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Trong khudn khé bai bao nay, cac tac gia tién hanh nghién ctru danh gia nguy hiém nit sut dat, truot 16
dat va dong dat khu vuc cong trinh thily dién Khe Bo - Ban V§, tinh Nghé An. Két qua cho thay:

Tai cong trinh thiy dién Khe B6: nguy co dong dat 16n nhit c6 cAp do manh Mmax=6,0; gia téc dao dong
nén cuc dai tai nén dap 1a 210 cm/s? (PGA=210 cm/s?); nguy co nirt sut dat va trugt 16 dat cao tai khu vue
long ho; tai tuyén dap nguy co nit sut dat cao, trong khi nguy co trwgt 16 dat & mirc trung binh.

Trong pham vi cong trinh thiy dién Ban Vé: nguy co dong dit 16n nhét cé6 cAp dd manh Mmax=6,0; gia
toc dao dong nén cuc dai tai nén dip 1a 210 cm/s> (PGA=210 cm/s?); nguy co nirt sut dat va truot 16 dat rat
cao tai khu vuc long ho; tai tuyén dap nguy co nirt sut dat trung binh va truot 16 dat rat cao.

Nguy co xdy ra dong dat kich thich tai viing hd thuy dién Khe B6 va Ban V& hiu nhw khong c6. Néu dong
dat kién tao xay ra voi M=6,0 tai khu vuc gan ho Khe Bo va Ban V@ ciing sé khong gay nén hoa 16ng nén

dang ké.

Tir khéa: dong dit, dong dit kich thich, nit sut ddt, thiy di¢n Béin Vé, thiy dién Khe Bé, trwot 1 dit.

Chi sé phén loai 1.5

Mo dau

Khu vuc thuy dién Khe B - Ban V& (hinh 1) ¢6 vi
tri quan trong trong phat trién kinh té - xa hoi (KT-XH)
& Nghé An. Noi day co6 cac diéu kién tu nhién thuan
loi, tai nguyén khoang san phong phu va da dang. Tuy
nhién, khu vuc nay thuong xuyén gap khong it nhitng
kho khan do tai bién nut sut dat (NSD), truot 1o dat
(TLP) va dong dat (DD) gy nén.

Trong thoi gian qua da c6 nhiéu cong trinh nghién
clru van dé nay, nhung & ty 1¢ nho, mirc d6 nghién ciru
con khai quat, so sai, va theo nhimg khia canh nhat
dinh [1-11]. Do d6, chua cé dugc nhing két qua nghién
ctru ¢6 d6 chi tiét cao phuc vu cho phong tranh giam
nhe thiét hai do cac dang tai bién gay ra. Pung trudc
thyc trang cac tai bién NSD, TLD, PP da va dang dién
ra v6i tan suat 1on, cuong do ngay cang gia ting, gy
nén nhirng hau qua khé luong d6i voi an toan hoat
dong cua thuy dién Khe B6 va Ban V&, dé tai nghién
ctru cAp nha nude "Nghién ctru dia dong lyc hién dai,
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dut giy hoat dong va tai bién tu nhién c6 lién quan
(bb, TLD, NSP) ¢ cac Iuu vuc sdong Ca - Rao Nay,
dé xuét cac bién phap tmg pho giam nhe thién tai phuc
vu quy hoach xay dung cac cong trinh trén khu vuc",
mi s6 KC08.11/11-15 da dugc trién khai. Trong khuon
kho bai bao nay, cac tac gia trinh bay mot phan nghién
ctru vé danh gia d6 nguy hiém NSD, TLD va PP khu
vuc cac cong trinh thuy dién Khe B6 - Ban V& 6 ty 1¢
1/50000 [8].

Nguy hiém NSD khu vuc thiy dién Khe Bo - Ban
Ve

Hién trang NSD

NSD khu vyc thuy dién Khe B6 - Ban V& chu yéu
duogc hinh thanh va phat trién boi tap hop cac khe nut
kién tao hoat dong véi nhiing kiéu ngudn gbc khac
nhau [7, 8]: khe nit cét, khe nut tach gidn va khe nut
nén ép. Chung dugc hinh thanh va phat trién trong boi
canh dia dong luc hién dai voi trudng ing suét nén ép
theo phuong 4 kinh tuyén, kiéu truong 13 truot - gian;



FRACTURE, LANDSLIDE
AND EARTHQUAKE HAZARDS
OF THE KHE BO - BAN VE
HYDROPOWER AREA

Summary

In this paper, the authors present some results
of assessments on fracture, landslide and
earthquake hazards of the Khe Bo - Ban Ve
Hydropower area, Nghe An Province. The results
have shown that:

- In the Khe Bo Hydropower area: the earthquake
occurrence could reach the maximum magnitude
of 6.0 (Mmax=6.0); the maximum ground
acceleration of the dam basement gains the value
of 210 cm/s? (PGA=210 cm/s?); the high fracture
and landslide hazards belong to the reservoir;
meawhile, along to the dam profile, the fracture
hazard is high, and the landslide hazard is at the
average level.

