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Thuat ngir mé&i (chuan):

Pia chan do Ho6 chira kich hoat (RTS)

S POYRY



RESERVOIRS AND SEISMICITY Ky yéu 137 ctaa ICOLD

State of knowledge

RETENUES ET SISMICITE

Etat des connaissances

Bulletin 137
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Muc luc (Ky yeu 137)
1. GIOI THIEU

2. HIEN TUONG PIA CHAN DO HO CHU’A TAO RA (RTS) VA SU PHAT TRIEN VE
DANH GIA VA GIAI THICH.

3. TAN SUAT CUA PIA CHAN DO HO CHU’A TAO RA (RTS)
4. PAC PIEM CUA PIA CHAN DO HO CHU'A TAO RA (RTS)

5. CO' CHE CUA DIA CHAN DO HO CHU'A TAO RA (RTS) VA LUU BIEN HOC VE
VAT LIEU VO TRAI PAT

6. THOI GIAN TRUYEN AP LUC KE RONG

7. NHAN PINH CHUNG VE SU HIEU BIET HIEN TUONG RTS
8. QUAN LY RUI RO

9. CAC TRUVONG HOP LICH SUF

9.1. Trweng hop lich sir dap Hsingfengkiang
9.2. Trworng hop lich str dap Mratinje

9.3. Trrdng hop lich sty dap Kurobe

9.4. Trwrdng hop lich sty dap Takase

9.5. Trwrdng hop lich sty dap Poechos

10. DPANH GIA TIEM NANG VA GIAM SAT RTS
11. KET THUC BAI VIET

12. TAI LIEU THAM KHAO
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RTS c6 la moi
quan ngai cho cac
dw an Dap lon ?
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Tong quan

Gidi thiéu RTS

Pap va RTS

Tiéu chi Thiét ké dia chan va RTS
Tac déng cua RTS

Giam sat RTS

Két luan
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Nhirng yéu cau co’ ban cua RTS
Sw ton tai cuia cac dut gay dang hoat déng
va/hay

Sw ton tai cha cac dirt gay gan véi giéi han
pha hoai
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Depth

Volume

Magnitude

Reservoir Country (m) (million | or Intensity
m3) of the Event

Akosombo Ghana 109 148,000 MMI V
Almendra Spain 185 2,649 3.2
Aswan Egypt 90 160,000 5.2
Benmore New Zealand 96 2,040 5.0
Blowering/Taibingo Australia 142 2,559 3.5
Camarillas Spain 43 37 4.1
Canelles Spain 132 678 4.7
Capivara Brazil 60 10,500 4.4
Cenajo Spain 97 472 4.2
Danjianangkou China 97 16,000 4.7

El Grado Spain 85 400 MMI IV
Eucumbene Australia 106 4,761 5.0
Furnas Brazil 111 22,950 MMI V
Grandval France 78 292 MMI V
Hoover USA 191 36,703 5.0
Jocassee USA 107 1,431 3.8
Kariba Zambia 122 160,368 6.25
Kastraki Greece 91 100 4.6
Khoa Laem Thailand 80 7,000 4.5




Koyna India 100 2,780 6.3
Kremasta Greece 120 4,750 6.3
Kurobe Japan 180 199 4.9
Manicouagan 3 Canada 96 10,423 4.1
Marathon Greece 60 41 5.75
Monteynard France 125 275 MMI VI
Mossyrock USA 124 1,957 4.3
Nurek Tajikistan 285 11,000 4.5
Oroville USA 204 4,400 5.7
Paraibuna/Paraitinga Brazil 102 4,740 32
Piastra Italy 84 13 MMI V
Preve Di Cadore Italy 98 69 MMI V
E\)/(:;rlttzg?::cllr:bia/ Brazil 50| 3,760| 5.1
Pukaki | New Zealand 108 10,500 4.6
Shenwo China 75 790 4.8
Swift USA 116 932 5.0
Srinagarind Thailand 133 17,745 5.9
Vouglans France 112 605 4.4
Hsingfengkiang China 105 13,896 6.0
Zhelin China 62 7,170 3.2




Pac trweng chu yéu caa RTS

Céc bién co dia Chan xay ra trong va sau khi tich
nwdc thuwdng nhiéu hon trwdce khi tich nwérce.

Tang va thay do6i m&rc nwde ho lam tang so lan va
cwong do RTS.

