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ABSTRACT

Some results of stability evaluation for the Song Tranh 2 dams and
its surrounding geological environment by microseismic investigations

In this paper the authors present the results of evaluation of stability for the Song Tranh 2 dam and its surrounding geological
environment. The study is carried out by using two modifications of microseismic observation. For the first modification the data
were collected along 5 profiles distributed on land surface of the dam area and its surrounding. In the second modification the
measurements were concentrated in the dam location with the microseismic signals generated by rotation of turbines of the electric
power plant as an additional source. In this case the investigated profiles are distributed both on the top surface of the dam as well as
along the tunnels constructed inside the dam body.

The high value of the relative intensity of microseismic signals (The ratio of the microseismic wave amplitudes in a certain
frequency band recorded by the movement and fixed stations obtained in this study are allowed us to reveal a number of
heterogeneity objects distributed in the dam and its surrounding geological environment with define depth. The technique is more
effectivle in the detection of subvertical contact. The correlation with the geological - geophysical available data is indicated the
heterogeneities mostly are taken places where distributed tectonic fault or underground weak section.

It will be very useful if the technique is applied for the study of the same problem for the other hydroelectric power plants in
Vietnam.

©2015 Vietnam Academy of Science and Technology

1. Mé dau phtrc tap: dia hinh phéan di, dat gy hoat dong, cac
tai bién dia chét dién ra véi cudong do va tan xuat
16n, kho kiém soat. Pac biét, khi hd thuy dién
Song Tranh 2 di vao hoat dong (thang 10 nam
2011), céc tai bién dia chat dién ra kha phirc tap,
v6i d6 nguy hiém kho luong. Dap Séng Tranh 2 la
*Tac gia lién hé, Email: ngothilu@yahoo.com dap bé tong voi chiéu cao khoang 80m va chiéu

Thuy dién Song Tranh 2 dugc xdy dung va
hoan thién vao nam 2011 tai dia phén tinh Quang
Nam, nim & ving c6 cac diéu kién tu nhién rat
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rong 640m, véi mot mat cit tam giéc cit ngang cac
hanh lang bén trong dap.

Ngay sau khi tich nu6c vao hd chira, dong dat
dién ra rat phirc tap, bat thuong, va lién tuc. Trong
thoi gian ngin, lién tiép tir giita thang 11/2011 dén
cubi nam 2012, nhiéu dong dat da xay ra, giy
hoang mang khong nhiing cho ngudi dan ma ca
chinh quyén dia phuong ¢ ving ha luu cong trinh
thuy dién song Tranh 2. Pic biét, trong vong hon
mot thang (tr 17/8/2012 dén 10/2012), dong dat
v6i cac tiéng nd 16n xay ra thuong xuyén hon.
Vién Vit ly dia cu d3 td chirc mot s6 doan cong
tac tién hanh khao sat so bd cac khu vue xung
quanh dap va nha may, khio sit long hd va cac
khu vuc xung quanh b hd chira. Két qua khao sat
so bo cho théy: Hién tuong nut dét va truot sat 1&
dién ra kha manh m& & bo hd va phia nam cia déu
dap bén phai lam syt lin cd doan dudng dai
khoang 300-400m cua tinh 16 616, chénh cao
chimg 2m lam tro ca bé tong dau dap. Trong than
dap con xudt hién cac vét niit ngang, voi nhiéu khe
nit 6 phuong 4 vy tuyén, rat dé nhan biét. Truot
16 dét dién ra voi mat do va kich thuée kha 16n,
phan bd thanh dai kha rd nét & suon, by phia nam
ho chira; dac biét, truot 15 dat phat trién kha manh
trong luu vuc hd. Cac hién tuong néu trén lam cho
nhan dan song trong luu vyc ho thuy dién Song
Tranh 2; dac biét 1a ngudi dan ¢ dudi vung ha luu
rat lo ling v& sy an toan tinh mang va tai san cia
ho. Trudc tinh hinh d6, Thu tuéng Chinh phu da
c6 cong van cho phép Vién Vit 1y Pia cau moi
chuyén gia nudc ngoai vao Viét Nam dé cung cac
can bd Vién Vit ly Dia cu tién hanh khao sat
nghién ctru khu vuc dap thuy dién Song Tranh 2 va
lan can nhdm c6 két luan chinh xac vé cac hién
tuong noi trén. Tap thé tac gia cling cac chuyén gia
Nga da tién hanh nghién ciru danh gia 6n dinh cua
dap va moi trudng dia chat xung quanh nd bang to
hop cac phuong phap dia chin. Bai b4o nay trinh
bay mot s6 két qua budc diu danh gia sw 6n dinh
ctia d4p va nén dit xung quanh khu vic cong trinh
thity dién SOng Tranh 2, tinh Quang Nam.

