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PO NGUY HIEM DONG PAT

KHU VUC BAC THANG THUY DIEN SONG PA

NGUYEN DAC CUONG, DANG THANH HAL CAO DINH TRONG, THAI ANH TUAN

Vién Vit v Dia cdu, Vién HL KH&CN Vigt Nam

Tom tit: T rong lJuu)n khé bai bao nay, cac tac gia st dung dong thoi hai
tiép can: xae sudt va tat dinh moi trong tinh toan do nguy hrem d(mg dat khu
viee b thang thiy dign Sing Da. Két qua cho thdy theo ucp can wc suat thi
Alm viee huyén Tuan Gido (Di¢n Bién) la noi cé gia toc rung dong nén lém nhit
doi véi chc chu kv l(tp lai dong dat: 50 nam (84 em/s’); 100 nam (114 em/s’);
200 nam (150 ¢m/v‘) 500 nam (193 em/s’); va 10.000 nam (395 cm/s') Trong
khi do, theo mp cqn tdt dinh méi eiing cho thdy, khu viee huyén Tuan Gido, tinh
Bi¢n Bién 6 gia tri djch ¢ Imven ngang cuc dai (Dpmax) ctia nén co thé dat 2123
cm, um toc dich clmwn ngang cic dai (Ve nam trong Ahtmlxg 22425 em/s va
g:a toc dao dong neén cuec dai (Ama) thay doi tie 2004250 em/s”. Trong diéu kign
so lieu dong dat quan sat con kém day du thi viéc két hop dong thai ca hai tiép
cgn: xdc suat va tat dinh méi sé gop phan ning cao hi¢u qua nghién cieu danh

gia, die bao do nguy hiém dong dat khu viee bac thang thiy di¢n Song Da.

1. MO PAU

Luu vuc Séng Da 1a noi ¢6 biéu hién
hoat dong dong dat _manh nhit Viét Nam
[1-7]. Dong dat Tuan Gido, M= 6,7 nam
1983 1a minh chimg rd rang nhat cho nhin
dinh nay. Trong khi d6, chi riéng trén
dong chinh Séng Pa da c6 ba nha may
thuy dién lon duge xay dyng la: Lai Chau
(1.200 MW), Son La (2.400 MW) va Hoa
Binh (1.920 MW). Trén dong, nhénh song
Nan Mu chay vao léng hd Son La 1a hai
nhia méy thiy dién c6 cong suit khong
nho: Ban Chat (220 MW) va Hudi Quéng
(520 MW). Véi mat d¢ day dic cic nha
may thiy dién c6 cong suit 1on xuit hién
trong pham vi nho hwu vyc song Déa nhu
vdy gdy nén lo ngai vé an toan hoat dong
cua lién ho thay dién. Chinh vi I do, viée
dénh gid do nguy hiém dong dit mot ciach
cin thdn va co tinh ciip nhat cao la can
thiét vaco y nglna khoa hoc.

C6 hai cach m,p cin trong danh gia do
nguy hiém dong dit 1a: tiép can xédc suit
va tiép cén tat dinh mai.

Panh gi4 d6 nguy hiém dong dit trén
co s¢ ticp cdn xac suat duge sir dung rong
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rai & Viét Nam trong phian ving va vi
phin ving dong dit ty 1¢ khac nhau [6,
11-18]. Céc nghién ciru nay %u' dung
phurong trinh tit din rung dong nén lhon&
dung nhu cua: Cornell, Campbell 97...

cic phian mém chuyén dung CRl815599
EQRISK de tinh todn, xdy dyng ban do
gia toc nén vai cac chu ky lip lai khac
nhau (500 nam, 1.000 nam, 2.500 nam...).
Phuong trinh tit din rung dong nén mang
dam tinh dia phuong vi phy thude nhicu
vao dic diém dong lyc cua chin tiéu dong
dat, tinh chat viing ngudn va moi truomg
song dia chin truyen qua. Luu viuce song
ba la noi ¢o cau triic dja chét va biéu hién
hoat dong kién tao phirc tap nén viéc lya
chon ap dung cong thirc phi hgp con gip
nhu,u kho khin va kho6 dua ra duge nhimg
két qua ¢ dg tin cdy cao.

Nham khic phuc nhimg han ché vé
hiéu qua cuoa tiép can thong ké, trong thoi
gian gan day, mdt nhom can b¢ khoa hoc
Vién Vit ly Dia ciu di tién hanh ap dung
tiép can tat dinh m&i va by chuong trinh
GNDT [1-7, 20] dé tinh to4n ~dd nguy
hiém dong dat. Uu diém cua tiép can tit



dinh mdi cé thé tinh toan dd nguy hiém
dong dit & nhimg ving thiéu sé liéu hodc
bi han ché vé do dai thoi gian cua danh
myc dong dat nhur @ mude ta. Bit diu tir
nhung, théng tin ¢o san vé ¢iu tric vo Trai
dat, ving nguon va mire do sinh chan cua
khu vue di€u tra, co thé xic dinh gia toc
nén cye dai (Amux), van téc nén cyc dai
(Vi) va dich chuyén nén cue dai (D).