- In the Ban Ve Hydropower area: the earthquake
occurrence could reach the maximum magnitude
of 6.0 (Mmax=6.0); the maximum ground
acceleration of the dam basement has the value
of 210 cm/s*> (PGA=210 cm/s?); the very high
fracture and landslide hazards belong to the
reservoir; and along to the dam profile, the
fracture hazard is at the average level, but the
landslide hazard is at the very high level.

- There is insignificant risk of triggered
earthquake occurrence in the Khe Bo and Ban
Ve reservoirs. If the natural earthquake occurs
near by the Khe Bo and Ban Ve dams with the
magnitude 6.0, it cannot cause the remarkable
ground liquefaction.

Keywords: Ban Ve Hydropower, earthquake,
fracture, Khe Bo Hydropower, landslide, triggered
earthquake.
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hoat dong truot ba"mg - thuén cta cac dut gay hoat dong
c6 phuong tdy bic - déng nam, tach sut ciia cac dit giy
c6 phuong 4 kinh tuyén. NS boc 16 1 ¢ nhiing diém
nat giao nhau cua cac dut gy hoat dong, noi mat do
khe nut hién dai dat gia tri 16n. Trong cac diém NSB,
phan 16n céc khe nit chinh déu 1a nhitng khe niit cat
c¢6 phuong tay bac - dong nam. Cac khe nut phu 1a cac
khe nirt tach gidn c6 phuong 4 kinh tuyén, khe nit nén
ép c6 phuong a vi tuyén va dong bic - tdy nam. NSP
dién ra tir 1au, c6 xu hudng ngdy cang gia ting ca vé
murc d6 va quy md phan bd trong khong gian, gay tén
that khong nho vé kinh té. NSP da nhiéu 1an pha huy
cac doan dudng, giy ach tic giao thong nghiém trong
(tinh 19, huyén 19, QL7A); pha huy ruéng vuon, nha
ctra, gdy nguy hiém cho nhiéu khu dén cu, tham chi
phai di doi. Trong pham vi khu vyc thuy dién Khe B
- Ban V& da xac lap 30 diém NSD. Chung phan b tap
trung thanh nhitng dai doc cac ddi dut gay hoat dong
va trong d6i anh hudng dong luc cua ching. Trong do
ndi 1én cac d6i dut giy c6 phuong tay bac - dong nam
Song Ca, Nam Non va Nam Chou (hinh 1) [8].
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Hinh 1: hién trang va nguy hiém NSP khu vic thily dién Khe B6 - Bdn Veé:
1- Vi tri thuy dién Khe B6 va Ban Ve; 2- Vi tri NSD;
cip dg NSP: 3- Rt thip, 4- Thdp, 5- Trung binh, 6- Cao, 7- Rdt cao

Nguy hiém NSD

Co sé phuong phap luan xdy dung ban d6 nguy
hiém NSD khu vuc thay dién Khe Bé - Ban V& 1a dua
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vao cac dic trung chii yéu sau day [7, 8]: 1) muc do
pha huy gy bién dang cac loai dat da tao cac déi ca
nat, xiét ép v& vun; 2) mic do pha huy dia hinh thé
hién & cac qua trinh dia mao - tan kién tao; 3) mtc do
hinh thanh khe ntt hién dai, thé hién & mat do khe nut,
dut gdy; 4) bién d6 va tdc do dich chuyén cua dut giy;
5) vai tro phéan dinh cac béc kién trac; 6) muc d6 pha
huy céc ddi tugng trén bé mit cua tai bién NS di dién
ra (pha huy cong trinh giao thong, xay dung dan dung,
dé dap, nui, doi, rudng vuon).

