, trong khi
d6 dong dat kich thich hd Song Tranh 2 van c6 biéu hién hoat
dong lién tuc dén nay. D6 ciing 1a 1y do thu hut sy quan tim
cla cac nha dia chan Viét Nam va thé gioi dbi véi ho thuy dién
Soéng Tranh 2.

Mot mang ludi gdm 10 tram quan tric dong dat van hoat
dong va dang ghi nhan céc tran dong dat tir M1.0 xdy ra tai
day. Pong thoi, ciing da c6 kha nhiéu két qua nghién ctru vé
dong dat kich thich hd Séng Tranh 2 dugc cong bd, chi yéu
dé cap t6i: tong quat vé dic diém dia chit, kién tao va dit giy
hoat dong [2, 3]; biéu hién hoat dong dong dat kich thich va
co cu chan tiéu [3-8]; mdi quan hé giira biéu hién hoat dong
dong dat v6i do cao myc nudce hd va thay ddi ing suat 16 rong
[9, 10]; m6 hinh song dia chan [11]; do nguy hiém dong dat
[12] va gia toc dao dong nén [13-15].

Bai bao dé cap dén van dé nghién ciru xac dinh cdu tric
ngudn phat sinh dong dét kich thich hd thuy dién Soéng Tranh
2. Pham vi khu vuc nghién ctru giéi han trong khung toa d9:
A=107°57°+108°22" E; ¢=15°07"+15°32’ N (6 ty 1¢ 1:50000).

2. Dac diém dia chat, dia mao khu vuc ho thiy dién Song
Tranh 2 va ke cén

2.1. Dac diém vidn dong kién tao trong Kainozoi

O khu vyc Séng Tranh 2 va ké can (hinh 1), chuyén dong
kién tao twong phan trong Kainozoi c6 tinh chat kho1 tang,
bat dau tir Ollgocen cho dén nay. Trong do, van tdc nang
trung binh dat gia tri 0,04 mm/ndm thudc cAu tric phuong
tay bac dong nam, con cac ciu trac phuong & vy tuyén 1a
céc ciu tric ha lin yeu ¢ vén toe khoang -0,02 mm/nam
[2, 3, 16-19].
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Hinh 1. C4u trac dia chat khu vwc hé thiy dién Séng Tranh 2
va ke can.
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2.2. Ddc trung céu tric dia chit

Ving ngdp nudc ho thuy dién Song Tranh 2 (hinh 1)
ton tai 3 phan vi dia ting dia chat sau [16]: (1) Hé tang
Kham Duc (PRkd, Meso-Neoproterozoic): feldspar-
hornblende schist; two-mica garnet schist, quartz-biotite
schist, biotite-disthene schist; amphibolite, amphibolite
schist; biotite schist, quartz-biotite-disthene-garnet schist;
amphibolite, quartz-muscovite schist; dolomitic marble; (2)
Phic hé Bén Giang - Qué Son (3! .~Y',ba, Late Paleozoic):
gabrodiorite, diorit, hornblende-biotite; granodiorite,
porfyritic hornblende granodiorite; hornblende-biotite
granite; (3) Phirc h¢ Chu Lai - Ba To (y,cb, Neoproterozoic):
granodiorite, granite, granite-migmatite. Cac thanh phan
clia hé tang néu trén déu co phuong chung & vi tuyén, bi
phan phién kha dbc, c¢6 nhiéu hé thong khe nirt (hinh 1). Khi
bi phong hoa, 1am thay di tinh chat co 1y cua da, din dén
khong con bén vitng, dé bi trugt 10.

2.3. Dac diém vé dia mao

Biéu hién bién dang dia hinh (hinh 2) trong pham vi khu
vuc nghién ctru dugc ghi nhan nhu sau: (1) Pia hinh thung
liing s6ng sudi 16n déu phat trién doc theo cac d6i dit giy
hoat dong, sut bac dia hinh thép dan vé phia déng bic va
tdy nam (tur trén 1000 m xu6ng 10-30 m); (2) Boi dit gay
Tra My - Tra Bong gy bién dang va chi ph01 phuong phat
trién dia hinh thung ling S6ng Tranh va Tra Bong, huéng nai
phat trién theo phuong vi tuyén chay tir khu vue Bong Son
dén Kham e tao cac mat dut giy kién tao cim vé phia béc
rat o [2, 17].
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Hinh 2. DEM va cac yéu t6 vé tai bién dia chat khu vwc hé thay
dién Séng Tranh 2 va ké can.