Il. DAC DIEM DIA CHAT
1. Dac diém dia tang

Khu vue bac thang thuy dién song Da
nam trong d&i cau trac Muong Té, Phong
Thé - Ta Le, Son La - Song P, Song Ma
- Thanh Hoa thuge mién kién tao Tay Bic
Bo. Trén co s¢ tdng hop tir ban dd dia
chit ty 1¢ 1:200.000 da xéc dinh trén du;n
tich diéu tra co gan 70 phan vi dia chat
(woi tir Proterozon muon dén B¢ tr thanh
phgm gom cac da tram tich, magma, bién
chat,

Cac d4 trdm tich luc nguyeén, luc
nguyén - carbonat chiém phan lon dién
tich vimg nghién ciru, thanh phan chu yéu
gom cat két, bot két, da plucn sét, xen da
vOi, sét voi thude cée hé tang: Cam Duong,
Bén Khé, Ham Rong, Pong Som, Sinh
Vinh, Ndm Cudi, Bo chng. Song Mu,
Nam Pia, Ban Pap, Ban Nguon, Ban Cai,
ba Niéng, Bic Son, Si Phay, Na Vang,
Yén Duyét, Tan Lac, Co Noi, Nghia L9,
Pong Giao, Muong Trai, Lai Chéau, Song
Béi, Nam Mu, Sudi Bang, Tram Tau, Sudi
Bé&, Nam Thép, Nam P&, Van Chén, Nam
Ma va Yén Chau c6 tudi tir Cambri dén
Creta, cac hé ting nay thuong co chidu day
thay déi tir 100 m dén 1.400 m.

Cic trdm tich Kainozoi (Paleogen,
Neogen, D¢ tr) co dién phin bo nho hep,
thanh phén trdm tich chi yéu 14 cudi tang,
cudi két, cat keét, aglomerat goém cac hé
ting: Ndm Pay, Pu Tra, Vin Yén, Hang
Mon, Vinh Phic, Ha NG§i, Thai Binh,
Pleistocen  thugng, Holocen ha-trung,
Holocen thugng, B¢ tir khong phan chia.

Cac h¢ tng nay co chiéu day thay doi tir
I mdén 320 m.

2. Magma xam nhap

Cac thanh tao xam nhap co6 digén 16 kha
Iém, c6 di¢n tich vai tram kilomét vuodng,
phin bd & phia bic va dong bic khu vire
nghién ciru. Cac khéi lon co thé ké dén
nhu: Phu Si Lung, Nam Xe - Tam Pudng,
Ye Yén Sun, Ta Le, Ngon Thia, thanh
phan thay doi tir bazo dén acid, kxem Cac
dd gramt granodlonl chiém khoi luong
chu yéu gbém cdc phirc hé Pién Bién, Ye
Yén Sun, Phu Si Lung, cic di syenit,
granit kiém phirc hé Phu Sa Phin, Nim
Xe - Tam Pudng, Pu Sam Cap, Po Sen,
Muong Hum va ciac dai mach aplit,
pegmatit. Céc dd magma phun trao phan
bo thanh dai hep thude thanh phan cua cac
hé ting Vién Nam, Cim Thiy va Subi Bé.
Thanh phan la cac da phun trao bazo va
acit (chu yéu la ryolit) va tuf cua ching.

3. Dac diém cac d&i dirt gay hoat dong

Xéc dinh cac déi dint gay hoat dong la
viée lam ¢6 y nghia quan trong trong cong
tac nghién ciru tai bien dia chat (dong dat,

nai lira, sat 1o...). Cac dirt géy kién tao
trong khu vire nghién ciru ¢6 biéu hi¢n
hodt dqng dugc phan cap theo vai tro ciu
tric va dya trén ludn thuyct kién tao mang
(mang, vi mang, khdi ciu trice...), tién hoa
dia dong luc (ép, tach, truot bang) cua dirt
gay theo thoi gian, do sdu anh hudmg cua
dit gy (vo, xuyén vo) Trong vung
nghién ctru cac dit gay cap I dong vai tro
la ranh gign cac khm cau trac - dia dong
lyc. Céc dit gay cép 11 1a cac dirt gay sinh
kém hodc 16ng chim cua dit gay cap 1,
dong vai tro 1a ranh gidi phu l\hm cau tric
- d|a dong I, thm‘m;, bl khong ché hodc
gidi han trong cac khoi cau tric - dia dong
lue. Tai bac thang thuy di¢n song Pa ton
tai 4 dut gay cap [: Lai Chau - Di¢n Bién,
Phong Thé, Son La, Muong La - Bic Yén
va 13 dut gay :.,ap II: Muong Té, Nam
Nhé, Muong Nhé, Tuin Gido, Song Da,
Nam Téng, M Cang Chai, Phan Si Pan,
Than Uyén, Nam Khat, Phi Yén, Yén
Chau va Mai Chau (Hinh 1).
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Hinh 1. Ban dn dut ga\ hoat dong v chan tam dg)ng dat khu vie bac thang thiy dién Song Pa, so ligu
dong dit bao gom ca cae dong dat lich str diepe cdp nhat dén nam 2015