2. Phuwong phap nghién ciru
2.1. Chiéu tia dia chén thin dap

Chiéu tia dia chin than dap trén co sd st dung
rung dong cua tua bin khi van hanh thuy dién.
Nghién ctru chi tiét vé kha ning chiéu tia dia chan
than dap vai viée su dung tin hi€u nay da dugc bat
dau tai nha may thiy dién Nurek & Tajikistan
(Kamycrsta H.K, 2007). Cac tac gia cia phuong
phap da khoi thao va phat trién k¥ thudt tich cac
tin hiéu tir bang ghi vi dia chén theo cac tan s
khac nhau va chi ra kha ning chiéu tia dia chin 16p
vo Trai Pat dén khoang cach gan 100m va nhan
duoc cac bang sang ché tai Lién bang Nga
(Kamyctstm H.K., 2009; Ilatrenr RU 2242033,
2004; TMarenr RU 2365896, 2009). Quy luit thay
dbi bién do theo khoang cach tir ngudn 1a tuong tu
nhu qui lut suy giam bién do dbi véi cac vu nd khi
lam viéc theo phuong phap do sdu dia chén trong
cung khu vuc. Piéu nay cho thdy tin hiéu tir nha
may thiy dién duoc dic trung boi cung mot loai
song (song khéi) nhur cac vu nd, nhung céc tin hidu
cuia nha may thuy dién co bién do nhé hon. Trong
cac cdng trinh tai Nurek da phat hién do nhay cam
cao cua bién do tin hiéu ddi véi sy thay doi trang
thai tmg suét bién dang cua cac khdi dat da.

2.2. Phwong phdp do vi dia chin tin sé thip

Nguyén ly cua phuong phéap: dua vao viéc xac
dinh cac tham s6 6n dinh theo thoi gian cia trudng
vi dia chdn ngiu nhién va mdi tvong quan khong
gian ciia né v6i ddi twong dia chat khac nhau.

Co s& phuong phap: nghién ctru sy bién ddi
khong gian ciia dic trung bién do - tan sb ciia cac
tin hiéu vi dia chin c6 thé xac dinh dugc mot sd
d6i tugng 1a cac bat dong nhat trong moi truong
dia chat. Trong d6 cac ddi tugng co phuong thang
dung thuong dat dugce do phén giai cao hon.

Uu diém: tiét kiém chi phi lam viéc va cho
phép dat két qua nhanh va dé dang tién hanh do
dac thyc dia va né quy vé ghi lién tiép cac tin hidu
vi dia chén tai cic diém bang tram di dong dong
thoi voi viée ghi cac tin hiéu vi dia chén tai mot
diém twa (tham chiéu) ¢ dinh.
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Do truong séng vi dia chan ty nhién ¢ tan sb
thdp hon 2-3 Hz chu yéu la cac song mit, nén trén
thanh phan thing ding Z thi song mat Role chiém
vu thé. Yéu td phic tap co ban cta phuong phap
trong viéc giai thich 1a dic tinh ngiu nhién cia tin
hiéu vi dia chin. Dé c6 dwgc mot mé hinh 6n dinh
s& tién hanh trung binh héa céc gia tri bién do bang
cach tang thoi gian ghi (60-90 phit). Dé loai bo
anh huong cua sy thay ddi tin hiéu vi dia chan theo
thoi gian s& tién hanh tuyén do qua mot ngay dém
va st dung tram tua nhiéu hon. Tai mdi diém cua
tuyén tién hanh tinh toan cudng do tin hiéu vi dia
chan twong ddi so véi diém tua.

