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An toan hat nhan — Khao sat, danh gia do nguy hiém dong dat ddi
v&@i nha may dién hat nhan

Nuclear Safety — Seismic hazards in site investigation and evaluation for nuclear power plants

1 Phamvi 4p dung
Tidu chudn ndy dwa ra cac huéng din trong viéc danh gia a9 nguy hidm dgng a4t tai dja didm xay
dyng nha may dién hat nhan (NMBHN), d3c biét 12 huéng ddn xac dinh cac ndi dung sau day:

~ D% nguy hidm do rung ddng ndn @4t nhdm xéc dinh tham sé rung ddng nén @4t va cac tham sé
khac 1am co s& thiét k& NMDHN mdl va danh gia lai mirc 8 an toan d8i véi NMDHN @3 xdy dyng;

- Kha nang xdy ra dich chuydn do dirt gay gay ra (sau @4y goi Ia dich chuyén dut gay) va van téc
dich chuydn drt gay anh hudmg téi mirc 49 an todn clia NMDHN.

Tidu chudn ndy cling cung cép cac hudng din v8 khdo sat dich chuydn dirt gay do tac dgng tryc tiép
hodc gin tiép clia ddng d4t gay ra, khdng huéng din ddi véi 8t gay lién quan dén qua trinh truot - 16.

2 Thujt nglr va dinh nghia

Tidu chudn ndy 4p dyng cac thuat ngir va djnh nghTa sau:

2.1

Thiét bj ghi gia téc (accelerogram)

Thiét bj ghi gia téc rung ddng nén, thuréng gh theo ba thanh phdn (phrrong) vudng géc véi nhau, trong
@6 hai phuong ndm ngang va mdt phuong thdng dng.

2.2

Chén tam (epicentre)

Pidm chidu vudng géc clia chin tiéu ddng d4t I&n bd mat Trai g4t.



TCVN 9644:2013
2.3

Chién tidu (hypocentre)
Didm khdi phat ddng dét trong ldng Trai a4t.

24

Pé khéng dam bao khich quan (aleatory uncertainty)

D khdng dam bao ndl tal ciia hign trgng va dirgre xét dén blng cach bidu diln hign tureng dudi dang
mdt md hinh phan bé xac suét.

2.5

D khdng dam bao chi quan (epistemic uncertainty)

D6 khdng d3m bdo do sy hidu biét khdng ddy ad v8 hign tugng din aén % khong dam bdo khi xay
dyng md hinh clia hidn tugng d6. B§ khdng dam bado chi quan bao gdm 43 khdng dam bao clia md
hinh 4p dyng, 4 khdng d3m bao do @4nh gi4 clia chuysn gla va 83 khdng d3m bao cla s ligu théng
ké.

2.6

Pirt gay dja chét (fault geological)

Sau day goi 14 d(t gay, 14 phéin méanh bd mat hodic mdt viing clia Trai @4t do 6 dich chuydn turong abi
g4y ra.

2.7

Rung ddng nén a4t tnedmg ty do (free fleld ground motion)

Rung adng do d6ng dAt gay ra tai mdt didm clia ndn d4t, khong xét dén dnh hudng cia cdu tric va cac
cbng trinh.

2.8

Tén sufit virgt qua (frequency of exceedance)

Tan suét xdy ra ddng a4t c6 mirc 49 nguy hidm vurgt qua gia trf cho trudre tai mét dja didm, mit viing
va trong mdt khodng thdl gian xac dinh, Trong danh gid mirc 49 nguy hidm ddng a4t bing phurong
phap x4c suit (PSHA), khodng thdl gian dénh gia tAn suét thudng [a mdt ndm (tAn sust hang nam).
Khi tAn suét qua nhd, khdng virgt qua mdt An trong khodng thei gian xé4c dinh trude, thi gid tr tin suét
nay dugc 1y xAp xI véi x4c suét cla hign trong dirge md t3 bAng qué trinh khach quan theo ludt
Poat —xdng.
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D) 16m adng adt (magnitude of an earthquaks)

Pai lvgng do mic 49 clia mit trdin dOng @4t can ¢ vao ning lugng ma nd gidl phéng ra dudi dang
céc séng dla chdn. B I6n ddng A4t 1a gia tri bAng sd trén mdt (hodc nhidu) thang do chudn, ching han
nhw thang do md-men, sdng mit, séng khéi, 83 I&n cyc b hodic d9 km theo thdi gian xdy ra dong dit.
210

D4 1on adng aéit cyre dal dy béio (maximum potential magnitude)

Gié trj tham chidu stz dyng trong danh gid d9 nguy hidm ddng dit, dgc tmg cho kha niing phat sinh
adng a4t cia mdt ngudn ddng dAt. Phuong phap tinh gia tr] ndy phy thude loal ngudn ddng a4t va
phuromg phép tiép cdn trong phan tich 49 nguy hidm ddng d4t.

2.1

€4 d4ng ait (palaeoseismicity)

Nhong bdng chimg v ddng d4t da xdy trong thdi tidn sir hojic lich sir, dugc bidu hign qua cic dich
chuydn dirt gy hodc cac tic ddng thr cip nhu bién dang ndn, hoa 18ng ndn, séng than, I& d4t.

212

Gla téc rung adng ndn a4t cyre a9l (peak ground acceleration)

Gia trf tuydt dd! 1&n nhét cda gla téc ndn duge ghi nhdn trén thiét b ghi gla téc; 13 gia téc ndn Ion nhét
do ddng a4t gy ra tai mOt dja ddm.,

213

Phd phan (g (response spectrum)

Budng cong duge tinh toan tir két qua ghi nhan trén thiét b] ghl gia téc, thd hién phan &ng cyc dal clia
ndn thdng qua cac gié tr gia téc, van téc, dich chuydn ciia nén trong hé dao ddng t&t ddn mot béc ty do
tuyén tinh (v&i hg s tht din cho truéc); phd phan ing 1a mdt ham ciia tAn s8 hodc chu ky dao ddng
ridng.

214

Céu tric sinh chdn (selsmogenic structure)

C4u trc thd hign hoat ddng cla ddng @4t hodic dip v& bd mat trong lich str, hay ¢4 118n quan dén od
adng d4t, c6 kha niing phét sinh ddng a4t trong khodng thi gian duwrqe quan tam.
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M& hinh dja chén kién tao (seismotectonic model)

Mo hinh bidu dién a%c didm ciia céc ngudn adng a4t trong ving xung quanh dja didm dy kién, c6 tinh
aén a6 khong @am bao khach quan va 0 khong d3m bao chil quan clia vigc x4c djnh cic ngudn ddng
aht.

2.18

Phan (rng cita ndn a4t tai dja didm (site response)

Phan tmg clia ndn d4 gbc hodic t3p hep céc tAng a4, a4t bé rdi tal dia didm dudi tAc dgng clia tai trong
rung ddng nén dét cho treére.

217

Dt gdy bd mit (surface faulting)

Hidn tugng pha hity cAu triic trén bd mét Tral dt do airt gay oAy ra khi cb ddng d4t.

218
Phé phan (rng ciing mirc 44 nguy hidém (uniform hazard response spectrum)
Phd phan tmg c6 ciing xac suét virgt qué dbi vél ciing mdt toa dd trén ad thi phd.