Cha giai: [/ Dap thiy dign; 2/ Ving ho thiy dién; 3,4,5,6,7/ C han tam dong ddrt va dg lom;: 8/ Co
dong dat Tuan Gido va tuoi xdc dinh; 9 C6 d(mg dit Phong Thé va tuoi xdc dinh; 10/ Dirt gdy cap |
(FL1: Dt gay Lai Chau - Di¢n Bién; FI1.2: Dut gay Son La; FL3: Dit gav Phong Tho; FI.4: Pt gay
M:r(mg La - Bac Yén;): 11/ Purt gy cap 2 (FILI: Dt gay Murmg Nheé; FIL.2: Dit gay Mmmg Te; FIl.3:
Durt gdy Nam Nhé; FIL4: Dt gay Tuan Gido: FILS: Dt gay song Da; FI1.6: Pt gay Nim Tong, FII.7:
Dat gay M Cang Chai; FILS; Dt Gay Lao Cai - Ninh Binh (Phan S:pan) FI1.9: Birt Gay Than Uyén;
FIL10; Dt gay Nam Khat; FI1L.11: Dt gay Phiv Yén; FIL12: Pt gav Yén Chdu; FIL13: Pt gay Mai

Chau),

Todn bd dirt gay cap | va cac dirt giy cép
[I: Muong Nhé, Muémg Té, Nam Nhé,
Nam Tong, Mu Cang Chai, Phan Si Pan,
Tuan Gido, Séng Pa va Mai Chau la nhimg
dirt gdy co kha ning phat sinh dong dat, da
duge mé ta kha chi tiét trong [18].

ll. PHUONG PHAP NGHIEN CUU

Trong khudn kho bai bao nay cac tac
gia tién hanh dong thoi hai tlep cin trong
déanh gid do nguy hiém dong dal Khu vye
bac lhang thuy di¢n Song Da: tiép can xac
suat va tiép can tat dinh mai.

1. Tiép can xac suét

Phuong phap xac sudt kinh dién dénh
gid dd nguy hiém dong dit duge Cornell

54

va Esteva dong thii cong bd lan dau tién
nam 1968, dugc ap dung cho khu vire
nghién ciru [8, 9]. B nguy hiém dong dit
duge dinh nghla la xdc sudt Pu dé cuong
d¢ rung dong nén ¥ tai mot diém sé bi
vuot qu:i trong vong 7' ndm do anh hudng
clia tat ca cic nguon thé dong dat @ xung
quanh diém do6 gay ra. O day cuong do
rung dong cd thé duqc bicu thi bc’mg céac
thong so rung dong nén nhu gia toc 4, vin
téc ¥ hay dich chuyén nén D. Phurong
phap Cornell dya trén nhimg gia thiét co
SO sau day (Cornell A. C., 1968);

1) By 1ap lai cac dong dat c6 dg 1ém
vugt qua mot can dudi Mmin cho trude



tuin theo ludt phin bé‘Poét xéng thuan
nhat theo thot gian véi tan suat trung binh
3 A;

2) Tuong quan gitra d§ 1on (magnitud)
va tan sudt 1ap lai dong dat la mot ham
tuycn tinh cut:

a M<AM_,,
log: NM) = { a-5(M-M) M =M=M__, ()
0 .V>M.-

i) ddy Muin va Mumas la CGC can trén va
dudi cua do 16m, N(M) 1a sé dong dat co
do 1on Ién hon M xay ra trong khu vue
nghién ctru. a va b la cac hang s cua biéu

0
Fudm) =
1

o day k=] I-&\'[7(-ﬂ(;M:mu-thin))j".

f=binl).

3) Tuong quan giira do I6n M, cuong
do rung dong (gia toc cyc dai) nén Y tai
diém dang xét va khoang céch R ur diém
d6 t&i ngudn thé do dong dat giy ra co
dang:

Y =6e™ R g (3)

¢ day: & sai s6 cla quy luat tit dan
chin dong; c1, c2 va ¢ lan lugt la céc
hang s0 dic trung cho timg khu vyre.

Trén co so thudt toan cua phuong phap
Cornell, nam 1976, R.K. McGuire da xiy
dyng chuong trinh EQRISK lam cong cu
tinh todn va v& ban dé do nguy hiém dong
dat, theo d6 dé nguy hiém dong dit duogc
tinh bai cong thire (McGuire, 1976):

PAL= [ | PLAM r1f, (m) £ (r)dMdr 4)
r vy

trong do: P: ky hi€u chi xac suit; A:
bun ¢ c6 x4c sudt can tim; M, r: cac bién
ngau nhién lién tuc ¢6 anh huong t6i bién
c0 A. Nhwr viy, néu coi A la gia tr cuong
(0 chin dong tai diém dang xét, M la gla
trj 4§ lom dong dat (hay cuong do chin
dong trén mat), va r la khoang cach tir
nguon lél diém dang xét, thi tur (4) ta co
véc suit dé cho chan dong tai diém dang

thirc Gutenberg-Richter xét trong khoing
(Mumin, Mima). Ham phan bd xdc sudt tich
Ity cua do 1on ¢6 dang:

M<M,.

k[l-exp(-fMoc M) Mo M=ML, ()

M>Mo..

xét dat cudmg dd bing A khi dong dét
xdy ra, tinh dugc bang phép tich phan
theo M va r cua tich gilra xac suat co
diéu kién cua A (khi cho truée M va r)
vai cac xdc suat doe lap clia M va r. Phép
tich phéan theo d¢ lém duge dua vu dang
gidi tich, con ham mdt d xac sudit clia
khoang cach ﬁe(r) durgc cho bm biéu thirc
lan truyén chin dong giira nguon va diém
dang xet (3).