Két qua nghién ctru cho phép rat ra mot sd nhan
dinh sau (hinh 1) [8]:

1- Viing c6 nguy hiém NSD rit cao phan bd doc
d6i dut gdy hoat dong Séng Ca. Chuyén dich cua hai
canh dat gdy da thic day phat sinh tai bién NS phat
trién. Poan Tuong Duong - Anh Son hoat dong tich
cuc véi bién do va tde do dich chuyén 16m, murc d6 pha
huy dat d4 16n, mat do khe nut, dat giy dat trén 0,372
km/km2. Viing c¢6 nguy hiém NSD rit cao tao thanh 2
dai: dai Twong Duong - Anh Son va dai Qué Phong -
Quy Chau. Dai Tuwong Duong - Anh Son chay dai theo
phuong tiy bic - dong nam, c6 chiéu dai khoang 50
km, rong tir 10-15 km. Cac diém NSD ¢6 quy mé 16n
phan bd & huyén Tuong Duong, Con Cuéng, Anh Son
va Quy Chau.

2- Nam trong pham vi anh huéng cta déi dut gay
Séng Ca nén nguy co NSP cao tai khu vyuc long hod
(gan thi trdn Hoa Binh) va tuyén dap (Tam Quang) ciia
cong trinh thuy dién Khe BO.

3- Pdi voi cong trinh thity dién Ban V& thi nguy co
NSP rit cao nam ¢ khu vyc trung tam 1ong ho (tai Hitu
Khuéng), trung binh tai tuyén dép.

Nguy hiém TLD khu vuc thiy dién Khe Bo - Ban
Ve

Hién trang TLD

Trén khu vyc thuy dién Khe B6 - Ban V&, TLD dién
ra c¢6 xu hudng ngay cang gia ting ca vé mirc do va
quy mé phan bd trong khong gian, gay ton that khong
nho vé kinh té (hinh 2) [7, 8]. TLD cha yéu dién ra
trong cac vo phong hod cua cac thanh tao bién chit, c6
chiéu day 16n (>20 m) va trong cac thanh tao cacbonat.
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Mat d¢ TLD 16n tap trung ¢ doc déi anh hudng dong
luc dut gdy va nhitng noi c6 vo phong hoa day. Trén
dia ban cac xa Mai Son, Muong Léng, Luan Mai, Bao
Théng, Luong Minh, Yén Na, Thach Giam, Tam Thai,
Tam Pinh, TLD phan bb rai rac doc theo mot sd dut
gdy hoat dong c6 phurong tay bic - dong nam va dong
béc - tdy nam. TLD dién ra kha manh mé doc theo
tuyén QL7 tir Con Cudng dén cira khau Nam Can (ban
Tién Tiéu, xi Nam Cin, huyén Ky Son, dit da bén
taluy duong va am QL7 bi truot sut kéo dai lam hdng
doan duong dai 250 m). Pac biét, 120 ho dan thude
khu tai dinh cu ctia thity dién Ban V& nam tai khu vuc
ban Khe Choong, xa Yén Na, huyén Tuong Duong
bi dat da sut xudng, d6 p vao nha, lam nit tudng, gay
nguy hiém dén tinh mang ngudi dan, bugce 8 ho dan ¢
day phai di 1anh nan, 24 h6 khac dang ¢ trong khu vuc
¢6 nguy hiém TLD cao.

Nguy hiém TLD

Co sé phuong phap ludn thanh 1ap ban d6 d6 nguy
hiém TLD khu vuc cong trinh thuy dién Khe Bé va
Ban V& duoc mé ta chi tiét trong [7, 8]. Cac yéu t6 tac
dong ddi véi TLD g(‘3m: ddc diém do dbc suon; mat do
chia cit sau dia hinh; mat do chia cét ngang dia hinh;
vo phong hoa; dac diém dja chat thuy van; dac diém

dut gy hoat dong.

Trén co s& phan tich tong hop hién trang TLD, xé4c
1ap mdi quan hé cua hién trang TLD ddi véi timg yéu
t6 tac dong phat sinh cho phép xay dung ban d6 nguy
hiém TLD khu vuc cong trinh thuy dién Khe B6 - Ban
V&. Két qua nghién ctru cho théy [8]:

1- Bdi voi cong trinh thay dién Khe B6: khu vuc
long ho chiu anh huéng TLD cao; nguy co TLD tai

tuyén dap ¢ muc trung binh.