219
Mirc rung déng ndn gt (selsmic level)

Mirc rung adng nén a4t cdp 1 (SL-1) va mirc rung ddng nédn a4t cdp 2 (SL-2) 1A nhrng mirc rung Adng
nén a4t thé hién kha ning dnh hudng cla ddng a4t va dugc xem xét trong thidt ké cor s& dbl véi nha
méy dién hat nhan, SL-1 twong (ng ddng a4t it nghiém trong hom, khad nang xay ra Iém hon SL-2.
Théng thudng, SL-1 turong (mg vét mire rung ddng ndn a4t c6 xac sult 10~%/nam va SL-2 tuang (g
b xac sult 10*/n3m.

2.20 _
Dla diém NMDHN (site area)

Khu wyre ¢6 nha 13, nha tua-bin, cac h@ thdng quan trong abi véi an todn clia NMDHN va mdt sé cdng
trinh phy trer khac, thong thudmg o6 dién tich khodng tir 1 dén 2 km?, c6 hang rao bao vé bao quanh,

2.21

Lén cdn NMDHN (site vicinity)

Khii vige xung quanh dja @idm NMBHN, théng thudng I khu wize hinh trdn c6 béan kinh 8 km tinh tir
nha 1& phdn {mg hat nhan; trong truémg hop cin thiét o6 thd m& rdng 1an can NMDHN 4 bao quét

10
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dugce hét cic hign trgng, qua trinh cln khio sat, nghidn ciru phyc w cho viéc danh gia an toan dia
diém.,

222
Tidu viing (near regjon) .

Khu vyc xung quanh 1an cin NMDHN, thdng thwdng (2 khu virc hinh trdn ¢ bén kinh 40 km tinh tir
nha I8 phan ¢ng hat nhan; trong trrdng hop cin thidt o thd mé rdng kich thuée tidu viing, hodc Iva
chon tidu viing ©6 hinh dang khong déi ximg d bao quéat dugc hét cac hign trgng, qué trinh ¢dn khdo
s4t, nghian c{ru phyc.vy cho vic danh gia an toan dja didm.

223
Lién viing {region)

Khu vire xung quanh tidu viing, théng thudng 1a khu vire hinh trdn ¢b ban kinh 320 km tinh tir nha 1&
phén (ng hat nhan; kich thwrére lién viing khdo s4t co thé thay ddi phy thudc vao dic didm dfa chét va
kién tao; hinh dang lién ving cb thd khong ddi ximg a& bao quét hét cac ngudn ddng a4t cn xem xét.

3 Quy dinh chung

3.1 Quy mé khu vigee khido sit

Trong truérng hop cin thiét, khu vire khdo sat c6 thd m& rdng ra ngodi bién gléi quéc gia va bao gdm
3 céc ving bidn va wing a4t lidn k3 thich hgp. Co s& d lidu dugce thu thap phai ¢b tinh ddng nhét
cho toan b khu vize khdo sat, hoZc It nhét phai c6 dAy U céc d3c tinh cin thiét v& dja chin kién tao.

3.2 Céc co s& di lléu cdn thu thip

Quy md khu vire khdo sat, loai thdng tin cdn thu thap, pham vi va mire d chi tiét clia cdng tac khdo sat
phéi dugc xic dinh phil hgp véi ban chit va 4o phirc tap clia qué trinh hinh thanh dja chén kién tao.
Trong moi tredmg hop, pham vi va mirc 4§ chi tiét cta thdng tin cAn thu thap va cdng téc khdo sét
duge tidn hanh phai dii & x4c dinh dugc rung ddng ndn a4t va 89 nguy hidm clia dich chuydn aut gay.
Trudmg hep dja didm ndim gin céc cdu tric kidn tao I6m nhu ranh giéi mang, déi siét ép hodc ddi hut
chim, bao gdm ca céu tric & khu vire ngodi khoi, thl ngoai viéc phai xem xét kha ning sinh chén cua
céc chu tric ndy, con phai xem xét khd nang anh hudng cilia ching ddi véi qua trinh truydn song dja
chén va phan (mg clia nén a4t tai dja diém.

3.3 Dy én dénh gia dd nguy hidm ddng a4t

Vigc danh gia 49 nguy hidm adng a4t phal dugc thyre hign thdng qua viée tridn khai mot dy 4n ridng cb
muyc tiéu cy thd va ké hoach phi hgp. Dy 4n danh gié 48 nguy hidm ddng a4t phai ¢ sy tham gia thyc
hién cla cac chuyén gia v8 dja chét, dja chin, dja vt Iy, cc ki thuat vién va chuy8n gia trong céc finh

1"
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ve khac (vi dy nhur cac nha sir hoc). Nhrng ngudi tham gia thyre hign dy an danh gia 4o nguy hidm
a0ng a4t phai c6 trinh 9 chuy8n mon va kinh nghidm phi hop vé&i trach nhigm cla ho trong dy an.

Khi danh gia 89 nguy hidm d9ng d4t, phuong phap tidp can chung 1a nhdm gidm a9 khdng dam bio
trong c4c gial doan khac nhau cia qué trinh danh gia a8 thu dugc két qua tin cdy. Vide ndy cb thé dat
dugc bing cach thu thap dly ab d lidu tin cdy c6 lién quan.

3.4 D khdng ddm bio

Khi khdo sat chi tiét gja didm a8 danh gid 40 nguy hidm adng d4t, ) khdng dam bao phai dugre xem
xét, bao gdm cd A khong ddm bao khéch quan va dd khong dadm béo chl quan.

Trong m8i cong doan, tir Vic xac dlnh vj trf, phan tich va xac dinh dgc didm cha ngudn ddng dét dén
viec uéc lvgng 4 nguy hidm rung ddng nén ait ddu c6 thd c6 nhimg didn gidi chll quan cla céc
chuyén gla, C4c didn gidl chil quan ndy cdn dugc tdng hop sao cho két qua danh gia chung dai dign
cho nhing kién thire duong dal vd ddng a4t va md hinh rung 9ng nén a4t Khong sir dung ¥ kién
chuy8n gla trong tnedmg hop 6 thd thu thap thém de liéu méi. Phal danh gia tit ca cac gia thiét va mo
hinh ¢6 thé cb véi cac @ Iigu thu thip dugc, x8y dyng phuong phéap danh gia ting hop két hop cd
kién thirc va 89 khéng dam béo cho phép.