Quy trinh danh gla do nguy hiém dong
dit trén co so tiép can xdc suat duge tien
hanh theo cac bude sau [10-18]:

Bude 1: dya trén cic so lidu dia (_:hfit.,
kicn tao, dia vit 1y, hoat dong dong dat de
xdc dinh cdc ving nguon phat sinh dong
dat.

Bude 2: xac dinh dic tnmg cia mdi
ving nguon thong qua cac gid tri nhu
magnitud cuc dai (Mmuw), g1d tri b trong
ham Guntenberg - Richter, toc do hoat
dong dong dat.

Buwde 3: danh gia tic dong cua dong
dat théng qua cac quy luat lan truyén chén
dong.

Budc 4: tinh toan d§ nguy hiém dong
dat Vé‘l cac thong so cua nhimg ving
ngudn trong khu vire nghién ciru.
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2. Tiép can tat dinh mo&i

By nguy hiém dong dit trén co s& tiép
cin tat dinh mai tai mot diém 1a xdc dinh
cuong dd 1 tai diém doé theo kich ban
dong dat 16n nhit c6 nguy co xdy ra
trong vung nghién ctru: Gia toc rung
dong nén thiét kc cue dai (Amax); Van
toc rung dong nén cyc dai (Vmax); hoic
dich chuyén nén cuc dai (Dmax).
Nguyén ly co ban cua tiép can nay la
dong nhit dic trtmg hoat déng ddng dat
ctia ving khi co chung dic diém vé ciu
triic dia chét, hoat dong kién tao va dja
dong luc. Tiép can tat dinh méi thién vé
dinh huémg giai bai toin md hinh. T
hop cac phuong phap cong phuong thire
v sai phan hiru han chu yéu duge sir dung
dé xdy dung mo hinh kich ban rung dong
nén trong phan ving dong dat. Gia tri cua
cic tham s0 rung dong nén bao gbm: gia
toc, van toc va dich chuyén ¢ ca 3 thanh
phdn duoe xdc dinh trong mién tin s6 mo
rong 1én t&i 10 Hz, ¢6 luu v téi anh huong
cua bat dong nhit ngang do cic 16p trdm
tich trén mat gay ra.

Quy ludt tat dan cua cic thong s6 rung
dong nén (PGA, PGV...) duge mo ta bang
ham trong trimg dudi day:

Log Y= a+ b*M + c* log *rr +d*Dr +
e*S

Trong d6: Y: cic thong 50 cua rung
dong nén; a, b, ¢, d, e: cic hé sd duge xdic
dinh thuc nghiém; re. Dy cac gia tri khac
nhau cia khodng cich tir viing ngudn; S:
bién nhi phan (0, 1) phu thuge vao dang
ctia nén dat.

Khoang cich gin nhit cua cong trinh
dén duong dirt gdy trén bé mat dia hinh
(Dr) duge xdc dinh theo cong thirc:

r’r= D% ho?

Trong d6: ho dai dién cho mot s6 gid trl
d0 sau; khoang céach tir 5 dén 10 cho PGA
va 3 den 10 cho PGV.
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Tiép cén tat dinh mai da duge cac nudce
chau Au sir dung rong rai trong thot gian
;,an day [1-7]. Quy lnnh dénh gla do nguy
hiém dong dat theo tiép can tat dinh mai
bao gom cac bude thuce hi¢n co ban sau
[20]:

Buoe 1: xac dinh ving nguon phét sinh
dong dat voi cac tham so vé co cau chan
tiéu vung nguon dénh gla cue dai dong dat
c6 thé xay ra tai mdi ving nguon

Bude 2: xic dinh cic déi cdu tric va
cac tham so vé mat d¢ ciing nhu van toc
song dia chiin tai cic 16p cia mdi ving,

Budre 3: xac dinh quy luét tit dan chén
dong.

Burée 4: tinh toan d¢ nguy hiém dong dat.

B¢ chuong trinh GNDT duge sir dung
trong tinh toan do nguy hiém dong dét khu
vire bac thang thay dién Song Da [20].

IV. KET QUA NGHIEN CUU VA THAO
LUAN

1. Tap ban dd dd nguy hiém dong dat
khu vire bac thang thay dién Séng Da trén
co s& tiép can xac suét

a) Cdc vitng nguén chin dong

Mot trong nhimg khiau ddu tién va
quan trong cua todn by quy trinh tinh toan
va thanh ldp ban db d6 nguy hiém dong
dat 1a viéc phin dinh ranh gidi cdce ving
nguon chin dong trong khu wvire nghnc
ctru, Cac viing ngudn chén d(png duge xac
dinh trén co s& ng,hlen ciru cac quy luat
hOgn dong dong dat, tirc la mon lién quan
giira dong dat va cic yéu to dja chat kién
tao va dia dong luc trong khu vue nghién
clru. Pau tién, ranh gigi ciac vung phat
sinh dong dit manh duge vach ra doc theo
cac dit gy hoat dong lién quan theo
nguyén tac sau: cdc vung phat sinh dong
dat duge coi la léng cong cac vang cyc
d(mg cua tat ca cac tran dong dat cuc dai
¢6 kha néng xay ra trong moi ddi pha huy
kién tao. Do chinh la hinh chiéu cua cic
mit dat giy kién tao (ké tir ranh 2idi bén
dudi cua tang hoat dong) lén mat dat. Tuy
nhién, trong nhiéu truong hop, do diéu
kién so licu dia chat, dia vat Iy va dong