2.4. Biéu hién hoat dpng dpng dit, nirt sut va trwot 16 dit

Déng ddt tw nhién: tuy chua co tai liéu nghién ciru nao
chting minh rang da co6 dong dat tu nhién xay ra tai khu
vuc hd Song Tranh 2 (trong pham vi ban kinh 30 km), song
theo du bao thi cép d6 manh t6i da cua dong dét tu nhién,
M=5,8+5,9 c6 nguy co xay ra tai khu vyc nay [2].
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Pong dat kich thich: Theo sb liéu thong ké cua Vién Vat
1y Pia cau thi tir thang 8/2011 (bit dau xut hién dong dat
kich thich) dén hét thang 2/2019 tai khu vuc long hd Song
Tranh 2 va 1an c4n dd quan sat dugc 1161 dong dét co cap
d6 manh M=1,5+4,7 (>1,5), trong d6 c6 731 dong dat co
M=1,5+1,9; 392 dong dat c6 M=2,0-2,9; 33 dong dat co
M=3,0+3,9; 5 dong dat c6 M>4,0; manh nhat la dong dat
M =47 (ngay 12/10/2012).

gs.max

Nut sut ddt Céc diém nut - syt dat khu vuc nghién ciru
(hinh 2) chu yeu la cac khe nut kién tao hoat dong véi cac
Ag (x, ) 1a kiéu ngudn gdc khac nhau [2, 17]: khe nut cat
tach gidn va nén ép. Chung dugc hinh thanh va phat trién
trong bdi canh dia dong luc hién dai voi truong ing suét nén
ép theo phuong 4 kinh tuyén, kiéu trugt va trugt - gidn; hoat
dong trugt bang - thuan cua cac dut giyl14 hoat dong theo
phuong tay bic - dong nam va dong béc - tiy nam, tach sut
v6i cac dut gdy phuong 4 kinh tuyén.

Trweot 16 ddt: Truot 16 dat chu yéu dién ra trong cac kiéu
vo phong hoéa ferosialit va siafelit cua cac d4 magma axit
bién chét va trén cac tang tram tich Dé tt hon hop vun - tho -
b6 101 ¢6 d6 dinh két yéu. Pic biét, truot - 1& dat dién ra kha
manh mé& & nhing noi ¢6 chiéu day vé phong héa 16n, dat
30-40 m nhu trén dia ban huyén Tién Phudc, Bic Tra My va
Nam Tra My. Mt phan khong 16n cac ¢4 thé trugt - 1o dat
x4y ra trong ca vo phong hoa 1an da gbc. Nhiing khdi truot
nay thuong di kém véi nit dat, hinh thanh va bi khong ché
boi cac khe nirt kién tao [2, 17].

3. Phuong phap phan tich va két qua thu dugc

Céc budc phan tich tai li¢u nhdm nhan dang dirt gay tiém
4n nguy co tai bién dia chat gdm: 1) Khing dinh su ton tai
ctia diit gdy sau thong qua gia tri gradient ngang toan phan
cuc dai (Gmax) di thuong trong luc, tir va st dung bd loc
ban d6 Theta cai tién (Modified Theta Map Filter - MTM);
2) Xéc dinh d6i nhay cam tai bién dia chit (hay con goi 1a
doi dong lyc dut gay [19, 20] trén co so chdng chap cac chi
so klen tao dia mao, st dung cong ngh¢ GIS; 3) Cac dut gay
tiém an nguy co tai bién dia chit 1a cac dut gdy siu co biéu
hién nguy co cao vé tai bién dia chat (dugc phan anh trén két
qua phan tich budc 1 va 2) [19-29].

3.1. Phat hién Gmax va MTM cho tai liéu di thuong
trong lwe Bouguer

Ca hai cach tiép can Gmax va MTM déu duoc sir dung
dé xac dinh vi tri dat gdy, tuy nhién khi st dung Gmax &
cac d6 sau nang truong khac nhau cho chung ta dugc hudng
cim cua dut gdy, mot két qua bd ~sung hon so véi MTM.
Viée str dung dong thoi 2 cach tiép can gitp néng cao do
chinh xdc trong xéac dinh dut gay, thong s6 quan trong nhat
trong nhi€ém vu danh gia do rui ro tai bién dia chat.