Pbi véi trrérng horp o6 Két ludn vA mire 49 nguy hidm adng a4t thép tai khu vire dja didm xem xét, cn
gid dinh mét gia trj 1am cén duél (ngudng danh gia mie 8 nguy hidm) cho di an danh gid 49 nguy
hiém adng a4t

C4n duéi gia dinh ndy dugc xem K teong duong véi trudmg hop o6 gia tde rung ddng ndn a4t cye dai
1& 0,15 g (g 1a gia téc trong trurdng). Gia trj 0,15 g ndy chi 4p dyng trong truedmg hop céc dir lidu dja
chét va dja chén thu thép dugc nhu quy dinh tai khodn 4,

3.5 Cich tiép cdn trong phin tich ) nguy hidm ddng a4t

D3 bao @am tinh ddy aU trong lugn gial két qua danh gi4 @0 nguy hidm d0ng d4t, cin thanh I3p nhém
chuy8n gia cho m8i van @3 lién quan. Néu vidc nay ia khdng kha thi, thl c6 thé chon mgt cach tidp can
khac cho viéc phan tich 39 nguy hidm adng d&t. Nhung phéai bdo d3m ring, a4 khéng 43m bdo cla dor
lidu @4u vao 1 trong duong vél 83 khdng ddm béo clia phurong phép tiép cén theo nhém chuyn gia.
Phuong phéap thay thé c6 thd 12 phan tich d( liéu lién quan, tién hanh nghién ciru khoa hoc, sir dyng
céc gid thuyét khoa hoc, két hop véi két qua phan tich 49 khong ddm bao va phan tich @) nhay clia dCr
lidu. Tién hanh phan tich 80 nhay cla di lidu mdt cach hé thdng @8 xac dinh mirc 49 quan trong clia
d0 lidu dAu vao b1 véi md hinh.

4 Théng tin cin thiét va cdng tac khdo sat
43 Khal quit
411 Pham vi khdo sét

12
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Cén tién hanh khdo sat tai lién viing, tidu ving, 1an c2n va dia didm NMDHN véi mirc 68 chi tiét ting
dan, Khdo sét lién ving, tidu-viing, 1an cdn NMDHN nhdm cung cAp thdng tin v& dja chét va dja vat ly.
Khdo sat tai dja didm nhdm xdy dyng co s& d lidu v& dja k§ thudt.

4.1.2 Xiy dyng co s dir ligu

CAn c6 mét co s& dr ligu tich hgp va todn didn, trong 46 cac théng tin dja chét, dja vat Iy, dja ky thudt
va dja chin dugc thu thap va két hop & dinh dang thich hgp cho vidc danh gia va ludn gidi cac vén &
iidn quan t¢1 nguy hai do ddng a4t gdy ra,

Can b3o dam ring, mdi thanh phan dugc nghién ciru mdt cach ddy U trudre khi tich hep ching véo co
s& d@ ligu. Co s& dE* liu tich hop cAn bao gdm tht ¢ dw ligu v8 dja chat, dja vat Iy, dia k§ thudt, dja
chén va nhimg thdng tin khéc li8n quan téi viéc danh gia rung ddng ndn a4t, At gay va tai bién dja
chét tal dja didm.

D@ lidu phai dugc quan ly dudi dang hé théng thong tin dia Iy (GIS) kém theo cic thdng tin ddy du vd
sidu d@r ligu. Céc dC ligu phal duwgc luu gitr dudl dang tham chidu ddng nhét a8 thuan Igd trong vide so
sénh va tdng hop.

Viéc t4p hop d lidu dja chén thudrng it phy thudc vao vide khdo sat tai cac pham vi viing, tidu ving va
1an can NMBHN hon so vér cac dO lldu khéc. Tuy nhidn, c4c cdu tric sinh chén tai tidu ving va 1an can
NMBHN thudng quan trong hon déi véi vide danh giéd @ nguy hidm agng aét, phy thude vao mirc &
hoat ddng, 49 Krn cyre dal cb thd clia ddng g4t va h¢ thic tit ddn rung ddng ndn d4t. Dic bigt abi vdi
mdt s8 cdu tric kidn tao ndi mang, cin lwu ¥ t3p hop d lidu dja chén déi véi ngudn 6dng dét & ben
ngoal pham vi thdng thudng clia ving khdo sét. D&i véi cac viing & ngoai khoi, cin khdo sat mét cach
hep Iy 48 phén tich ddy 80 dc didm kién tgo clia viing khdo sét va bd sung dT liéu dja chén cdn thiéu.

Khi tén hanh phan tich 80 nguy hidm dgng @4t trong thai gian hoat @dng ciia NMBHN (vi dy, tién hanh
dénh gi4 an toan djnh ky hay d4nh gi& an todn khang chén theo phuong phéap xac sudt), co s dir lidu
tich hop phéi dugc cdp nhat lidn tyc theo thari gian va nhirng phét kidn méi v8 khoa hoc.

4.2 Khio sit dja chit, dja vit ly va dja k¥ thujt

4.2.1 Khdo sit trong pham vi lién ving

Thu thip de ligu trong pham vi lién viing dé tim hidu v& cu tric dia &dng lyc va hoat ddng kién tao
hién dai, x4c dinh cac ddc didm dja chét c6 thd dnh hudng hodc lidn quan téi nguy hidm ddng d4t tai
dla didm; leu y t6i khd ndng ¢b c4c At gdy hoat ddng. D@ lidu dja chit va dja vat Iy a5 hodc chva
cdng bd (v dy nhur d@ lidu 84 dugc tip hop, @ lidu thu dugce tr 1 via mét cét dudng giao théng, khido
s4t Gja vat ly va khdo sat I8 khoan) phai duge thé hign trén ban a8 voi cac mit cét thich hop.

Khi dr ligu hién cb chua aG d8 xéac dinh i tri, pham vi va mirc 49 gdy bién dang clia céc cu tric sinh
chén, thi phdi xem xét thu thap thém de ligu méi vé dia chit va dja vat Iy thdng qua khdo sét, nghién
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clru chi tiét trong pham vi tidu viing va 1an cin NMBHN. Trong trrdmg hop cin thiét, cin xem xét thém
céc bidu hign dia chit - dja mao trén bd mét clia cAc trén ddng @At trong tidn str va lich sir.

D@ lidu thudng duge thd hign trén ban dd ty 18 1:500.000 hoic ién hon véi cac mét cbt phi hop.

4.2.2 Khao st trong pham vi tidu viing
Khdo sat trong pham vi tidu viing nhdm céc mye dich sau day:

- Xéc dinh @%c didm dla chén kién tao tai du viing trén co s& cac de lIigu duge khdo sat, nghién
ciru chi tiét hon so v&i khdo sét trong pham vl lién ving;

- Xécdinh cAc chuydn 6dng méi.clia dirt gay,

- Xé&c dinh 80 16n va ban chit cia dich chuyén, van-tic va déu vét dich chuydn lién quan dén cic
phan doan dirt gay.

X4c dinh d3c @idm dla tAng, cdu triic dja chét va lich sir kién tao cla tidu viing; nghién clru chi tiét lich
sir kién tao nhdm x4c dinh ché 9 kién tao hién dai. Khodng thii gian lich sir kién tao phal nghién ciu
phy thudc vao mirc 44 hoat ddng kién tao.

Khi cn thiét, cAn tién hanh nghién c{ru bd sung v8 dja chét va dla v4t Iy trong I4n cin NMDHN nhim
x4c dinh r3 hon chu tric, dic didm ctia tidu viing.

Khao sat, nghién cru cin chi tiét @& md hinh tién héa dia chét hign dai clia tidu ving bao gdm dugc
c4c nguy8n nhan din dén aac didm dja chit va dia mao c6 lién quan (trong khodng thei gian phi hop
véi mdi tredmg kidn tao dja phuong).

DU liéu durge th hidn trén ban a3 ty 18 1:50.000 v&i mat cit phi hop.