dat con nght.o ranh gigi xdc dinh theo
nguyén tac néu trén sau d6 duge mo rong
ra tiy theo mit d6 phéan bé cac (,hdn tam
quan sat dugc, hay can cir vao to hop
phin b6 cta cac dirt gay, cac cung nii lura
lién quan. Ranh giéi cudi cung nhan duge
ndy van phan dnh trung thuc cac dic
inmg dia chin kién tao co ban cua ddi

nhir thé nam, phuong cua céc ciu tric
chinh va phan b khong gian cua cac chan
tam, sé xac dinh cac ving nguon dong dat
trong khu vie nghién ciru. Ap dung
nguycn tac trén day, ranh gigi coa 13
vung ngudn chin dong duge vach ra trén
toan bo lanh thd khu vue nghién ciru
(Hinh 2).
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Hinh 2. Ban do ving nguén phdt sinh dong dat khu viee bac thang thiy dién séng Da
Chit gigi: 1/ Dap thiy dién; 2/ Viing ho thiy dién; 3/ Viing nguon phat sinh dong dat; 4/ Ranh gici

phan dogn nguon

b) Udc l:rgmg cic tham sb nguy
hiém djng dit cho cdc vang nguoén
chin dgng

Vige xir Iy céc s0 liéu dong dét dong
mot vai tro rét quan trong trong quy
trinh danh gia d¢ nguy hiém dong dat,
dic biét la trong truong hop ap dung céc
phuong phap xdc suit, boi mot trong
nhimg nguyén |y co ban va quan trong
cua phwong phap danh gia d§ nguy hxcm
dong dit theo cach tiép cin xac suat la
cae tran dong dat sir dung vao vi¢c tinh
todn phai la cic su kién doc 1ap v6i nhau
vé mat théng ké. Vi thé, cac s6 liéu

dong dat sau khi da duge dong nhat don
vi do d¢ 16n va dugc nhom theo timg
ving nguon phai dugc txcp tuc xir ly dé
loai bo tit ca cac tién chdn va du chan,
chi glu lai cdc rung dong chinh trong
chudi sd liéu dong dat. O day cac dong
dit ¢6 @6 16n tir 3,0 (gia tri 4§ 1on M
nho nhat dai dién ddc tnmg cho khu vuce
nghién ciru [7]) tré 1én duge st dung
cho céc tinh toan.
Nguyén ly loai bo du chén (hoac tién
chéin) da dugc biét dén rong rai. Gia sur ¢
la lhm diém xay ra dong dat, h 1a do sau
chén tidu, M 1a d6 16n dong dét, i vajla
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sO thir tw coa hai trdn déng dét trong
danh muc, j>i. Tran déng dit thi hai
duge coi la du Lhun cua tran dong dat thir
nhit néu cic diéu kién sau day dugre thoa
man: khoang cdch chan tam giira hai trin
dong dat nay nho hon gia tri cho trude
R(MI) hy -hy <H(M); va M=M;, v&i T(M),
R(M) va H(M) la cic ham thuc nghiém
[10]. Thudt toan loai bo tién chan ciing
hodn toan tuong tu.

Trong cong trinh nay, phf‘m mém
Main.exe duge sur dung dé loai bo tu dong
cac tién chan du chén cia mdi chudi $0
licu dong dat (mg vai tlmg viing ngudn
chan dong. Céc chudi sd liéu dwa vdo tinh
toan chi chira toan b cic dong dét chinh
dé dam bao dd tin cdy cho céc két qua
tinh toan.

Dé phuc vy tinh toédn va vé ban do do
nguy hiém dong dat, céc tham 56 sau day
duoc uéce lugng cho mdi ving nguon: Do
Ién dong dit cuc dai du bio Muwa: Cac

tham s6 a va b trong biéu thirc twong
quan gitra d§ lom va tan suit dong dat
(biéu thirc Gutenberg-Richter) va cic dai
lwong suy dién twong (mg A va f; Chu ky
lip lai du biao 7YM) cua cic dong dat
manh trong viing,.

Cac phwong phap hop Iy cuc dai va
cye trj duge ap dung dong thoi dé wéc
lugng cac tham s nguy hiém dong dit.
Co so ly thuyct cua hai phuong phép ndy
di duge mo ta chi tiét trong nhiéu cong
trinh trude diy [13-15]. Cac nghién ciru
trudc day cho thay phuong phap hop ly
cue dai cho cic keét qua udc lugng tham
s6 nguy hiém dong dat xac thuc hon so
véi phuong phap cuc tri, dac biét la cic
gié tri Muwax. Vi vady, trong nghién ciru
nay., phuang phap hop Iy cuc dai duge uu
tién ap dung cho cac ving ngudn Lhan
dong. K(.t qua udc lugng cac tham )
dong dit cho cac viing ngudn minh hoa
trong Bang |,