2- D6i v6i cong trinh thiy dién Ban vé: khu vuc
1ong ho chiu danh huéng TLD tir trung binh dén rét cao,
dac biét 1a tai Hiru Khudng c6 nguy co 16 da; nguy co
TLD tai tuyén dap & mirc rat cao, diém sat 10 nghiém
trong tai Ban V& nam ¢ ha du tuyén dép.
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Hinh 2: hién trang va nguy hiém TLD khu viee thity dién Khe Bé - Ban Ve:
1- Vi tri thiiy dién Khe B6 va Ban Ve; 2- Vi tri TLD;
cdp dg TLD: 3- Thép, 4- Trung binh, 5- Cao, 6- Rt cao, 7- Nguy co l6 dd

Po nguy hiem DD khu vuc cong trinh thiy dién
Khe Bo - Ban Vé

Phuwong phap nghién ciru

D6 nguy hiém PP cong trinh thuy dién Ban V& va
Khe B6 di duogc tién hanh trudc khi xdy dung [1-6,
11-15]. Chuang t6i nghién ciru mot cach tong thé nguy
hiém PP cho toan khu vuc cong trinh thuy dién Khe
B6 - Ban V&. Phuong phap luan nghién ctru d6 nguy
hiém PP di duoc trinh bay cu thé trong [8, 12-15].
Trong khudn khé cong trinh nay, ching toi tién hanh
2 tiép can trong danh gia d6 nguy hiém PD: tiép can
thong ké [1] va tiép can tat dinh méi [2-6].

1. Ving ngudn phat sinh dong dat dwoc xac dinh
nhu sau [8]:

a) Xac 1ap cac hé thong dut gay khu vue nghién ciru
trén co so to hop tai liéu dia chat, dia vat Iy va cac ket
qua nghién ctru v€ dac trung cau truc vo trai dat.

b) Xac lap cac dut giy hoat dong trén co sé biéu
hién hoat dong theo tai liéu dia chat, dia vat ly.

¢) Xéc dinh ngudn phat sinh dong dat trén co so biéu
hién hoat dong PP gén lién v6i cac dut giy hoat dong.
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d) Cac ngudn phat sinh BD c6 dic trung chung nhat
vé co cu chén tiéu, dic diém ciu truc, kién tric dia
dong lyuc, dic diém bién dang dugc gop lai thanh mot
ving ngudn. Ranh gidi ciia ving ngudn 1a dudng bién
trung véi giai c6 do hoat dong dia chan thép nhat. Ranh
gidi cua cac ving ngudn khong duge chong 1én nhau.

e) Xac dinh co cau chan tiéu va cuc dai PD co thé
xdy ra tai moi vung nguon.

2. Panh gia d6 nguy hiém DD trén co so tiép can
thong ké tai mot diém 1a xac sudt xay ra chin dong
cuong d6 1 tai diém d6 trong mot khoang thoi gian
xac dinh. Khoang thoi gian xac dinh ¢ day phu thudc
vao ting yéu cau cu thé cua bai toan (co thé 1a 10,
20, 50, 100, 150, 200, 500, 1.000, 2.000, 5.000 hay
10.000 niam) [6]. Trong danh gia d6 nguy hiém PP
phuc vu thiét ké cong trinh thi: d6i véi PP co so van
hanh (Operating Basic Earthquake - OBE), thoi gian
lya chon thuong 1a 475 nam, twong (rng vai mirc xac
suat vuot qua 10% trong 50 nam; di voi PD cyc dai
tin cdy la 145 nam, murc xac suit vugt qua 50% trong
50 nam.

3. Panh gia o nguy hiém DD trén co so tiép can tat
dinh moi tai mot diém 1a xac dinh cuong d6 I tai diém
do theo kich ban dong dat 16n nhat c6 nguy co xay ra
trong vung nghién ctru [6, 8]. Cuong do chan dong (I)
& day 1a: gia toc dao dong nén (A); van téc dao dong
nén (V); hodc dich chuyén nén (D). Do viéc sir dung
DD 16n nhét c6 nguy co xay ra lam kich ban cho nén
sir dung tiép can tat dinh méi sé cho ta két qua mang
tinh du bao cuc doan. C6 nghia 1a trudng hop xdu nhit
c6 thé xay ra DD pha hiy va tuong ing véi né 1a gia
tdc dao dong nén cuc dai.