4.2.3 Khao sét trong l&n cin NMDHN

Muyc dich khao sét trong 1an can NMDHN A xac dinh oy thd hon lich st tan kién tao clia AUt gay, d%c
blét 1a kha nang va téc @0 dich chuydn airt gy tal dia didm clng nhir céc didu kién o kha niing gay ra
siy bét &n va dja chét tai dja didm.

L4p ban A3 dja chét, dja mao; khdo sat dja vat Iy theo didm, tuyén; khdo sat I8 khoan va khdo s4t bing
phurong phap dao hao. D@ lidu thu dugce phai phi hgp vé&i mai tredmg kién tao va dic tnung dia chét
quan st dugce. Can dat duge cac két qua sau:

- Ban 43 dja chit v&l mat cét;
- Tudi, logl, bidn A9 va tdc a9 dich chuydn clia cac din gay:

- Xéc djnh va d4nh gi4 dic tneng cla cac Vi tri ¢6 khé nang chju &nh hudmg nguy hai clia c4c hién
treng ty nhién (nhie 1& d4t, sut ndn, hang ddng & gin b3 mat hay qua trinh tao karst) va hoat ddng clia
con_ngui.

D@ lidu dugc thd hién trén ban 4@ ty 18 1:5.000 véi mat cit phd hop.
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4.24 Khio sit ti dja dlém NMDHN

Khdo st tai dla d1dm od céc myc dich sau day:

- Nghlén clru kha ning ddng d4t gay ra dich chuydn ndn thuéng xuydn (vi dy nhu kha nang hoat
adng ctia dirt gy, hog Kdng ndn, lin hodic syt ndn do cac hang 8dng & gan b mit);

—  Thu th4p thdng tin v @3c tinh tinh va ddng cda v4t 1ku nén;
- Phan tich phédn (mg clia ndn tai dja didm.

Xay dyng co s& dar ligu tir cdc thdng tin thu drrgc khi nghisn ciru chi tiét v8 dia chit, dla vat Iy va dia
k§ thuat, bao gdm thi r:ug_hiern tai hign trudmg va trong phdng thi nghiém. Cy thé nhu sau:

- D&i véi khdo sét dja chédt va dla kg thugt @3 x4c dinh dia ting va cdu tric cla dja didm: sir dyng
phuong phap 18 khoan hodic khal g0 (bao gdm ca thi nghidm tai hidn trudng); sl dyng ky thudt dja vat
Iy va cac phép kidm tra trong phong thl nghiém d8 xac dinh 80 day, 00 su, 83 nghiéng, dic tinh tinh
va d0ng clia cAc lop khac nhau bdn duéi b8 mat cAn thidt cho cac md hinh tinh toan (ti 1& Poat-xong,
m&-dun Young, md-dun cit, ty trong, ty trong twong di, stec khang cit, cac d3c tinh 1am rén chéc,
phan bd kich thuéc hat);

- B8l vbi khdo st dia chit thuy van: s dyng phuong phép 18 khoan va céc ki thuat khac 38 xac
dinh hinh hgc, d3c tinh Iy — hda va bidu hién & trang thal 8n dinh (nhu 3% sau, van tde tai nap, 36 din
truydn) clia céc tAng chira nuére nhdm xé4c dinh d9 dn dinh clia céc 16p dét va sy trong tac clia ching
481 voi ndn méng;

- D& voi khdo sat cac tac ddng khac dbi vai dia didm: sir dyng tat ca thong tin thu nhin dwgc vé
@dng d4t, trong @6 cb thong tin ghi dugc bing thiét bj @8 danh gi4 bidu hign ddng cla dja didm.

Trong qué trinh khdo s4t va nghién clru, phai thu thap tt c cac s8 lidu cAn thiét a8 danh gia sy twong
téc ddng lyc hoc giCa ndn g4t va cac cdng trinh.

DU lidu Suge thd hidn trén ban dd ty 16 1:500 véi mit cit phi hop.
4.3 Khio st ddng it

4.3.1 Danh myc djng dét ti dja diém
X4y dyng danh myc 8dng d4t tai dla didm.

4.3.2 DBong dit tidn sirva lich si»

Théng tin v d0ng a4t bao gdm thdng tin tir tit ca céc ngudn vd cac trdn ddng a4t tidn s, lich st
(nghTa Ia cac trdn ddng a4t khdng dugc ghi do Igi bang thibt bj). Phai xem xét ca thdng tin khao ob lign
quan 38n céc trdn ddng 4t thivi tidn sir va ljch s(r.

Trong trudng hep ¢b thé, cin thu thdp thdng tin v8 mdi trén ddng d4t bao gdm:
- Ngay, thoi didm bét ddu va thel glan kéo dai;
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- Vitrichén tam;
~ DO su chén tidu;

-~ DY 16n, loal 43 16m (vi dy a9 16n x4c dinh theo thang mé-men, dd Ién xé&c dinh theo séng mit, A&
Iém xac dinh theo séng khél, 48 I&n x4c dinh theo thang ddng dAt dja phuong hodic ) K6m xac dinh
theo chidu dai xung chén trén bing ghi dja chén) va cAc tu liéu vé phuong phép a& sir dung dé xac
dinh a3 16 adng dAt tir curding 49 ddng G4t didu tra;

- Cudmg a9 chén adng cyrc dai, crdng 30 chin ddng didu tra tai chén tam, didu kién tai chd va thigt
hai quan sét dugc;

- Dudng aing chén;

~  Cudng @3 chin ddng tai dla @idm va thong tin chi tiét v8 tc Adng Adi véi nén a4t va dja hinh;
- Uéctinh v8 85 khdng 83m bdo ciia c4c thong sb trén;

= Danh gla chdt lugng va s6 lugng dl ligu 44 duge sir dung a8 xac dinh céc thdng sb trén;

- Thong tin v& cac tidn chén va du chén nhan biét dugc;

~  Thong tin v& dirt gay gy ra ddng dAt.

Xéac dinh thang do cudng 60 sir dyng Vi ¢dp 49 c6 thé khac nhau tuy theo thang do. Khi x4c djnh 4
16m va @3 sau ctia mBi trdn ddng A4t phai dyra trén méi quan hé thyre nghigm gilra dir lidu ghl do dugc
va thdng tin didu tra AOng a4t dugc xAy dieng trec tiép tir cor s& dir ligu v8 cudmg @ hodic bing cach
sir dyng ban ab aing chén.

4.3.3 Djng daét ghi do dugc

Thu th4p céc d2 1u ghi do hidn c6 v8 dgng a4t. Thu thap thong tin hign c6 v& md hinh cac I6p vb Tréi
a4t a8 xac dinh vi tri clia cAc tran ddng dAt.

Déi vé&i mBi tran adng d4t, cAn thu thap cac thong tin sau:
Ngay, thei didm bét dAu va thdl gian kéo dai;

Toa 40 chin tam;
D9 sau chin tidu;

1

DY 1&n theo tht ca cac cach xac dinh, bao gdm ca a6 1&n x4c dinh theo céc thang do khéc nhau va
moi thdng tin v& md-men dja chén;

- Thong tin quan sat dugc cia tidn chin va du chin, k8 ¢3 céc thdng tin v a6 I&n va hinh hoc néu
cb;

~  Céc thdng tin khac c6 thd cd ich cho vige tim hidu ché 89 dja chin kién tao, nhu co chu chin tidy,
md-men dja chén, suy glam (g suét va c4c thdng sb khac v& ngudn adng a4t;

- Thong tin didu tra Adng aAt;
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- Vi trl va pham vl ving bj anh hudng;

- Dénh gi4 vd a9 khdng ddm bao cho mJi thdng sé;

- Thong tin v& dirt gay gdy ra ddng d4t, hugng phéat tridn va khodng théi gian xay ra qua trinh phé
hay;

- DU lidu ghi do dugc tir ca dia chédn ké dai rdng va gia téc ky bidn 63 I6n.