Bang 1. Tham so nguy hiém dong dat cia cac ving nguon chin dong tai khu viec bdc thang thiry dién

song Da
STT  Ténvingnguén Ao Tl',';' X l!::fl(.?‘b Mo biuen (k}tln)
I Murdng Nhé 0,026 53 6,4 40,51 3.0 0.935 12
2 Mudng Té 0,028 47 6.540,31 3,0 0,935 12
3 Nim Téng 0.029 47 6.340,16 3.0 0.935 12
4 Lai Chau - Pién Bién 0.090 5.2 6,3+0,13 3.0 0,935 17
5 Tuin Gido 0,096 5,1 6,4 +0,63 3.0 0.935 12
6 Son La 0.102 6.7 6,7+0,77 3.0 0.935 17
7 Song Pa 0,075 53 6,7+0,68 3.0 0.935 12
8 Phong Thé 0,085 6.4 6,540,19 3.0 0,935 17
9 Nim Nhé 0,027 4,1 6.6:0,17 3.0 0,935 12
10 Mu Cang Chai 0,029 49 6.8+0,54 3,0 0,935 12
11 Muéng La - Bic Yén 0,098 48 6.840.48 3,0 0.935 17
12 Lao Cai-Ninh Binh 0,025 4,0 6,940,92 3,0 0.935 12
13 Mai Chiu 0,03 4.9 6.650.31 3,0 0.935 12

Chii gidiz Ay: tan suat dgng dat c6 do lim My bi viegt qua hiang nam; Mua o, gid tri dg lom dong dat
cwee dai quan sat; Myax oo - gia tri do lon dgmg dat ciec dai tinh bang plmrmg phap hop Iv cuc dai;
My egn duedi gia tri do lom dong dat burep: gta tri b suy dién tic két qua ctia phieong phap hop Iy cuc
dai; H: bé day tang hoat dong ciia moi ving nguon chin dgng.
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¢) Tdp ban dé gia toc cwe dai nén
Chuong trinh CRISIS2007 cua Ordaz
vi cong s duge dp dung dé tinh todn do
nguy hiém dong dat cho khu vue nghién
clru véi cée s6 liéu dau vao sau day [19]:
Ban d6 cic ving ngudn chin dong
trong khu vue nghién ciru (Hinh 2).

- Céc tham s6 nguy hiém dong dét va
cic tham s6 phuc vu tinh toan d¢ nguy
hiém déng dat xic dinh cho tirmg ving
ngudn (Bang 1),

Bing 1 liét ké toan bd 13 ving ngudn
chan dong va cac tham s6 twong img dugce
sir dung trong vige tinh toén va thanh 13p
ban d6 do nguy hiém dong dt cho khu e
nghién ciru. DO véi tat ca céc viing ngudn,
gia tri can dudi do lon dong dat duge chon
ld M¢=3.0. Gia téc cuc dai nén (do bfxng
dom vi % gal) duge tinh tai mdi diém cia
mang lurdgi 0,20x0,20 phu Ién toan ving
nghién ctru va duge sir dung dé xay dung
cic ban d6 do nguy hiém dong dit.

Dya vao ban dé viing nguon phat sinh
dong dat va cac théng s6 da dwoc xdc
dinh [4, 5], tap thé tac gia da tién hanh
tinh todn gia toc rung dong nén tuong (mg
vai eac chu ky lap lai dong dat: 50 nam.
100 nam, 200 nam, 500 ndm, 1.000 nam,
5.000 nam va 10,000 nam,

Thong thuomg, gia trj gia toc rung
dong nén vai chu ky 1ap lai 50 nam hodc
100 nam dugc sir dung trong tinh toan xay
dimng cic cong trinh dan sinh.

- Péi voi chu ky 1ap lai dong dit 50
nam (Hinh 3), gia toc rung dong nén khu
vure bic thang thiy dién Séng Pa bién déi
trong gidi han tir 38 cm/s® dén 84 cm/s’
(cap VI theo thang MSK-64). Gid tri gia
toc thép nhit bao trim toan b dién tich
vung Mudng Te¢ - Mudng Nheé, Ta Lé -
Mu Cang Chai - Moc Chéu - Muong Lat
(PGA < 60 c.m/s ). Gia tri cyre dai gia toe
rung ddng nén (PGA=84 cm/s’) bao phu
toan bo huyén Tuan Gido, tinh Pién Bién.

CHND
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Hinh 3. Gia toe rung dong nén (PGA) khu vuee bic thang thuy dign Stng Pa vai chu ky lap lai 50 nam
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- Vi chu ky lap lai dong dat trong
khoang thoi gian 100 ndm (Hinh 4), gia
toc rung dong nén khu vuc bic thang
thuy dién Séng Pa bién déi trong gidi
han tir 50 cm/s® dén 114 cm/s® (cap VI-
VIl theo thang MSK-64). Cuong dé
chan dong cip VI, thang MSK-64 bao

tram toan by dién tich ving Mudong Té -
Mudng Nhé, Ta Le - M Cang Chai -
Moc Chau - Muong Lat (PGA < 60
cm/s* ) Gia tri cyc dai gia toc rung dong
nén cap VII (thang (,ap chén déng MSK-
64) bao phi toan by huyén Tuin Gido,
tinh Dién Bién.

‘ 1026 W28 103 10632 1004 1036 038
4 - ———— - — b — -

208 |

206+

104 M2 1042

046 1048 105 1052 1054

S,
“%

1026 1028 100 1032 1034 1036 1038

104 1042 1044 1046 1048

105 1062 1054

Hinh 4. Gia toc rung dong nén (PGA) khu vie bdc thang thiy dién Séng Da véi chu kv lap lai 100 nam.