Céac bién c6 RTS thuwdng gidm dén mirc dd hoat
dong co ban sau khi da dat dinh.
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Tan soO cua RTS

SO trwdng hop véi M > 5.7: 6
SO dap co chieucaoh>100m: > 400

Xé&c suat cia RTS (M > 5.7 and h > 100 m):
6/400 = 0.015

Pay la mot gia tri dang keé!
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Cac dap Ién da chui tac ddng cua RTS

Pap tru chong Hsinfengkiang (China), cao 105 m
1962, M=6.1, dap bi hw hong va da dwoc gia co lai.

Pap trong lwc Koyna (India), cao 103 m ’
1967, M=6.3, dap bi hw hong va da dwoc gia co lai.
Pbap vom Hoover (USA), 220 m high, 1935, M=5.0

Pap dat Kremasta (Greece), M=6.2

Pbap vom Kariba (Zambia), M=6.3

Cworng do dia chan cwce dai gay bé&i RTS: M
= 6.0t0 6.3
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Bién trén cua RTS

Cuwong do cwc dai da quan sat dwoc/trong
doi cua RTS la khoang 6.3.

Piéu nay chwa xay ra v&i dong dat dwoc
danh gia an toan (SEE).
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RTS trong tran dong dat 2008 & Van Xuyén
(Trung Quoc)?

Vao ngay 12 thang 5 nam 2008 dong dét xay ra @ Van Xuyén (cwong q‘”()
8.0) phai chang dworc kich hoat béi [16 chira nwéc, sau khi dap da do
ban mat bé téng Zipingpu v&i chiéu cao 156 m dwoc xay dwng?

Tap chi Wall Street 9.2.2009
Scientists Link China's Dam to Earthquake, Renewing Debate

SEISMOLOGY

A Human Trigger for the Great Quake of Sichuan?
Phai chang dong dat Ién & Sichuan do con nguwdi kich hoat?

Pulling the trigger on RTS

The International Commission on Large Dams (1COLD) bas published a
new informative bulletin on reservorr trigeered seismicity
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Dia chan da quan trac dwoc tai dap Zipingpu (Trung Quoc)
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Mwc nwéc trong ho chiva Zipinpu (Trung Quoc)
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Ho chira va ddéng dat Van Xuyén

O day khéng c6 chirng clr dé hd tro giad
thuyét cho la sy tan pha do ddng dat Van
Xuyén gay ra vao ngay 12 thang 5 nam 2008
|a do ho chira kich hoat!

(Ivu y: Mt 0 nha khoa hoc vé trai dat van tin vao
didu nay.)




Thi du cua RTS: dap Nurek, Tajikistan
Pap cao nhat the gi&i




Hw hong gay ra béi RTS

Pap trong lwc Koyna, cao 103 m,

M =6.3 (1967)
Pap tru chong Hsinfengkiang, cao 105 m,
M=6.1(1962)

Pong dat nguy hiém gay béi RTS.
O ca hai dap phat trién vét nirt gay doc gan dinh.

Hw hdng cho thiét ké hodc cac chi tiét xay dwng cé
thé tranh déi voi két cau hién dai.

Ca hai dap trén da dwoc gia co va hién nay van
hoat dong.




Mwc nwéc ho Koyna tir 1961 dén 1995 va

sw kien M > 4.0
Ba th&i diém xay ra M > 5.0: 1967, 1973 va 1980
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Sw gia tang ap lwc nwore tai cac do sau khac
nhau trong ngay
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Stra chiva dap Koyna, An Po
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Rui ro dia chan tiem an do RTS
Mat dat rung chuyén gay: rung lac dap, cac cong
trinh phu trg, thiét bi va nén

Chuyen dong Ion trong ho va hién twong da roi
tai vi tri dap gay: song xung Kich; lam tac Cong lay
nwdc; pha hdng cac thiét bi cor kh| -thuy lwc va co-
dién, va cac hw hong khac.

Chuyén déng dut gay trong nén dap

Dich chuyén dat gay & day ho: gay song trong ho
hoac lam mat chiéu cao an toan.
Tiéng déng

Lwu y: Chuyén déng dit gay nhd gay ra RTS véi cudng do
nho.
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Rui ro |& da tai vi tri
dap
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L& dat tai dwérng dan ha lwu nha may thay dién do dong dat
Van Xuyén nam 2008, Tinh Sichuan, Trung Quoc
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Chay tran qua nha may thuy dién Taipingyi
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Cuwra lay nwérc phat

dién bi hw hong do

dalo, dong dat Van
Xuyen nam 2008
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Sw co dwérng ong ap Iwc tai kho’p noi Mo’ rong
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Sw ¢o thap truyén dan do da 1o,
dap Sefid Rud
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Hé thong vi chan dé giam sat RTS