Khi xay dung danh myc dir lidu cAc tréin ddng a4t tidn sir, ddng a4t lich sr va cc trdn ddng a4t ghi do
duge, phdi ¢anh gia mirc a9 Gy AU va 49 khdng dam bao clia c4c thdng tin ghl nhan dugc, djc bigt va
curdng 49, 49 1on, théd gian va vj trf clia ddng aAt, 83 sau cla chin tisu. D&I vét d9ng dht nhd, thang tin
thurdmg khdng g4y a4 to han ché vé 49 nhay cla thiét b ghi do. DI véi Gdng dt kon, thdng tin thudng
khong @y du do chu ky 13p lai cla d9ng a4t qua dai (ma thdng tin thu dugc chi trong mdt khodng thei
gian twong a8 ngédn). Céc han ché nay cin dugc tinh 8&n bing cac phurong phap thich hep.

Thu thip va sir dyng dir ligu ghi do sin ¢6 v8 rung ddng manh ciia ndn a4t & pham vi dia phurong va
khu vire d8 thibt 18p hodic liza chon cac h$ thirc tit dAn rung ddng nén @4t thich hop va xay dyng phd
phan (rng theo quy djnh tal khodn 10.

4.3.4 Dy &n ghi do djng dit

D ¢6 thdng tin cy thd hon v ngudn cb khi nang gay ddng a4t, cAn I4p a3t va van hanh mdt mang
Ieéi méy dia chén cb kha néing ghl duge cac trdn dong dét nhd. Chu ky quan tréc t8] thidu a8 thu dugc
thong tin cAn thiét cho viéc luan giai dja chén kién tao 12 nhidu ndm déi vél khu e ¢6 49 hoat déng
ddng G4t cao va 1au hon rit nhidu adi véi khu vire ¢6 A hoat ddng ddng a4t thdp. Két hop céc hoat
adng ghi do, xir Iy va ludn giéi dr lidu thu duge tr mang ledi quan trdc ddng a4t dia phirrong, céc
mang luél quan tréc dja chin khu virc va qudc gia. Két hop thiét bi ghl do gia tdc nén manh véi thiét bj
ghi do cé ) nhay cao. '

Phan tich cic tran ddng d4t ghl do dugc trong mbi quan hg vé1 hoat ddng dja chén kién tao trong pham
vi tidu ving.

Lép ¢t 1au dai thiét bj phd hop tai dia didm ad ghi do céc tran ddng d4t I6n va nhd trong subt udi adi
clia dy an. Céc thiét bj ghl nay phai o6 kha ndng cung cdp thdng tin v& cdu tnic ngdm va phan (mg clia
ndn G4t; thu thap thdng tin v dia tAng véi cac dic tinh ddng Irc hoc cla ndn G4t.

Céc thiét bj ghi do cin dugc nang cép va hidu chinh dinh ky d& co thé ghi do ddy Al céc théng tin phy
hop voi thye 8 tidn tién dang dugc 4p dyng trén théd gidl. Xay dyng chuong trinh bao tri, bao gdm ca
viéc truydn d lidu, 88 khdng xdy ra nhdm I4n,

5 Xay dyng mé hinh dja chdn kién tao

"5.1 Khél quit

17



TCVN 9644:2013
5.1.1 Dir lidu cho md hinh dja chén kién tao

X&y dyng md hinh dja chén kién tao cho lién viing, tich hop dr lidu v dja chét, dia vat Iy, dia k§ thuét,
dia chén va céc tinh to4n vé @9 nguy hidm ddng G4t Céc d@ ligu tich hop nay duec t3 chire thanh co
s& dir liu. C4c tai liéu hidn cb lidn quan vé dja chén kién tao cAn duge xem xét, bd sung thém céc dir
ligu m&i, bdo dam tinh 68y 8l cla co s& d ligu & fugn gidi cho tinh dung a4n cla md hinh. Cac dir
ligu tlr c4c tai igu hign cb va duge bd sung mél phai a4 chinh x4c va tin cdy.

Sir dyng quy trinh chudn & tich hop cAc thanh phin clia co s& dEF lidu dja chdn, dja vat Iy va dja chét
nhdm x4y dng md hinh dja chén kién tao két hop va cac mé hinh thay thé khac, bao gdm mdt tép hep
s c4c chu tric sinh chén, Luu ¥ cac cAu tric sinh chéin sau duéi 1dng @4t va lya chon chu ky quan sét
phis hop @8 phat hign méi qlian h gilra chiing véi cac hoat ddng ddng G4t a4 biét.

Khi x4y deng md hinh dia chén kién tao, cAn x4c dinh loai ngudn 4dng aét, bao gdm céc chu tric sinh
chén dugc x4c djnh bing ‘oo s& dir lidu s3n ¢b, hodic dja chén lan truydn khong thd quy cho cac cdu
tric cy thd a4 dugc xac dinh bing co s& dE ligu siin cb. Luu ¥ @6 khdng d3m bio d4nh gi4 dic didm
cua ngudn 8dng dAt, dac bigt voi trwdmg hep dia chén lan truydn do tinh phirc tap clia vige xéc dinh
dirt gay gay ra ddng dét.

Céc dir lidu sir dung cho viéc xay dyng md hinh dja chén kién tao phai duwgc gidl thich khach quan,
khoa hoc.

Khi 6 cac md hinh thay thé a8 gidi thich céc di¥ ligu dja chén, dia vét 1y, dia chét va khi phai chép nhan
s\ khac bigt gira cac md hinh ndy ma khong thd tién hanh khio sat, nghién ciru bd sung, thi phai sir
dung t4t ca céc md hinh véi trong s8 phu hep cho mdl mé hinh khi tién hanh d&nh gl4 d& nguy hidm
8dng d4t. Panh gia 60 khdng dam bdo clia md hinh @8 thu dugc tit ¢a cac gid thuybt vd ac tinh cla
ngudn a4ng a4t va tAn sult ddng aét.

5.1.2 Danh myc ddng a4t

Dénh gi4 va xr Iy danh myc ddng dit, bao gdm:

- Lyachon thang o 89 Ién phii hgp trong phan tich nguy hidm ddng a4t;

Théng nhat 49 iém cla cac sy kién trong danh myc theo thang do 63 Iém @4 Ia chon;

Xac gjnh c4c ddng a4t chinh (nghta 14 loai trir c&c du chén);

Déanh gia tinh g3y ab clia danh myc ddng a4t theo A9 Ion, v tri va khodng théi gian kéo dai clia
adng aAt;

- Dénh gia chit lugng di ligu thr cép cling véi a9 khdng dam bdo xir Iy dOr lidu.