Trong nghién ciru danh gia tic dong
cua dong dat toi cong trinh thuy dién
ngudi ta st dung chu ky ldp lai dong dat
500 nam déi voi thiét ké dap va chu ky
200 nam ddi v&i cac cong trinh phy trg
khic [17]. Poi véi cic cong trinh thuy
dién khu vuc bac thang Séng Da trude khi
xay dung da duge Vién Vit 1y Dia cau
ng,hlen ciru danh gid riéng ré phuc vu lhle
ké xay dung. Phucrng, phap luan va két
qua nghién ciru lan nay cua ching t6i cho
gid tri khong thay ddi so véi cac nghién
clru trege day. Chi khédc la viée tinh toan
duge tién hanh chung trén mot dién tich
bao phu ving lanh thé nghién ciru,

- Gia toe rung dong nén khu vuc bac
thang thuy dién Song DPa vai chu ky lap
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lai dong dat 200 nam (Hinh 5) o gia tr
bién doi trong gidi han tir 60 cm/s® dén
trén 150 em/s? (cp VII thang MSK-64)
Gia tri gia toc thip nhit bao triim toan bj
dién tich ving Muong Te - Mudng Nhé,
Ta L¢ - M Cang Chai (PGA < 80 cm/s?)
Gia tri cuc dai gia téc rung dong nén
(PGA=150 cm/s’) bao phi toan b huyén
Tuén Gido, tinh Dién Bién.

- Gia tée rung dong nén khu vue bic
thang thuy dién Song Da van chu ky lap lai
dong dat 500 nam (Hinh 6) ¢o gia tri bién
doi trong gidi han tir 80 cm/s” dén trén 195
cm/s’ (cap VII-VIII theo thang MSK-64).
Gia tde rung dong nén cip VII (MSK-64)
thugc vé khu vuc Muomg Té - Mudng
Nhé, Ta Lé - Mu Cang Chai (PGA < 120



emy/s”), Cace khu vare con lai ¢o gia toc rung
dong nen cap VI (MSK-64), gid tri cuc

dai gia toc rung dong nén bién dong trong
gi¢i han 120 cm/s? dén 195 cm/s™.
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Hinh 5. Gia toc rung dong nén (PGA) kine viee bdc thang thity dién Séng Da vai chu ky 1ap lai 200 nam.
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Hinh 6. Gia téc rung dong nén (PGA) khu viee bac thang thiy di¢gn Song Da vai chu ky lap lai 500 nam
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- Péi vai cac cong trinh xay dung dac
bigt quan trong (vi du nha mdy dién
nguyén tir) ngudi ta sir dung gia toc rung
dong nén duoc tinh toan véi chu ky lap lai
10.000 nim. Gia toc rung dong nén khu
vie bac thang thuy di¢n Song Da vai chu
ky lap lai dong dit 10.000 nim (Hinh 7) LU
gia tri bién dbi trong khoang tir 130 cnv/s?

dén =395 cm/s* (cap VIII- IX thang MSK-
64). Gia toc rung dong neén cap VII bao
phu gin nhu toan by dién tich nghién cir,
ké ca cac cong trinh thu) dién trén h.u
thang Song Da. Gia to¢ cap IX thuge vé
ngudn phit sinh dong dat Son La, noi quan
sat duge cd ddng dat (420 nam vé tnrdc)
va dong dat nam 1983 tai Tuan Giso.
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Hinh 7. Gia téc rung dng nén (PGA) ki vue bic thang thuy di¢n Song Da vori chu ky lap lai 10.000 nam

2. Tap ban dé dd nguy hiém dong dat
khu viwre bac thang thiy dién song Da trén
co s& tiép can tat dinh moi

Cac két qua tinh todn dich chuyen nLn
cuc dai (Dmax), vdn toc dich chuyen nén
cuc dai (Vmax), gia tc nén cwe dai (Amax)
dugc xac d;nh trén co s sO li¢u dong dét
Viét Nam dén hét nim 2015 (c6 dé cap toi
dong dét lich sir) va str dung bo chuong
trinh GNDT. Két qua xac dinh do nguy
hiém dong dat khu vuc bdc thang thiy
dién Song Pa theo tiép cén tzit dinh mdi
(Hinh 8-10) cho thay: Gia toc rung dong
nén thiét ké cuc dai (Amax) thay déi trong
gioi han 70290 cm/s’ (cap, dich Lhuym
ngang cuc dai (Dmax) cia nén cod thé dat
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35+36 cm; vén toc cuc dai nim ngang
(Vmax) thay d6i tir 630 cn/s.

3. Thao luan

Nghién ciru dénh gia dong nguy hiém
dong dit khu vuc bic thang thuy dién song
Pa va ké can da dugce nhiéu nha dia chan
Viét Nam tién hanh [1-7, 11-17], tir ty 1§
1:1.000.000 dén rat chi tiét (1:50.000 cho
cac cong trinh thuy di¢n trong khu vyc).
Vé phuong phép luan c6 02 cich tiép can
la xac suat (GS.TS Nguyen Dinh Xuyén,
PGS.TS Nguyén Héng Phuong, PGS. TS
Nguyén Ngoc Thuy, TS. Lé Tir Son) va tat
dinh maoi (PGS.TS Cao Binh Tneu) Két
qua danh gia d6 nguy hiém dong dat trong
nghién ciru nay dugc tién hanh & ty ¢