Phuong phap Gmax dugc st dung dé xac dinh ranh gioi
gitra cac khoi dia chat co mat d6 khac nhau. Gradient ngang
toan phan (G) trén ludi so liéu di thuong trong luc Bouguer
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(hay tir) dugc tinh theo cong thuec:

G- \/ (Ag(x.y))z N (Ag(x.y))z
dx dy

voi Ag(x, y) 1a di thuong trong luc Bouguer tai diém (x, y)-
Tdng gia tri gradient ngang tai diém tinh toan (coi la diém
trung tim) duoc so sanh véi gia tri cta 8 diém gan nhit theo
4 huong (doc theo hang, cot va 2 duong chéo), néu né thoa
man la diém co gia tri G 16n nhat so v6i 8 diém xung quanh
thi day chinh 13 diém Gmax can tim. Cac diém Gmax phéan
b6 theo dang tuyén s& phan anh sy ton tai clia dut gy.

(1)

K¥ thuat phat hién doi ranh gidi ciu trac (vat thé) dia
chat an sdu bang MTM duoc sir dung rong rii trong thim
do dia vat Iy. MTM di chiig t6 rat ¢6 hiéu qua trong nghién
ctru phat hién d6i ranh gidi ciu trac (dut giy) va cac thé
xam nhap [23-29]. MTM dugc xay dung theo cong thuc
sau:

VA + 1 ) @)
VA + 15+ 1%
trong do: f_1a dao ham béc 2 theo truc z (d9 sau); f va f
la dao ham bac 2 theo truc z véi x, y tuong ung.

MTM = cos_1<

3.2. Xdac dinh doi nhgy cam tai bién dia chit trén co
so chong chap cdc chi so kien tao dia mao, sir dung cong
nghé GIS

Xac ldp hé tiéu chi nhan dang doi nhay cam tai bién dia chat:
Trén co s nghién ctru xac 1ap dat doan dut giy trong dong dét
Tuan Gido ngay 24/6/1983, M6,7, Cao Pinh Triéu va Nguyén
Dirc Vinh (2012) [30] di dua ra hé thong gdm 9 chi s6 kién tao
dia mao nhan dang déi nhay cam tai bién dia cht va phan doan
dut gay hoat dong phuc vu tinh toan cuc dai dong dat cho Viét
Nam. Dbi véi khu vuc hd thuy dién Song Tranh 2 va ké can,
chiing i str dung 7 tiéu chi tiéu biéu nhan dang d6i nhay cam
tai bién dia chat nhu sau [31,32]: DH1 - Mat d6 Foto linement
va dit gdy dia chét theo tong chiéu dai; DH2 - Mat do nut
giao ctia dut giy dia chat, lineament va song - su6i; DH3 -
Mat d6 ntt sut dat, truot 16 dat va xuit 16 nude néng trong
dién tich mét 6 ludi dugce chia theo di¢n phu déy; DH4 - Do
déc dia hinh; DH5 - Mat do d6 dai song sudi; DH6 - Ty sb
giita bé rong day va do cao cua thung liing (the width/height
ratio of the valley - Vf); DH7 - Chi s6 gradient chiéu dai
dong chay (Hack index or the stream gradient index - SL).

Phdn cdp cdc nhdn t6: Phan cdp muc do xdy ra tai bién
dia chit theo 3 cip: thap (hodc khong biéu hién nguy co),
trung binh va cao. Cac yéu t6 thanh phan DHI - DH7 déu
dugc phan dinh thanh 3 c:?ip theo mirc d§ nhay cam néu trén.

Tinh trong sé dwa trén phwong phdp phdn tich hé thong
phén cdp (Analytic Hierarchy Process - AHP): Phuong
phép phan tich thtr bac (hay con goi la phuong phap mo
hinh p - trong s6) dwoc chung téi st dung trong xac dinh doi
nhay cam tai bién dia chét trén co s& chong chap cac chi sd
kién tao dia mao, st dung cong ngh¢ GIS [33-35]. Noi dung
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ctia phuong phap bao gdm viée xdy dung mot hé thong cac
cip ma tran so sanh giira cac yéu td khac nhau. Cach tiép
can nay co thé duoc mo ta nhu 1a su phan bac tam quan
trong cua cac yéu t6 d6i voi viée nhan dang d6i nhay cam tai
bién dia chat, mdi yéu td dugc so sanh véi cac yéu td khac
dé xac dinh tAm quan trong cta chung. Trong sb cta cac yéu
t6 thanh phan duoc tinh toan tuong quan theo cong thirc:

LSI = 0,3215*DHI + 02313*DH2 + 02172*DH3
+0,1040*DH4 +0,0644*DHS5 +0,0398*DH6 + 0,0217*DH7  (3)

Do tin cay cua danh gia trong s6 dugce thé hién qua gia tri
cla ty 1¢ nhat quén CR (Consistency ratio), gié tri thu duoc trong
tinh toan nay dat 0,025, nho hon so véi ngudng gié tri chap nhan
duoc 0,1 [34, 35] da khrfmg dinh tinh chinh xac ctia ndi dung
phan tich.

3.3. Cic dirt gaiy tiém dn nguy co tai bién dia chit khu
vue Song Tranh 2 va ké cdn

Két qua tinh toan dya trén tai liéu di thuong trong luc
Bouguer [36, 37], x4c dinh cac diém Gmax & cac muc do sdu
2,4 va 6 km cung gia tri MTM dugc trinh bay ¢ hinh 3. Vi
tri dut gdy sau dugc phan anh rd nét trén 2 loai tai li¢u nay.

Chu giai
Gmax khi nang truong 2 km
+ | Gmax khi nang truong 4 km
" Gmax khi nang trudng 6 km
=== Hg thong cac dit gy siu
8 7~ H3 thiy di¢n Séng Tranh 2

15l | DPap thiy dién Song Tranh 2
2

b:N A

Hinh 3. Phan b6 Gmax va gia tri MTM (c6t phan bé mau) khu
vwe Séng Tranh 2 va ké can.

Tir céc ban d6 thanh phan, qua qua trinh chong chap, sir
dung phan mém ArcGIS 10.0, cic tac gia di thanh lap so
d6 phan bd d6i nhay cam tai bién dia chéat khu vuc hd Soéng
Tranh 2 va ké c4n & ty 1& 1/50000 (hinh 4).

Céc dit gdy sau trung v6i doi nhay cam cao tai bién dia
chat duogc goi 1a dut giy tiém an nguy co cao vé tai bién dia
chat. Téng cong da phat hién dwoc 12 dut giy sau tiém 4n
nguy co cao vé tai bién dia chat tai khu vuc hd thuy dién
S6ng Tranh 2 va ké can (dugc ky hiéu tir F1 dén F12), bao
gom: F1 - Dut giy song Tra Bong; F2 - Pt giy Tra My;
F3 - bt gay song Nudc Lé; F4 - bat gay song Tra No; F5
- Pt giy séng Vu Gia; F6 - Put giy song H6 Khanh; F7 -
but gay song Tién; F8 - But gy song Tram; F9 - but gay
song Nuoc Pen; F10 - But gdy Tién Hiép; F11 - but gay
Rao Quan - A Ludi; F12 - Dt gdy song Nudc Xa.
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Hinh 4. Cac ngudn phat sinh dong dét kich thich hé thay dién
Soéng Tranh 2.

3.4. Cdc nguon phdt sinh dpng dit kich thich hé Séng
Tranh 2

Khi nuéc hd chira thim thiu vao doi ca nat dap vo cua
cac dut gdy tiém an nguy co tai bién dia chat, lam thay d6i
trang thai ing suét 15 réng theo chidu hudng kich thich dong
dat xay ra [38, 39]. D6i voi khu vuce hd Séng Tranh 2, két
qua nghién ciru cua ching ti cho thdy co toi 4 dut giy tiém
4n nguy co tai bién dia chit lién thong v6i hd chira (khi
dugc tich nude 1én cao trinh ti da): F1 - Dut giy song Tra
Bong; F2 - Put giy Tra My; F3 - Put giy song Nudc Lé;
F4 - but gay song Tra No.