Str dyng thang do 89 Iém phit hgp véi thang do 8 1én trong hé thirc tit dAn rung aong ndn a4t kh tinh
todn 60 nguy hidm &dng @At va trong c4c hd thirc ding 88 x4c dinh 84 1&n ddng a4t theo cudmg 86
adng dht. Khi xay ding hé thirc d6 16m - tAn suét, thang do 6 Iom dugc Iya chon phai thay 6di tuyén

18



TCVN 9644:2013

tinh gdn v&i thang do &3 Ién theo md-men (M,) trong dai d9 iém quan tdm d& tranh higu img béo hoa
as km.

H8 thirc 46 I&n - tAn sudt phdi dugc x4y dieng cho mdi ngudn ddng a4t. M3i hé thirc nay phai bao gém
c4 gié tr 40 1on adng A4t cyc dal dy bao (M) theo d6 hé thire ndy dugc 4p dyng. B9 khdng dém bdo
clia cAc tham 6 trong hé thize 48 16n - tn suét phai drgc xac dinh bing cac phan bd x4c sudt c6 xem
xét aén céc méi trong quan gilra cic tham sb.

D0 Ién dong G4t dy bao cyc dai ¢ voi mdi ngudn ddng ¢4t phéi dugc x4c dinh va d§ khong dam bao
phai duge thd hign bing phan b xac sudt (Ién tyc hogc rdi rac). Bi véi mBi ngudn ddng a4, gia tri
Mmax dUgC sl dyng 13m cén_trén cla tich phan trong tinh toan @& nguy hiém déng d4t bang phurong
phap xéc suét vA [dm @0 16 trong Kich ban d4nh gié 49 nguy hidm dgng a4t bing phuong phap tht
dinh. D& vl dja didm thudc ndi mang, d0ng a4t kn nhit quan sat dugce ¢6 thd khdng dwa ra dugc gia
trj M phi hop.

Xéac dinh va &p dung mét cach phit hop tinh teong ddng dja chdn kién tao gilra khu we dugc nghisn
clru v&i cic khu vige khéc. Béanh gia dnh hwdng ciia lira chon phan bé M d8i véi két qua x4c dinh d8
nguy hiém d9ng 3it.

5.1.3 Cd dyng alt

XAy dyng ban @ cudmg 0 adng a4t d& xem xét tic ddng clia ddng J4t Adi v&i khu wye nghién ciru
k&m theo didn gidi céc bidu hign quan sat dugc cho thdy hoat ddng ddng @4t trong qué khir (vi dy dat
gay. hoa Idng ndn, sy nang I&n clia dudng be bidn): Luu ¥ du tich dja chét clia cac sy kign adng a4t
tidn s va lich sir, d3c bidt 1a khi thiéu céc tw ligu hru trer,

Nghién ctru ¢ d9ng a4t nhdm céc myc dich sau day:

- Nh2n dang cAu tric sinh chdn trén co s& xéc dinh dnh huding clia ddng a4t trong qua khir tai khu
vire khdo gét;

- Cap nhat vao danh myc ddng a4t céc tran ddng a4t ion trdn co s& nhin dang va x4c dinh tudi cta
céc héa thach ddng aét. C6 thd dao hao doc theo dirt gay hoat ddng &3 bibt 38 danh gia mirc 84 va tAn
suét clia c4c dich chuyén. Viéc ndy cé thd thyc hién dugc thdng qua khdo sét chidu ddy cla céc ném
bdi k&t, tudi clia cac miu trAm tich va cac yéu 18 khac. Nghién ciru hba Idng thei tidn sir dd xac dinh
bing chirng v curdrng 49 va sy 1p Iai clia cac trn ddng d4t;

—  Dénh gis 8 i&n ddng a4t dy bio cye dal clia mdt cAu tric sinh chén trén co s& chidu dai cyc dai
cia cAu tric va mire 49 dich chuydn sau md tran dong d4t va hidu (ng tich 10y;

- Sir dyng chu ky 13p 1ai clia cAc tr3n ddng d4t manh d8 kidm tra két qua ddnh gia 89 nguy hidm
adng a4t biing phuong phép xac suét.
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5.2 - C4u tric sinh chén

§.21 Xéc dinh cdu triic sink chén

Xem xét cac cAu tric sinh chén gay ra rung ddng ndn a4t va dich chuydn drt gély & mirc 49 nguy hiém
tal dja @idm, cy thd nhe sau:

—  Xem xét kha nang rung adng ndn 84t trong méi quan hé gitra Vi trf clia c4c cAu tric sinh chén va
kha nang phét sinh ddng A4t;

- Xem xét kha nang dich chuyén dirt gay trén hodc gin mit @4t do cu triic sinh chén gan dja didm
gay ra (dirt g8y hoat adng).

Xac dinh c4c cAu tric sinh chén thdng qua mdt sé cac ddic trung dia chét o6 trong co s& dir lidu dja
chét, dja vat Iy, dia k§ thuat va dja chén; d6 14 cac dac trung dja chét minh chimg trye tiép hodic gian
tidp v8 vidc cac cAu tric sinh chin nay @3 timg 1 ngudn ddng dét trong ché a3 kién tao hign dei. Xem
xét méi trong quan gitra cac thdng tin v8 ddng a4t trong lich siz va thong tin ghl 8o dugc bang thiét bj
véi cac @%c tnmg dia chét va dja vat ly a8 nhan biét cu tric sinh chén.

Néu vidc khdo sat cho thAy mét chdn tam hodic mdt nhom céc chdn tim c6 méi quan hd véi mdt dac
tnrng dja chét, thl cAn nghién ciru su hon méi quan hé ndy thdng qua vidc dénh gié rd hon dac tnmg
dja chit va cac ybu td sau day:

-  Hinh hoc va pham vi dia ly,
- M&i quan h8 cu tric ciia dic treng a6 abi vél chd b kién tao lign vang;

~  Céc thong tin dja chén bao gdm: 40 khdng dam bao dir ligu v& chén tam va co cu chén tidu ddng
dAt, tredmg (g sudt, phan b tidn chén, du chin va cac thdng tin khéc.

Trong tredmg hep thidu d lidu v8 mdt d¥c tumg dja chét ndo @6, thi cn so sdnh dic tneng ndy voi
céc &3ic trung dia chit trong ty khéc trong lién viing (twong ty v& nién dai, huéng va lich s dich
chuyén) @8 c6 thd xac dinh xem d3ic trung ndy c6 12 ngudn sinh chén hay khéng.

5.22 Xéc djnh djc tneng ciia cu tric sinh chin

B4i v cAu triic sinh chéin cAn xac djnh cac dic didm sau day:

-~ Kich thuéc clia cdu tric (chidu dal, 46 treet sau, chidu rdng);

- Huwéng quay (va a4p, dich treot);

- Mirc 49 va huréng dich chuyén;

~  Vén tbc bién dang;

- Cudng @b va 40 I6m adng dét cyc dai trong lich sir;

- Céc sb lidu cb adng a4t;

-~ Tinh phirc tap dja chét (s phan doan, phan nhanh, cdc mdi quan hé clu tric);
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~  Céc dir lBu dng a4t va céc dgc didm khac lien quan.