Theo phuong phip niy, do siu cia cac bt
ddng nhét duogc xac dinh trén co so 1a song dap
mg bit dong nhit van tdc, nim ¢ d6 sdu bang
khoang mét nira bude song. Két qua 1a s& nhan
dugc mot biéu do phan bd cuong d6 tuong dbi cia
song doc theo tuyén va theo do séu, noé phan anh
su phan bd cic bat dong nhat van toc trong
khong gian.

Ca 2 phuong phap da dugc ap dung rong rai
dbi v6i cac cong trinh xdy dung quan trong va dat
hiéu qua cao tai Nga (FOmaxun @©.H, 2010;
PyxoBoactso, 2011). Nam 2012, tap thé tac gia
cung cac dong nghiép Nga da ap dung 2 phuong
phap nay ddi voi dap thity dién Song Tranh 2 theo
mot s6 tuyén do doc theo va vudng goc vaoi dap.
Trén co s& d6 c6 thé xac dinh cac dut giy va do
sdu tham nhép cua chung trong cac khéi dat da dudi
day dap va danh gia muc do dich chuyén cua dat d4
dudi day dap dé xac dinh tinh 6n dinh cua dap (Hro
Txu JIs, 2013). biéu quan trong la viéc do dac theo
ca 2 phuong phap nay c6 thé dugc tién hanh bing
cung mot loai thiét bi va cung mot thoi gian. Do d6
ap dung dong thoi 2 phuong phap déi véi khu vuc
nghién ciru bit ky nao déu rat thuén tién.

2.3. 8o d6 cic tuyén do vi dia chin tai ving dip
Séng Tranh 2

Véi cac phuong phap da trinh bay, theo so do
cac tuyén do nhu trén hinh 1, ching toi di tién
hanh khéo sat va do duoc trén 400 diém do sdu vi
dia chan (VDC) trong 2 ndm (2012 va 2013).
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Hinh 1. So db céc diém do song vi dia chin (nam 2012)

1. Cac diém do vi dia chin; 2. Vi tri ving dap; Céc ky hiéu: 1-i,
2-i, 3-i, 4-i, 5-i v6i sb dau 1a thu ty tuyén do, sb thu 2 1a th tu
diém do trén tuyén

3. Két qua
Cic két qua do vi dia chin (VPC)

Trén co s cac sd lidu do vi dja chin theo cac
tuyén, da tién hanh xay dung cac mat cit do siu vi
dia chan cho mdi tuyén (hinh 2). Trén biéu dd hinh
2 chi ra sy phan b cuong do twong ddi cua song
vi dia chin doc theo céc tuyén 1-5 va theo dd sau.
Theo phuwong phap dd dugc st dung, cac vung
¢b cuong do tuong dbi voi gid tri cao phan 4nh
ving phan bd bit dong nhat so véi mdi trudng
xung quanh.

Lién két cac mit cit do VDC ¢6 tham khao cac
két qua do dia chin tham do da xay dung duoc mat
cit tong hop trong ving dap. Phan bd cac ving di
thuong bt ddng nhit cho thiy trong ving dap c6
kha ning c6 mot sé dut giy véi hudng kéo dai
trong khong gian khac nhau, d6 c6 thé 1a cac yéu
td lién quan dén biéu hién hoat dong dia dong luc
cua khu vye xung quanh dap (hinh 3).

Cén luu ¥ rang cung véi viée tién hanh 5 tuyén
do VDC néi trén, chiing t6i con tién hanh do trong
nhd may, do trén dinh va tai cac hanh lang trong
than dap theo phuong phap da trinh bay (ghi lién
tuc trong khoang thoi gian tir 30 phat dén 1 gio tai
31 vi tri (nd@m 2012) va 41 vi tri (nam 2013) véi
tong s6 239 diém do va thu dwoc 239 bing ghi.
Phén tich c&c bang ghi cho phép xay dung dugc
céc mit cét than dap (hinh 4).