Dé nguy hiém PP khu vuc cong trinh thiiy dién
Khe Bé - Bin Vé

Céc hinh tir 3 dén 6 trinh bay dai dién mot sé két
qua nghién ctru danh gid do nguy hiém DD khu vyc
cong trinh thuy dién Khe B - Ban V&. Cac két qua
nghién ctru cho thay [8]:

1. Trong pham vi khu vyc nghién ctru ton tai 5 viing
ngudn phat sinh PP (Séng Ca, Nam Chou, Hubi Com,
Nam Nom va Ban Chiéng - Ban Ban) véi cap do manh
ciia PP ¢6 nguy co xay ra téi da (du bao cuc doan)
1a 6,6. Trén mdi ving ngudn ton tai cic doan ngudn
khac nhau va muc d6 hoat dong BD ciing khac nhau.
V6i chu ky lip lai dong dit 500 nam, gia tbc dao dong
nén khu vyc Khe B6 - Ban V& bién doi trong gi6i han
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tir 190 cm/s? (PGA=190 cm/s?) dén trén 290 cm/s
(PGA=290 cm/s?). Két qua xac dinh d6 nguy hiém PP
theo tiép can tt dinh mai cho thdy gia toc dao dong
nén cuc dai (Amax) thay doi tir 80240 cm/s2. Tuong
duong v6i cudong d6 chan dong tir cap VI dén VIII theo
thang cudng do chan dong MSK-64.

2. Cong trinh thuy dién Khe B6 chiu anh huong
truc tiép ciia doan ngudn thude ving ngudn Soéng Ca
va voi nguy co DD 16n nhét c¢6 cip d6 manh tdi da la
6,0 (theo Coulomb 1a 5,3 va theo tat dinh mai 1a 6,0).
Véi chu ky lap lai PP 500 nam, gia téc dao dong nén
tai nén déap 1a 280 cm/s> (PGA=280 cm/s?). Theo két
qua tinh toan dy bao cuc doan (tiép can tit dinh méi)
thi tai nén dap thuy dién Khe B c6 gia tri gia téc dao
dong nén 1a 210 cm/s? (PGA=210 cm/s?).

3. Cong trinh thily dién Bén V€ chiu anh hudéng truc
tiép ctia doan ngudn thudc ving nguon Nam Chou va
v6i nguy co DD 16n nhat ¢6 cip 6 manh t6i da 13 6,0
(theo Coulomb la 5,2 va theo tat dinh méi la 6,0). Voi
chu ky 1ap lai BD 500 nam, gia tdc dao dong nén tai
nén dap 1a 280 cm/s> (PGA=280 cm/s?). Theo két qua
tinh toan du bao cuc doan (tiép can tit dinh moi) thi tai
nén dap thuy dién Ban V& c6 gia tri gia toc dao dong
nén 13 210 cm/s? (PGA=210 cm/s?).

i)

Kilometers

Hinh 3: nguén phat sinh PP khu viee Khe Bé - Bin Vé:
1- Vi tri thity dién Khe Bé va Bin Ve; 2- Dirt gdy cap 2;
3- Pt gaiy cdp 3, 4- Géc cam dirt gdy a: dirt gy thudn, b: dirt gdy nghich;
5- Phuong dich chuyén ditt gdy; 6- Chdn tam DB M=3-4; 7- Chén tam PP
M=5-6; 7- Mmax tinh theo coulomb, 8-Mmax tinh theo coppersmith
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Hinh 4: gia toc dao dong nén khu viee Khe B6 - Bin Vé
tinh toan voi chu ky lap lai DD 150 nam
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Hinh 5: gia toc dao dgng nén
khu vuee Khe Bé - Ban Ve tinh todn
voi chu ky lap lai BD 500 nam

Hinh 6: dy bdo gia téc dao dong
nén cuc dai khu viee Khe Bé - Ban Vé
tinh todn trén co s tiép cdn
tat dinh méi

Nguy co hod long nén khu vuc thuy dién Khe Bé

-Bdn Ve

Phuong phép luan danh gia nguy co TLD va nguy
co hod long nén do PP gay ra tai cong trinh thuy dién
Khe Bé va Ban vé duoc dé cap chi tiét trong [8].

Nguy co TLD do PD gady ra:

Nguy co TLD do BD cuc dai gay ra dugc xac dinh
trong hinh 7 (theo nhay cam trugt 16 nén) va hinh 8
(theo x4c sudt truot 16 nén). Két qua cho thay:



- Nha may thuy di¢n Ban Vé va nha may thuy dién
Khe B0 nam trén nhitng vi tri ¢6 kha nang trugt 16 nén
khéc nhau khi Db xay ra.

- Nha may thay dién Khe B nam ¢ vi tri kha an
toan, c6 do nhay cam trugt 16 nén cp IV trén thang do
IX cip va véi xac suét truot 16 khong vuot qua 10%.

- Trong khi d6, nha may thuy dién Ban V& nim ¢
ranh gi6i gitra hai ving c6 d6 nhay cam truot 16 cip V
va céip IX, v6i xac sudt trugt 10 cuc dai vao khoang 25%.