1:200,000 va dong thai sir dung 02 cach
tep can la xac suat va tiép can tat dinh
mdi. Do sanh két qua cua cac nghién clru

trudc day va cua tap thé tac gia, cting nhu
gitra 02 cach tiép can trong bai bao nay co
thé néu ra mot s6 nhan dinh sau:
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Hinh 8
s tiép cqn tat dinh maon,

(iia toc rung dong nén thiét ké cue dal khu viee bic thang thiy dién Séng Da dicge xae dinh trén co
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Hinh 9. Gia tri dich ('hlu'(fu nen cuee dai (D) khu viee bic thang thuy dién Song Da dwge xdac dinh trén

cor S tiep can tat dinh mdi
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Hinh 10. Gid tri van toe rung dong nén ciec dai (Vax) kit viee bac thang thuy dién Séng Da dieoe xac

3 - ¢ 4048 - £ . v
dinh trén co so tiép cdn tar dinh mai.

- Cac két qua danh gia do nguy hiém
dong dat bing tiép cin xdc sudl cua cdc
nghncn clru trude va cua tap thé tac gia
deéu c6 gia tri twong dong C han& han: Do
vai chu ky 50 nam Ia cap VI, chu ky 100
nam la cap VI-VIIL, 200 nam la cap VII,
500 nam la cap VII-VIIL..., 10.000 nim la
cap VII-IX (MSK-64).

- Két qua tinh todn dé nguy hiém dong
dat theo tlcp can tét dinh méGi ¢6 gid tri
cao nhat co thé dat cap VII-IX (MSK-64)
tai cac khu wvurc Tudn Gido, Tua Chua,
Quynh Nhai, Mudmg Lay, Thanh Son, Da
Bic, Hoa Binh. Ket qua nay cao hon so
véi tiép can xac suat. S di nhu vay 1a do
anh huéng cia két quft dy bao Mmax. O
day nén hiéu Mmax 13 gid tri cuc dai dong
dat cuc doan c6 nguy co xay ra trong khu
vuc bac thang thuy dién song Da.

V. KET LUAN
Trén co s& cac k(.l qud nghién ciru
dénh gia d¢ nguy hiém dong dat khu vye

licn ho thuy di¢n Song Da co thé rit ra
mot so két ludn sau:
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- Gia téc rung déng nén khu vire béc
thang thuy dién Song Pa véi chu ky lap
lai dong dat 50 nim nim trong gidi han
38+84 cm/s% 100 ndm: 50=114 cm/s%;
200 nam: 60+150 cm/s* 500 nim:
80+195 cm/s*; 1.000 nam: 150 dén trén
300 em/s%; va 10.000: 130395 cm/s’,
Khu vie huyén Tuan Giéo‘(Dién Bién) la
noi co gia toc rung dong nén 1on nhit doi
vai cac chu ky lap lai dong dat: 50 nam
(84 em/s?); 100 nam (114 cnv/s®); 200
ndm (150 em/s?); 500 niam (195 cm/s’); va
10.000 nam (395 cm/s?).

- Trén co s (iép cin tat dinh mai cho
thay huyén Tuin Gido, tinh Dién Bién la
noi duge dy bao ¢d biéu hién nguy hiém
dong dat lén. Tai ddy, gi4 tri dich chuyén
ngang cuc dai (Dma) cua nén cé thé dat
21+23 cm, van toc dich chuyén ngang cuc
dai (Vax) ndm trong khoang 2225 cm/s
va gia toc giao dong mn cuc dai (Ama)
thay ddi tir 200250 cm/s’.

- Trong diég kién s6 lidu dong dat quan
sdt con kém day du thi viée két hgp dong



thini ca hai tiép can: thong ké va tit dinh
méi s& gop phan nang cao higu qua
nghién ciru danh gia, du bio d nguy
hiém dong dit khu vuc bac thang thiy
dién Song Da.

Loi cam on: Dy la mot phin san
pham cia dé tai khoa hoc cong ngh¢ cap
quoc gia, ma s6 DPTPLCN.27/15. Tap thé
tac gia xin chan thanh cam on sau sac Bo
Khoa hoc va Cong nghé da cap kinh phi
thyc hi¢n nhi¢m vy nghién clru nay.
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SUMMARY

Earthquake hazard assessment
for the Da River hydroelectric ladder region

Nguyén Pac Cuwong, Pang Thanh Hai, Cao Dinh Trong, Thai Anh Tuan

In this paper, the authors present some results of earthquake hazard assessment for
Da River ladder of hydropower plants according to probabilistic and neo-deterministic
approaches. The results have shown that: According to the probabilistic approach, Tuan
Gido district, Dién Bién province, has the largest ground accelerations with respect to
the following periods: 50 years (84 cm/s?); 100 years (114 cm/s®), 200 years (150
cm/s?), 500 years (195 cm/s?), and 10,000 years (395 cm/s®); In the meantime, the neo-
deterministic approach for earthquake hazard prediction has shown that the Tudn Gido
area has the maximum horizontal ground displacement (Dms) equal to 21-23 cm,
maximum horizontal velocity (Vmax) in the range of 22-25 ¢m/s and maximum ground
motion (Amax) ranging from 200-250 cm/s’. In the case of missing observation
earthquake data, the combination of both probabilistic and neo-deterministic approaches
allows us to improve the efficiency of earthquake hazard assessment and prediction in
the Da River Ladder of hydropower plants,

Ngteoi bién tap: PGS.TS Nguvén Hong Phwong.
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