So séinh céc d3c @8m trdn véi cac G3c didm cla cdu trac tong by ¢6 dE ligu lich sir dugc ghl i,

Danh gia dy bdo 40 Kn cyc dai trén co s& sir dyng cac yéu t8: thdng tin va lich sir dja chén, dja chit
ctia chuydn ddng AUt gay hodc clia cu tric, cic h@ thire thyc nghiém, dir ligu v& dong nhidt, bd day va
ty 16 bién dang clia vd Tréi a4t va cic d(r ligu lidn quan khac. Thong tin v& lich sir Gja chdn, dja chét
ndu trdn phai AU 64 &4nh gia kich thudc ddp v kn nhét hodc c4c dich chuyén do ddng dét trong
tuong lal.

Khi khdng ¢6 cac s8 idu chi tit phis hop, 80 16n dong a4t cyc dal dy béo clia cAu triic sinh chén c6 thé
duge tinh todn tr kich thuée cla cbc cdu tric. DI vol mi ngudn sinh chén, 49 I6n ce dai c6 thé
duge xac dinh thdng qua chidu dai, 49 sau va co ché Ung suét tac ddng ¥n At gay. O céc vj trf cb d6i
dirt gay gdm nhidu phan doan, m3i phan doan phél dugc xem xét Adc 13p. Phén tich kha néng dép v&r
@dng thdi theo céc phan doan Airt gay khi xdy ra ddng dét. Xay dyng céc kich ban va chidu dai dap vor
clia 8irt gay a8 udrc tinh gid trf M A6i V6 A0t gay 6.

Sir dyng cac phuong phap khac nhau dé danh gi& a Iém ddng d4t cyc dgi dy bdo trén co s& phan
tich théng k& cac hé thirc d i - tAn sult déi véi cac trin ddng a4t lien quan dén mdt cAu triic cy thd,
két hop gitra thdng tin v cdu tric va sb lidu ddng dAt; phan tich sy phir hop gidra két qué danh gia va
b ligu ddng dAt. Xéc dinh 0 khdng dam bdo trong vigc danh gié A3 Ivn Adng T4t cyre dal dy bdo va sy
phis hop clia 39 khdng dam bédo d6 vé&i der ligu v8 dja chét va dja mao.

Higu chinh h@ thirc 49 Ion - tAn sult abi véi mdi cu trac sinh chdn trong md hinh dja chdn kién tao
nhdm xac dinh céc ybu 16 sau day:

- Mirc 44 hoat 69ng clia @dng a4t;
- Dang phi hgp cho hé thirc 84 I6m - tn suét;
- DY khdng dam bdo clia h thirc va clia céc tham sé trong hg thoe,

5.3 Ving dja chén lan truyén

5.3.1 Xac djnh ving dfa chén lan truydn

Xac dinh céc khu wee ddng dang v8 dja chén, 13 céc khu vize twong durong v8 khd ning xdy ra &dng
aét. Xac dinh viing dja chén lan truydn trén co s& cac khu virc 8dng dang v8 dja chén néu trén. Sir
dyng d ligu thu thap dugc 68 ludn cir cho phan bb céc khu wizc khdng ddng dang vé hoat ddng dia
chén.

Uéc lugng a9 sau cpc dal clia dng a4t voi gid thidt 1a ddng a4t thudng phat sinh bdn trong hodc phia
trén ving chuydn tiép tir gidn (d8 dap v&) sang déo (dd uén) clia 16p vd Trai dft, St dyng thdng tin vé
phan bd cla dia chin lan truydn theo 49 sau khi dénh gis 3 nguy hidm dong d4t.
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Xac mnh'ranh gii clia cac khu vie dja chén kién tao (dng dang va khdng ddng dang) ndu trén. Ranh
gt nay c6 thd duge xéc dinh théng qua @du kin kién tao khdc nhau nh vigc @4nh gia sy khac nhau
dang k& gitra cac khu vizc vé: tAn suét xdy ra ddng d4t, 39 sdu clia chén tAm, co ché chén tam, trang
thai (rng suét, cac ac didm kién tao va gia tr c6 lién quan trong cdng thirc Gutenberg-Richter.

5.3.2 Xac dinh d¥c trng viirig dja chén lan truydn

Tredng hop 49 1&n ddng A4t cyre dai dy béo khdng lién quan 8én céc chu tric sinh chén 34 dugc xac
dinh, thi chiing dugc Ganh gia trén co s& cac d ligu lich sir va cic diic didm dja chén kién tao cla khu
virc. So sanh khu vic dugc khao sat, nghidn clru voi khu vige trong duong cb sb lidu lich sir ddy ag;
nhuwrng phai ludn chimg cac'so sénh, 8anh gia 6. Danh gia 49 khdng dam bdo cla gié trj a6 In adng
@At cyc dai dy bao sir 'dyng trong md hinh dla chét kién tao; 84 khong dam bao nay phét sinh do di
ligu lich st thu thap ducrc chi cho giai Bogn twong d8i ngén so véi qua trinh bién dang lién tuc.

Déi v&i ngudn adng a4t it hoat ddng. xac dinh gia trj cb lién quan trong cdng thirc Gutenberg-Richter
béing cach chip nhan gia trj dai dign cho mdi trrdmg kién tao lign ving clia cac ngudn ddng dAt. Danh
gi4 A% khdng 82m bao clia cac tham s8 va tinh t& cac a8 khdng d3m bdo @6 trong phan tich 85 nguy
hiém adng a4t.

6 Danh gia dd nguy hidém do rung ddng nén a4t
6.1 Khél quéat

6.1.1 Phieong phép dénh gi&

Do nguy hidm rung ddng ndn @4t phai dugc d4nh gia bing ca hal phuong phap xac sut va tht dinh.
Két qua d4nh gi4 tAt dinh dugc sir dung d8 kidm tra tinh hop Iy clia két qua danh gia x4c suét, d3c bidt
1 v&i gia tri tAn suét virgt qua hang n3m nhd. Két qua cla phuong phép xac suét cho phép danh gia
cic gid trj tAt dinh trong pham vi clia phurong phap x4c sult, v vy sé bidt dugc tAn sut vt quéa
hang nam tai m3i toa 83 phd d4p tmg tit dinh. '

6.1.2 Chwong trinh tinh toén dinh gl 43 nguy hidm do rung ddng ndn ait

Chuong trinh tinh toan @anh gi4 49 nguy hidm do rung ddng ndn a4t phai cé tinh ning hidu chinh phis
hop véi cac thay 88i clia md hinh rung d0ng ndn @4t t4t dAn, md hinh ngudn ddng a4t va cb kha ning
x Iy 49 khdng dam bao mdt cach thich hep.

6.2 Djc didm cla rung ddng ndn dit

6.2.1 Lya chon théng 8 va thanh phdn rung d9ng ndn ait

Lya chon thdng sé va céc thanh phan rung 8dng nén ait ddp (mg t8t nhat myc tidu phan tich 46 nguy
hidm d%ng dAt.

Céc thong sé thurdng duge lya chon a8 md ta dic didm cla rung ddng nén g4t bao gbm:
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Gla tbc phd phdn (mg;
V4n tée hosic 8% dich chugén tai mdi marc tét dan;
Khodng thoi glan va tAn suét rung ddng ndn aAt.