N.T. Lu va nnk/Tap chi Cac Khoa hoc vé Trai Dat, Tap 37 (2015)

) 6 thi t cia diém do Nam Bic $6 thir ty ctia diém do
Bic 1-1 - 4 16 18 19 2-3  2-5 2-6
A A AAA A A AAA A

400
0l B
3 z
& <
© =]
Q
30 >
0 100 (L L 40 sw o 600 Fm 0 o 50 100 150 200 250 300 350 400 450
Khoang cach doc tuyen (m) Khoang céch doc tuyén (m)
Mit cét do sau vi dia chdn tuyén 1 Mit cét do sau vi dia chdn tuyén 2
Bic §6 thir t cia diém do Nam Bic SO tht tw diémdo Nam
I3 M M 38 30 32 1 7 L4 Cudngdo twong doi (dB)
2 37
100 - 25
2 ; 24
£ . 2
ERY 20
# 18
& -140
a’ 16
0 - 14
0 0 40 600 800 1000 120 2 12
Khoang cach doc tuyen (m) (g. 180 1 ;O
Mit cét do sau vi dia chin tuyén 3 R o s
20 2
Bic $6 thit ty diém do i 0
-240 '2
4
-260 '6
-8
_ 280 -10
ij» -12
2 0 0 20 40 6 8 100 120 -14
8 . . -16
Khoang cach diém do ;*23
o 50 100 150 200 250 300 350 400
Khoang cach diém do (m)
Mit cét do sau vi dia chin tuyén 5 Mit cét do sau vi dia chén tuyén 4
Hinh 2. C4c mit cit do sau vi dia chin theo cac tuyén do twong tmg trén hinh 1
Tay Béc Péng Nam

-200

h, izl N 2-8
200 A
A Pap AA A
~ 77
L . ‘

Ai/Ao

o

=20

1 1 1 1
o 200 400 600 800 1000 1200 1400 R,m

Hinh 3. Mt cét do sdu vi dia chan trén co s& phan tich téng hop cac s6 liéu quan sat moi truong dia chét khu vuc dap Song Tranh 2
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Hinh 4. Céc két quéa chiéu than dép bing cac rung dong ky thuét

Vét mau tring , xAm séng 1 ving di thudng lién quan v6i do bén giam; a - két qua nam 2012, b - két qua nam 2013, ¢ - két qua khao

sat diéu tra ky thuat dia chat, dugc chi ra bing mau den thé hién trong duong him bé tong, d - Hinh anh trang thai bén trong ctia dap

RAt tha vi 14 tir mat cit duge xay dung khi khao
sat thiét ké cong trinh cho thay: di thuong trong than
dap duogc hién thi trén so d6 hinh 4c, da duoc phat
hién trong thoi gian khao sat, va sau do da dugc db
bé tong. Co thé tai ddy da xay ra sy thay doi nao d6
trong trang thai cua dap, vi du, viéc loc bé tong, da
dan dn sy suy yéu cia day va do d6 dan dén sy
chuyén dich manh hon tai phan nay cta dap.

Phan tich cac két qua nghién ctru phan trén
cung ciia mdi truong dia chit theo phwong phap do
sdu vi dia chin cho tha"iy sw c6 mit cia cic bt
ddng nhét gin thing dimg, ma ban chét cta né lién
quan dén su nit né, dap v& cua dat da, duoc ghi
nhén tu giai doan nghién cuu ky thudt, cling nhu
lién quan dén cac ving dut gay kién tao (hinh 5).