Giam sat toan dién RTS

Trwéc khi xay dwng,

Trong thoi gian xay dwng,

Trong th&i gian ho tich nwéc, va

trong nhivng ndm dau van hanh
rat can cho cac du an dap tao hé chlra dung tich Ién
duoc xay dwng trong khu vire co dut gay va ung
suat kién tao cao de¢ loai trr cac nghi ngai thwc té
dang xay ra.
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RTS tai dap Karkeh, Iran 2000-2001, 3.4.2001 M=5.1
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Tac dong cua dong dat cwong do nho doi v&i nhirng dap co6
chat lwong xay dwng toi: Dap Sharredushk, Albania, sau
déng dat 2009, M=4.1, PGA = 0. 07 g







RTS c6 phai la moi
quan ngai cho suw
an toan cua dap

loon khong?
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Khai niém an toan dap tong hop

Sw an toan ve két cau

Thiét ké dap phu thuoc vao trang thai thirc té (Tieu chuan,
quy chuan, hwong dan, v.v...) (cac tiéu chi thiét ké
dong dat, cac phwong phap phan tich dia chan v.v...)

Giam sat an toan dap

Quan trac dap bang thiét bi, quan sat, phan tich dir liéu va
dién giai, v.v....

An toan ve van hanh ‘ ,
Lap hwong dan van hanh ho chira, chat lwgng can bo,
phan mém an toan, quy trinh bao dwong, v.v....

Lap ké trng ph6 khan cap

Ké hoach hanh déng khan cap, hé thong bao dong tinh
trang nwdc, phan tich v& dap, ké hoach so tan, hé tro
ky thuat dw phong, v.v....
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Cac tiéu chi thiét ké dia chan
Dap va cac cong trinh lién quan (cong trinh tran,
cong xa day):

Péng dat van hanh co ban, OBE (145 nam) (c6 thé
thwong lwong véi chu dap)

Péng dat danh gia an toan, SEE (ca. 10,000 nidm)
(khdng thé thwong lwong)
Cac cong trinh phu tror (nha may thuy dién v.v...):
Thiet ké dong dat co’ ban, DBE (ca. 475 nam)
Cong trinh tam (de quai) va cac giai doan thi cong
trong yeu:
Mirc ddng dat thi cong, CE (> 50 nam)
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Cac tiéu chi dia chan an toan dung cho dap
va cac cong trinh lien quan

(i) Pap:

OBE: dap van hanh hét chirc nang, chap nhan hw héng
nho khéng lién quan dén két cau.

SEE: Ho tich nwéc an toan, c6 thé chap nhan hw hai ve
két cau (nirt, bién dang), on dinh cua dap phai dworc dam
bao.

(i) An toan cac cong trinh lién quan (cong trinh
tran, cong xa day):

OBE: cdng trinh van hanh hét chirc nang

SEE: HO van hanh hét chirc nang/da dwoc kiém dinh la an
toan va xa dwoc It voi tan suat trung binh (200 nam) sau
khi xay ra déng dat.
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Mat dat rung dong

Péng dat tac déng dong thoi 1én toan bd
cac cong trinh lién quan cua dap:
Dap
Nén
Cac thiét bj an toan
Hé thdng ap luc
Céc cong trinh ngam
Cac cong trinh phu tro
Thiét bj co khi-thay lwc
Thiét bi co-dién v.v....
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Design Earthquake

Title Element / Component
CE | DBE OBE/
SEE
Diversion Facilities
- Civil Intake/outlet structures X
Tunnel, tunnel liner X
- Geotechnical Rock slopes X
Underground facilities X
Cofferdams X
- Electrical/Mechanical Gate equipment X
Dam: Dam Body Dam body X
- Individual Blocks OBE
Crest bridge X
Crest spillway cantilevers X X
Bottom Outlet cantilevers X
Foundation/Abutments Abutment wedges X X
Bottom Outlet Main gates, Valves X X
Guard gate X
Operating equipment X X
Dam: Electrical/Mechanical Essential parts X
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So sanh chuyén déng mit dat do RTS véi
cac tiéu chi thiét ké dja chan dung cho dap
va cac cong trinh xay dwng.