Thiy dién Bin V&
~

Thily dién Khe BS

Hinh 8: ban do xdc sudt trueot 16 nén khu vue Khe B - Ban Ve

Nguy co hod long nén:

Ban d6 nguy co (d6 nhay cam) hoa 1ong nén duoc
xay dung theo hai yéu té 1a: d6 nhay cam va xac suat
(hinh 9 va hinh 10). Két qua cho thiy, kha ning hoa long
nén do DD tai hai nha may thiy dién Khe B6 va Ban V&
chi & mirc nhay cam thap va xac sudt dudi 10%.

TAP CHI

HOAHOC |/,
ONG NGHE |€t Nam 3(10) 10.2015

r0anze 10avasE
1o n v

,

Thiy dign Bin Ve
-~

o

Thily dién Khe BS

A .

190050
Toase

Hinh 9: ban dé do nhay cam hoa long nén do PP khu vuee Khe Bé -
Ban Vé. Cac ky hi¢u mau den biéu thi vi tri hai nha may thiy dién
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Hinh 10: ban d6 xdc sudt héa long nén do PP khu viee Khe Bé - Ban Ve,
Cac ky hiéu mau den biéu thi vi tri hai nha may thiy dién

pre

Dé nguy hiém PP kich thich hé thuy di¢n Khe Bo
va Bdin Ve

Hoat dong PP ho thuy dién Khe B6 - Ban Vé nam
2012-2014:

Trong 3 nam thyc hién nhiém vu “Quan trdc bién
déng méi trwong sinh chan khu viee nha mdy thity dién
Khe Bé - Ban Vé trong qud trinh tich nuée va hoat
dong” thude dé tai KC08.11/11-15, mang luéi tram dia
chan ving ho thiry dién Khe B6 - Ban V& (gdm 4 tram)
da ghi duoc g'?ln 200 tran DD 16n nho tai khu vuc Khe
B6 - Ban V& va lan can [8]. Cac PD ghi duoc cha yéu
tap trung doc theo hé théng dut giy Séng Ca va lan
can, chi mot sd it tran PP tap trung & khu vuc hd thuy
dién Khe B6 va ho thuy dién Ban V.
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Tir nhiing 6 liéu quan tric PP nam 2012-2014,
chiing t6i tinh todn ty s6 V /V, cho trin DD M=3,2
ngdy 30.6.2012. Két qua tlnh toan duoc trinh bay trén
hinh 11.
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Hinh 11: d6 thi Wadati xac dinh ty $6 vn téc Vp/Vs.
Két qud tdp hop cho khu viee nghién ciru xdc dinh Vp/Vs = 1,71

Két qua cho thay, ty sb V,/Vy trung binh cho khu
vuc nghlen cuu la 1,71. Gia tr1 nay xap xi gia tri trung
binh ty s Vp/Vs ctia Bac Viét Nam. N6 phan anh tinh
dap v& kém ciia 16p sinh chan trong khu vyc ho thuy
dién Khe B6 va Ban V& (trong moi truong dong nhat
gia tri Vp/Vs xap xi 7,3). Ddi véi dong dat ho thuy dién
Song Tranh 2, PD kich thich xay ra trong déi dap vo,
noi c6 Vp/Vs bién dong trong gidi han 1,63-1,67. Biéu
nay ciing chimg minh mét diéu rang nguy co thim thau
nuée doc déi dut gy lam thay doi trang thai ing sudt,
nguyén nhan chi yéu gay nén PP kich thich tai hai ho
thuy dién Khe B6 va Ban V& 1a rat thap.

Tac dong cua viéc tich nudc gay nén do lun va vng
suat gia tang long ho thuy dién Khe Bo va Ban Veé:

Gia tri d6 16n va ung suat gia ting 1én day ho thuy
dién Khe B4 va Ban V& dugc tinh toan & murc do sau
1,3 va 5 km. Cac thong sb 1ong hd duge st dung trong
tinh toan gdm [8]:

- Ho thuy dién Khe Bé: dién tich mat thoang hd
9,324 km?, myc nudc dang binh thuong 65 m, dung
tich hd chira 97,8 triéu m°.

- Hb thuy dién Ban V&: dién tich mat thoang hd
45,74 km?, myc nudc dang binh thuong 200 m, dung
tich chtra 1,8 ty m®.

Két qua tinh duoc dé cap trong bang 1 va bang 2
cho thay:
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- Tai trung tdm ho thuy dién Ban V& c6 do lan long
ho ti da dat 0,0159 m, trong khi tai trung tdm long hd
Khe Bb chi dat 0,036 m.