Hinh 5. Hinh anh tuyén do (a) va mit cit do siu vi dia chin doc theo tuyén (b)
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Tuyén do vudng goc v6i dap (bén trai hd chira)
(hinh 6a), cho thdy c¢6 su thay d6i manh tinh chét
vat 1y ciia dat da (hinh 6b). Tir phia cac hd chira
nhan théy c6 mirc d6 thdm loc gia tang (tai chd
MAau sang tring), cuong do va kich thudc cua né co
nhiéu kha nang phy thuc vao muc nude trong hd
chtra. Khu vuc t6i hon trong hinh 6b tuong tng
v61 mot loai da déng nhét va rin chic hon - tir phia
nay cé con duong déo chay qua, bo nén chat hon.

a

Khi nghién ctru nén dat d4 trong khu vuc xay
dung dap da dat ra nhitng nhiém vu sau:

- Lam sang to cac dic diém cua vai dép t6i cac
bén cta luu vuc song;

- Xéc dinh nhing pha hity dut gy gan bé mit;

- Xé4c dinh nhitng thay dbi trong cac khbi dat
da dudi anh hudng cua tai trong ky thudt va cac
qué trinh dia chat.

Dap 4

Hinh 6. Mit cit cuong d6 do sau vi dia chin doc theo tuyén;

a- So dd vi tri cac diém quan sat doc theo tuyén; b- Céc két qua do sau vi dia chan

_ Thong tin co ban vé nén dit nhan duoc tr cac
ket qua khao sat dicu tra ky thuat dia chat trude khi
xay dyng dap, duoc cung cap baoi don vi quan ly
dir liéu (hinh 7).

Long song 1a cdu trac dia hao, hai bén bo cua

n6 c6 nhidu dit gdy huéng vé trung tdm cua dia
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Hinh 7. Mit cit dia chat - dia vét 1y doc theo dap Séng Tranh 2
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Céc khao sat dia chét - kién tao cho thdy khu
vuc nghién cuu dugc dic trung boi sy phuc tap
ctia bdi canh dia chat, ¢6 huéng chung ciia phuong
vi cac khe nut, ca theo cac dut gay kién tao khu
vuc cling nhu theo cac ving nat né dia phuong.
Theo mé hinh kién tao (hinh 8b), ca hai bén cua
thung ling séng déu ton tai nhidu dut giy voi
hudng kéo dai vé& phia dong bic va tay béc (theo

C
0
330 30
300 60
3 270 60% B
240 120
210 150
180
o
a

huéng dong chay cta Song Tranh 2). Chung toi
gia dinh rang phia bén trai ciia dap 1 ving kém 6n
dinh hon béi no nim trong khu vuc gin véi cac
dut gy kién tao chinh va tic dong hai chiéu 16n
hon cua cac khdi nudce trong khu vuc nay, dugc
khing dinh boi sy dinh hudéng phuong vi cia cac
khe nut trong dat da (160-170° (hinh 8a)) va boi
hoat dong dia chén tich cuc cua khu vyc nay.

b- M6 hinh kién tao khu vuc

Hinh 8. So sanh tinh dinh hudng cta cic khe nit hién c6 trong khu vuc

a - bidu d6 hoa hdng vé phuong vi cic khe nut ciia dit da trong khu vuc cua dép;
b - Hinh anh tir Google Earth véi sy phan b cac dut gdy kién tao chinh trong khu vire

4. Két luin

bap Song Tranh 2 dugc xay dung tai nat hoat
dong kién tao tich cuc va co su gia ting trong
nhitng nam gan day. C6 thé cho rang su kich hoat
cac dit gay kién tao hoat dong, trong d6 c6 dong
dat kich thich lién quan dén viéc tich nudc trong
hd chtra Séng Tranh 2 gy nén sy thay ddi ap suat
trong cac khdi dét da.

Céc qué trinh nay cé kha nang dd anh huong
dén trang thai két cdu cua dap, dugc thé hién bé'mg
su thdm loc (rd i) ting 1én, va bang viéc da phat
hién thdy mot phan suy yéu nhat cia dap (theo cac
két qua do tia dia chin than dap).

Céc két qua nhan dugc cho thay nhu ciu cip
thiét ciia viéc thiét 1ap mot hé thong giam sat dap
Séng Tranh 2 bang t6 hop cic phuwong phap dia
chén, cling nhu thuc hién cac nghién clru nhu vay
0 cac dap thuy dién khac cua Viét Nam.
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