An toan dap va cac cong trinh lién quan:

RTS < SEE

An toan cho cac cong trinI] phu tro’ va cong trinh
xay dwng trong khu vwc ho:

RTS > DBE hoac RTS < DBE
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Panh gia tiém nang va giam sat RTS
Bat c dap I&n ndo cé chiéu cao (h > 100 m) déu
nam trong nhdm RTS. DPanh gia tiém nang cua
chung theo cac dir liéu sau:
Nghién c®u khéng &nh hd tro danh gia cac diéu kién
kien tao dia chat va dia chat cong trinh.
Céc di liéu vi chan cua ho chtra dang dwgc nghién
clru.
Cac thong tin vé cac dut gay dang hoat dong va

toan bd cac dir liéu hoat ddng clia cac dut gay gan
day trong vung ho va dap.

Panh gia kha nang dia chan cla toan bd cac dut
gay trong vung ho va dap.

Céac ché dd nwdc ngam.
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Céac trwdng hop nghién ctru (ky yéu 137
cua ICOLD)

Pap tru ch6ng Hsingfengkiang & Trung Quoc, 1a
mot dai dién cla dia chan I6n dwoc kich hoat, gay
ra mot tran déng dat cuc bd v&i cwdng 6 manh
lam dap hw hong nghiém trong.

Pap vom Mratinje @ Nam Tw |a mét dai dién cho
RTS vira phai. Day la trwong hgp tha vi vi dia chan
da phat sinh trwdc va sau khi hd trir nwde, chirng
kién RTS tai hién sau 17 nam khai thac.




Pap vom Kurobe da duwoc giam sat trwwdc va sau
Khi tich nwédc. Dap dwoc ghi nhan nhuw mot
trwong hop da chiu tac dong RTS trén co so
quan trac qua hé thong vi chan khi ho tich nwoc.
Nhung cac phan tich sau nay dan dén két luan
rang dap Kurobe khéng phai la trwdng hop RTS.

Dap da do Takase la mot dap Ion da dwoc giam
sat trwdc va sau khi tich nwéc, & do da suat hién
cac vi chan twong tw trwdc va sau khi ho tich
nwoc.
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Pap dat Poechos & phia Bac Peru 1a mét
tredng hop ctia méi trwdng hoat ddng dia chan,
& do khdng xuat hién RTS hodc an dau hoat
ddng ddng dat co ban.




- Tomtatve RTS
Xac suat xuat hien RTS tang theo chiéu cao dap va kich

thwde ho chira. Tiém nang cia RTS can dwoc xem xét
doi v&i dap c6 chiéu cao h >100 m.

bong dat kich hoat 1a hién twong dia chan, bi tac déng
b&i tai trong hod chivra va ap Iwc 16 réng dwo’c thé hién.

Cwong do cwce dai va cwong do tac dong bé mat
cua cac dia chan khéng thé gia ting do tac dong
cua viéc tich nwéc ho.

SEE da bao gom tiéu chi an toan vé dong dat cho dap.

Tieu chi an toan dong dat cho cac cong trinh phu trg’ va

cac cong trinh xay dwng & gan dap phai dwoc kiém tra
RTS.

Trong cac trwong hop dia chan lich str_thap, phai swr
dung cac nghién ctru ve tan kién tao dé danh gia tiém
nang RTS c6 thé dan dén quyét dinh kiém tra dong dat.




Két luan
Khéng can x& ly riéng RTS khi chuyén dong mat dat
do SEE I&n hon.
Cuwdng dbé cwce dai da dwoc quan sat la khoang 6.3.
Khong thé luan chirng rang tran déng dat manh la do
N0 chra khi ma do sau tam chan la vai km.
RTS c6 thé gay cac chuyén rong Ién trong ho, gay ra
séng, nwdce tran dinh va lam tac cong lay nuwdc.

RTS c6 thé gay I1& da pha hay cac cong trinh phu tro,
cac thiét bi co khi-thay lwc va cac thiét bj co-dién.
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An toan vé dia chan cua dap khi xay ra RTS can
dwoc danh gia lai.

Nha clra va cong trinh & viing ho duoc thiét ké chui
dwoc cac lwc dia Ché}n nhé hon SEE, do vay RTS ¢cé
thé gay ra thiét hai vé tai san va con ngudi trong
vung nay.

RTS, c6 thé dworc cam nhan hoéc nghe thay da
tao nén nhirng mo6i quan ngai trong dan cu.
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Giam sat hoat dong dia chan
Trwoc khi xay diwng,
Trong thoi gian tich nwoc, va
Trong nhirng ndm dau van hanh hd
khuyén nghi dac biét doi voi
Pap c6 dung tich hod 1én, va

Pap dwoc xay dwng trong ving chiu (rng suat kién
tao.
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