- Ung suit gia tang toi da, dat gi4 tri 2,7395 bar tai
1ong hd Ban V& va 0,3079 bar tai long ho Khe B,

- Vi gia trj ing sudt gia ting rat nho nay s& khong
truc tiép gay ra PP ma né chi c6 gi tri thiuc day muc
d6 tham thau nudc xudng sdu hon doc theo cac déi
dap v& kién tao lién thong ho. Nudce thim sau xudng
dudi giy nén thay doi ing suat 15 rdng, 1am thay doi
tinh chit cia da theo chidu huéng xuit hién DD sém
hon. Trong thuc té, viéc tich nude 18n cao trinh téi da
ctia ho thuy dién Ban V& va Khe B6 da khf)ng xay ra
hlen tuong thay doi moi tru(mg sinh chén tai day (ty
s6 Vp/Vs khong thay doi). Diéu d6 chimg to rang viéce
tich nuéc da khong gay anh huong dang ké dén moi
tredng sinh chdn nén nguy co phat sinh PP ciing s&
1a rat thap.

Bang 1: d¢ lin va g sudt gia tang long ho thuy dién Khe B6

. Ung suat Ungsuat | po o din hbi
Do sau phap tuyén tiép tuyen : .
s . s . cue dai
(km) gia ting cwe dai | gia ting cuc dai d : (n.l)

SZmax (bar) tmax (bar) e

1 0,3079 0,1547 0,0026
3 0,1166 0,0678 0,0032
5 0,0740 0,0445 0,0036

Bang 2: d¢ lin va tng sudt gia tang long ho thuy dién Ban Vé

o Ung suat Ung suat D§ liin dan hbi
Do sau phap tuyén tiép tuyén : .
. . I . cure dai
(km) gia ting cue dai | gia ting cuwc dai d. (n'l)

SZmax (bal') tmax (bar) e

1 2,7395 1,5358 0,0159
3 1,1660 0,6705 0,0126
5 0,7399 0,4380 0,0106

Két ludn vé nguy co PP kich thich va dj nhay cam

vé TLP va hod long nén do PP gdy ra:

Trén co s6 tinh toan ty s6 van toc Vp/Vs dbi voi DD
trude va sau khi tich nuée dén cao trinh t6i da, gia tri
g suat gia ting cua cot nude toi da va do nhay cam
truot 16 nén trong PP cong trinh thuy dién Khe B va
Ban V& cho thdy: Vp/Vs khong thay d6i sau khi cac
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hé thuy dién tich nuéc dén cao trinh tdi da; ing sut
gia tang 1én day ho 1a nho hon 3,0 bar va do nhay cam
TLD la ratnho [8]. Biéu d6 chimg t6 rang, nguy co xay
ra PP kich thich tai viing ho thuy dién Khe B6 va Ban
v& hau nhu khong c6. Néu PD kién tao xay ra tai khu
vuc gan ho Khe B6 va Ban V& ciing s& khong gy nén
hod 16ng nén dang ké.

Két luan

1. Trong pham vi khu vuc cong trinh thuy dién Khe
B - Ban V& ton tai 5 viing ngudn phat sinh DD (Séng
Ca, Nam Chou, Hu6i Com, Nam Nom va Nam Chéng)
v6i cap do manh ciia PP c6 nguy co xay ra toi da (du
béo cuc doan) 1 6,6. Trén mdi ving ngudn ton tai cac
doan nguén khac nhau va mac d6 hoat dong PP ciing
khac nhau. NSP va TLD xay ra manh mé trong pham
vi hoat dong cua cac dat gay duogc xac dinh la cac viung
ngudn phat sinh PD nay.

2. Cong trinh thity dién Khe B6 nam trong pham vi
anh hudng cua dat gy hoat dong Song Ca. Nguy co
DD 16n nhat c6 cap d6 manh Mmax=6,0. Gia toc dao
dong nén cuc dai tai nén dap 1a 210 cm/s? (PGA=210
cm/s?). Nguy co NSP va TLD cao tai khu vuc long
hé. Tai tuyén dap nguy co NS cao trong khi nguy co
TLD & murc trung binh.

3. Nam trong pham vi anh huéng ciia dut giy Nam
Chou nén cong trinh thiy dién Ban V& chiu tac dong
cta hoat dong DD, NSD va TLD kha manh mé: nguy
co DD 16n nhit co c:?ip d6 manh Mmax=6,0; gia tdc dao
dong nén cuc dai tai nén dap 1a 210 cm/s? (PGA=210
cm/s?); nguy co NSP va TLD rit cao tai khu vuc 1ong
hé. Tai tuyén dap, nguy co NSD trung binh va TLD
rit cao.