Phan bd chan tdm dong dit kich thich c6 M=1,5+4,7
duoc trinh bay & hinh 4 va bang 1 cho thdy c6 sy ton tai ciia
5 cum chan tam dong dat gin lién véi déi dut giy co nguy
co cao vé tai bién dia chit: F1.1 (thudc dut giy song Tra
Bong); F2.1 (thudc dut gy Tra My); F3.1 va F3.2 (thudc
dat gy song Nudc Le) va F4.1 (thudc dut gy song Tra
N6). Théng ké vé biéu hién hoat dong dong dat kich thich &
bang 1 cho thay:

- Pong dit kich thich c¢6 cip d6 manh 16n nhét:
=4,7 xay ra tai doan ngudn F2.1 (dit gdy Tra My); tai
F1.1 (dut giy song Tra Bong), M =25 tai F3.1 va F3.2
(dut gay song Nudc Lé) cod qu_max:‘%’l; M, =30 tai F4.,1
(dut gay song Tra N6). Chiéu day tang phat sinh dong dat
16n nhat dat 16 km thudc vé F3.2 (tir 2 dén 18 km), F2.1 (12
km); F1.1 va F3.1 (9 km), 8 km thudc vé F4.1.

M

qs.max

- Dong dét kich thich sém nhit quan sat thiy tai F1.1,
M4,2 (ngay 3/9/2012), tiép dén 1a tai F3.2, M4,1 (ngay
7/9/2012), F3.1, M4,1 (ngay 23/9/2012), F2.1, M4.6
ngay (12/10/2012), mudn nhit 1a tai F4.1 va M3,6 (ngay
19/10/2012).

14



Bang 1. Cac ngudn phat sinh dong dat kich thich hé thay dién
Soéng Tranh 2.

Pong ditl6n Ngayxady  Phén bd dd siu chdn

?:)l“ Nguén g‘é‘)}c ait giy nhat quan sit ra dong dit tiéu (tang phat sinh
duge (qu‘m) dau tién dong dat) (km)

1 F, Song Tra Bong 4,2 3/9/2012 2+11

2 F, Tra My 4,7 12/10/2012  2+14

3 F, Song Nugec Lé 4,1 23/92012  2+11

4 F, Song Nugc Le 4,1 7/9/2012 2+18

5 F, Song Tra NO 3,6 19/10/2012  2+10
4, Ban luan

Két qua phén bd dut gay khu vuc nghién ctru thé hién &
hinh 3 cho thiy, cac dut giy (12 dat giy) khu vuc nghién
ctru gdbm: F1 - Put giy song Tra Bong; F2 - Put giy Tra
My; F3 - Dt gy song Nude Lé; F4 - Dt gay song Tra No;
F5 - but gay song Vu Gia; F6 - But gdy song Ho6 Khanh; F7
- but gay song Tién; F8 - But gdy song Tram; F9 - But gay
song Nuodc Pen; F10 - DBut gay Tién Hiép; F11 - but gay
Rao Quan - A Ludi; F12 - but gay song Nudc Xa.

Két qua thu dugc cho thiy 16 hé théng dut giy phuong
tay bic - dong nam va a vi tuyén, con lai chi c6 2 dut giy
phuong dong béc - tiy nam (F8, F9). Két qua thu dugc tuong
ddng voi hé thong dit gay dia chit cua khu vuc trong cong
b cuia [4, 40, 41], tuy nhién mang lu6i dit gy nhé phuong
dong bic - tdy nam hay 4 kinh tuyén nhu dut giy 13, 14, 15
[40] thi khong nhan dang dugc trén tai liéu Gmax va MTM.

Céc dut gy c6 biéu hién 5 trong danh gia huéng cim
F1-F5, c6 huéng cim dong béc ciing twong ddng voi két qua
cta cac nghién ctru trudc day [4, 40, 41] tuy nhién nhirng
dut gy khac F6-F13 biéu hién huéng cam theo gid trj Gmax
khong ro, 1y gidi do nhitng dat gy F1-F5 1a nhitng dat gay
sau khu vyc nghién ctru [40]. Theo C.A. Guo va cs (2017)
[29] thi phuorng phap MTM sir dung 6t trong nhan dang duat
gdy voi chidu sdu trung binh hodc sau. Nhu Vay c6 thé thay
su két hop gitra Gmax va MTM déu dung dé nhan dang dut
gdy siu, cac dut giy nong s& kho c6 biéu hién. Piéu nay
ciing d& hiéu do nhing noi ton tai dat gay trung binh hoic
sau thi biéu hién vé bién thién tai liéu trong luc hay tur cling
s& 16 nét hon. Theo hinh 3 thi ton tai 5 dut gdy chinh lién
thong dén hd thuy dién song Tranh 2, d6 1a F1, F2, F3, F4
va F9.