4. Nguy co xay ra DD kich thich tai ving ho thuy
dién Khe B6 va Ban vé& hau nhu khong c6. Néu PP
kién tao xay ra tai khu vuc gﬁn hd Khe B6 va Ban Vé
cling s& khong gdy nén hoa 16ng nén dang ké.

Tai liéu tham khao
[1] Nguyén Hong Phuong (2004), “Ban db do nguy hiém DD Viét

Nam va bién DPong”, Tap chi Cac khoa hoc vé trdi dat, 26(2), tr.97-
I11.

TAP CHI

HOAHOC |/,
ONG NGHE |et Nam 3(10) 10.2015

[2] Thai Anh Tuén, Nguyén Bic Vinh (2013), “Du bio do nguy
hiém DD luu vuc Song Ca - Rao Nay trén co s& tiép can tat dinh méi”,
Tap chi Khoa hoc va Cong nghé bién, 13(3A), tr.9-16.

[3] Cao Binh Tridu (2010), Tai bién dong dit & Viét Nam, NXB
Khoa hoc va Ky thuat, Ha No¢i, 304 trang.

[4] Cao Pinh Tridu, Franko V, Nguy&n Hitu Tuyén, Nguyén Thé
Hung (2009), “Nghién ctru tai bién DD ¢ Viét Nam trén co sd phuong
phép tét dinh méi”, Tap chi Dja chat, loat A, 314(9-10), tr.56-62.

[5] Cao Dinh Tridu, Lé Van Diing, Bui Anh Nam, Cao Dinh
Trong, Mai Thi Héng Thim (2013), “Mot s6 nét vé dac diém dia chan

kién tao luu vuc Song Ca - Rao Nay
bién, 13(3A), tr.183-191.

, Tap chi Khoa hoc va Cong nghé

[6] Cao Dinh Tridu, Lé Vian Diing, Cao Dinh Trong, Pham Nan
Hung, Thai Anh Tuén, Mai Xuan Béch, Tai bién dia chin leu vuc
Song Ca - Rao Ndy, NXB Khoa hoc Tu nhién va Cong nghé¢, 188
trang.

[7] Cao Binh Tridu, Pham Van Hung (2012), Tai bién dia chit
Nghé An va Ha Tinh, NXB Khoa hoc va Ky thuat, 172 trang.

[8] Cao Binh Tridu (chu bién) va nnk (2015), “Nghién ciru dia
dong luc hién dai, dut gy hoat dong va tai bién tu nhién lién quan
(DD, TLD, NSD) & c4c luu vire Song Ca - Rao Ny, d& xuét cac bién
phap tmg pho giam nhe thién tai phuc vu quy hoach xay dung cac
¢bng trinh trén khu vuc”, Bdo cdo tong két dé tai KC08.11/11-15,355
trang (lwu Vién Vat 1y dia ciu).

[9] Lé Tt Son va nnk (2005), Phan viing nho DD khu vuc cong
trinh thuy dién Khe B6, 100 trang (lwu Vién Vat Iy dia ciu).

[10] Nguyén Ngoc Thuy va nnk (2004), Phdn viing nhé PP khu
viee cong trinh thuy dién Ban La (Ban Vé), 68 trang (luu Vién Vit Iy
dia cau).

[11] Thai Anh Tudn, Lé Vin Diing, Mai Xuan Bach (2011), “Danh
gia d6 nguy hiém DD khu vyc thanh phé Ha Noi va lan can trén co
sO thuat toan tat dinh méi”, Tap chi Cac khoa hoc vé trdi dat, 33(2),
tr.200-208.

[12] Fah D Suhadolc P, Mueller, Panza G.F (1994), “A hybrid
method for the estimation of ground motion in sedimentary basins;
quantative modelling for Mexico City”, Bull. Seism. Soc. Am, 84,
pp-383-399.

[13] Giuliano F Panza (1985), “Synthetic seismogrames: The
Rayleigh waves modal summation”, J. Geophysics, 58, pp.125-145.

[14] Giuliano F Panza, Fabio Romanelli, Franco Vaccari (2000),
“Seismic wave propagation in laterally heterogeneous anelastic
media”, Theory and applications to seismic zonation, Trieste, pp.122.

[15] University of Trieste (2004), “GNDT Deterministic Seismic
Zoning Referce Guide (version 0.5.4)”, University of Trieste, pp.68.