Két qua nghién ctru ctia chung t6i (hinh 4) cho thiy c6 5
dut gay: F1 (song Tra Bong), F2 (Tra My), F3 (séng Nudc
L¢), F4 (song Tra No) va F9 (song Nudc Pen) 1a lién thong
v6i hd Séng Tranh 2, nhung trong d6 biéu hién hoat dong
dong dat chi c6 4 dut giy (tir F1 dén F4). Voi 4 dut gay
nay, dwa vao danh muc dong dét phan thanh 5 ving ngudn
dut giy hoat dong co phat sinh dong dit kich thich (bang
1): F1.1 thudc dut giy song Tra Bong; F2.1 thudc dut giy
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Tra My; F3.1 va F3.2 thudc dut gy song Nude Lé va F4.1
thudc dut gy song Tra No. Gia tri Mmax quan sat trén cac
doan ngu@)n duoc thé hién & bang 1, hinh dang doan nguén
dugc thé hién ¢ hinh 4.

Theo déc trung co ciu chén tiéu, G. Lizurek va cs (2017)
[8] da phan vung dong dat kich thich khu vuc song Tranh 2
thanh 2 ving, ving phia bic va nam cua ho thuy dién song
Tranh 2 dua trén danh muyc dong dat dén nam 2016, cling
tuong tu v&i sy phan chia cia T.A. Tuan va cs (2017) [10].
Hai viing phan chia twong dong v6i ving F1.1 va F3.2 trong
nghién ciru nay. Két qua phén chia trong nghién ctru ndy thé
hién rd tinh chi tiét cao hon, mét trong nhiing 1y do 1 nho
danh muc dong dit v6i do chi tiét khac nhau, trong két qua
nay thi danh myc dong dat sir dung céc tran dong dét kich
thich ghi nhan dén hét thang 2/2019, bao gém 1161 tran
dong dét kich thich v6i cip d6 manh tir M1,5 do Vién Vit Iy
Dia cau cung cap. Dong thoi, sy phan chia dya trén phan bd
clia dut gdy hoat dong ciing gitip nang cao tinh chi tiét ciia
phan nhom dong dat kich thich trong mdi twong quan chat
ché véi cac ving ngudn phat sinh.

Xéc dinh dugc dut gdy hoat dong ctiia dong dét kich thich
(hay nguén phat sinh dong dat kich thich) s& gitp nang cao
d6 chinh xac cuia bai toan danh gia d¢ nguy hiém dong dat
(PSHA) khong chi dimg ¢ mirc dénh gia chung vi hé thong
dut gdy dia chét thuan tiy nhu cong bd cua [12] tinh toan
gia tri PSHA cho khu vuc trong ban kinh 100 km tinh tu
dap thiry dién song Tranh 2. Vi d6 chi tiét ciia ngudn phat
sinh dong dit kich thich thi gia tri PSHA s& sat v6i thyc té
va nang cao hiéu qua ciia canh bao tai bién.

Céc doan dut gdy sdu tiém an nguy co cao vé tai bién dia
chat, lién thong v6i hd Song Tranh 2 khi tich nude toi cao
trinh t&i da 1a noi phat sinh dong dat kich thich. D6 1a cac
doan ngudn: F1.1 thugc dut gy song Tra Bong; F2.1 thude
dut gay Tra My; F3.1 va F3.2 thudc dut gay song Nuodc Lé;
F4.1 thude dut gay song Tra No.

=4,7

Pong dat kich thich cdp d6 manh 16n nhit, M qsmax
xay ra tai doan dut gy Tra My bi ngap nudc. Chan tam cua
dong dat nay nam tai vi tri sau nhét ciia hd Séng Tranh 2 va
cac dong dat co M>4,0 déu ndm trong pham vi ngap nudc
ctia ho chira.

C6 biéu hién 16 nét sy khac biét vé thoi gian xuat hién
dong dét giita cac doan ngudn khac nhau: sém nhat ngay
3/9/2012 va cham nhét ngay 19/10/2012. V& cap do manh,
M nhé nhit (3,6) xdy ra tai dit gﬁy‘séng Tré N6 va lon
nhat (4,7) xay ra tai dut gay Tra My. Be day tang phat sinh
dong dét ciing co su khac nhau gitra cac doan ngudn khac
nhau, dao dong tir 8 dén 16 km.
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