Cac thdng sb cb thé dugc lra chon khac bao gdm:

Gla téc ndn cyc dai;

Vvan tde ndn cyc dal;

9 dich chuydn ndn cye dal;

Gl4 trf trung binh clia phd phéin img qua mdt dai tin sb rung xéc dinh;
Phd bén g9 Fourier;

M4t a6 phd nang lugng.

Céc thanh phan rung ddng ndn 84t thudng dugc sir dyng bao gbm:

Th:inh phan ndm ngang I&n nhét;

Trung binh v& hinh hoc cia hai thanh phin ndm ngang;
Thanh phin ndm ngang nglu nhién; '
Véc-to tdng clia hal thanh phdn ndm ngang;

Thanh phin thing dimg.

6.2.2 H} thirc tit ddn rung ddng ndn ait

H thirc t4t din rung G0ng ndn d&t 13 mot hém cla céc thang & thyc nghigm va Iy thuybt duoc thd
hién theo Céng thirc (1):

GM =g(m.rc) + €gm + £ M

trong 46:

GM 1 gia trf trung v clia cac thdng s va thanh phdn rung ddng ndn d4t quy dinh tai 6.2.1

(thwdmg duge thd hign duéi dang ham 1ogarit);

g 1a ham todn hoc;

m 12 ddlém &dng GAt;

r 1a khodng céch tr ngudn ddng a4t aén dja didm;

¢ lachcthdng sé 1idn quan khac (vi dy kidu dirt gay, higu (ng tudng treo va cac didu kign

Em 12 GO KhONG dam bado khéach quan;
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¢ la thanh phin ndm ngang bién adi (14 thanh phin ndm ngang duwec lya chen khach
quan giira hai thanh phin ndm ngang clia rung dng ndn @kt Suge sir dyng a8 phan tich 8 nguy hiém
aong a4t).

H8 thizc tht dAn rung 8dng ndn G4t Gurgc kea chon phal phit hep véi didu kidn clia dja didm tham chiéu.
Tredmg hop céc didu kién khdng giéng nhau, thi phai didu chinh hé thirc biing céch sir dung céc yéu th
phan (mg clia 0ja gidm thu duge bing thyc nghidm hodic ly thuyét va 69 khong dém béo tuong img
ciia ching.

Hé thirc tét ddn rung 60ng nédn a4t duoc iya chon phal dép (g céc tiéu chl sau day:
—  Duge cip nhat va thira nhan phd bién tal thet didm nghién cir;

~  Phihgp véi loal 6ng a4t va a3c didm tht dan clia khu ve nghién ciru;

~  Phu hep véi mdi trudmg-kién tao clia khu vize nghién ciu;

— . Phi hop véi @ lidu rung ddng nén dét tal dla phuong (néu cb).

Xem xét 39 khong dam bao chil quan thong qua si dung nhidu h thzc tAt d&n rung ddng ndn a4t phi
hop a6 véi timg mdi tnedmg kién tao duge thd hign trong phan tich. Lyya chen céc h$ thixe bao ham
dugc aly ai cac gidi thich tin cdy v& d%c @8m clia md hinh lién quan.

Sir dyng d( lidu cudmg @6 ddng A&t 8 d4nh gia hd thize tit ddn rung Gdng ndn G4t tai khu vyrc ma &
a6 thidu cac do lidu ghi do bing thiét bj 681 véi rung adng Kvn trong therl glan Al dal,
6.2.3 Mb phéng ngudn adng aét

b1 véi cac khu vye cb dja chén tich cyc ma & 86 ¢b U dir lidu chi tiét v& rung a4ng ndn a4t gay ra bdi
c4c At g8y a4 xac dinh thl vidc md phdng cac At gdy d4p v& clng nhu dudng lan truydn séng dja
chédn dugc thye hign theo quy trinh md td trong myc nay, ddc biét 1a trong trudmg hop cac dirt gay gin
dia a@idm c6 kha nang dnh hudmg dang ké tei d nguy hidm ddng a4t

Khi md phdng ngudn adng d4t, cin x4c dinh céc thdng sé cAn thiét sau ddy:
- Céc thong sb hinh hoc clia durt gay (vi tri, chidu dai, chidu rdng, A6 sau, @ nghiéng, 4% va dap);

- Céc thdng sé vi md (mé-men dja chin, 40 dich chuydn trung binh, téc a9 dp v&, 8 suy gidm (mg
suét trung binh);

- Céc thdng sb vi mé (thdi gian kh&i phat, 89 dich chuydn, cac thong s (ng suét abi v&i cc thanh
phan dirt g&y heru han);

~  Céc thdng sb chu triic vd Tral aht, nhu vén te séng ct, mat a9 va a tit ddn séng.

i v6i mdi tredmg dia chén kién tao phirc tap nhu ranh gioi mang, 661 siét ép va d6i hut chim, Gic

bigt 1a a8i vé&rl cac khu vige ngodi khol, qué trinh hinh thanh dia chén kién tao cy thé cla Tral a4t cé anh

hurdng aén cac thdng sb ctia ngudn ddng adt ndu & trén phai dugce xem xét dd danh gis dic didm rung
dbdng ndn g4t
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Xéc dinh gi&i han duél clia 9 1on ddng dAt (ngudng 84 16m ddng d4t) phu hop véi dal dd ién ddng a4t
c6 trong co s& dir lidu str dyng 88 xéy dyng h@ thire tit ddn rung ddng ndn @bt Xem xét ngudng 4
Ién ddng a4t két hop véi quan didm cdng nghe gid dinh riing, cu tric, hg théng va c4c thanh phan lién
quan dén an todn clia NMBHN khdng bj anh hudng béi rung ddng ndn a4t gay ra do déng dat cb do
lon dudi ngudng néy trén.

C6 thé thay thé vidc xéc dinh gidi han 9 Ién ddng @4t bing vide x4c dlnh gia trj ngudmg cla thdng sb
g8y hu hai ma duéi ngudng d6 khang xay ra hu hai hodc rii ro déng k& nao; vi dy nhu xac dinh gia tri
ngudmg cia van the tich 10y tuyét aéi.

7 Phén tich a§ nguy hiém ddng a4t bing phwrong phép xéc sudt
7.1 Khél quéit

7.1.1 Sir dyng mé hinh trong phin tich 43 nguy hidm adng a4t

Sir dung md hinh dja chédn kién tao vé&ri cic thanh phin va théng s8 clia md hinh bao gdm ca dd khong
dam bdo d4 xac dinh trong phan tich 3§ nguy hidm ddng d4t bing phuong phép xac suét. Trong
tirdmg hgp vide phén tich nguy hiém ddng a4t bdng phuong phap xéac sult dugc thye hién bing md
hinh thay thé khac thi md hinh d6 cAn dugc sir dyng trong tét ¢a cac tinh toan.

7.4.2 Xic djnh tAn sudt virgt qué hang ndm nhé nhit

Trong ké hoach clia dy 4n d4anh gi4 nguy hidm ddng a4t cAn xac djnh tin suét virgt qua hang ndm nhd
nhit cho myc dich thidt ké hay 1am dir li¢u ddu vao trong danh gia an todn xac sult. Gis trj tAn suét
vugt qué hang ndm cb thd rét nhd (vi dy 10®) trong trudmg hop NMBHN ¢6 tAn suét hu hai ving hoat
rit thdp do sir dung 13 phan (mg tién tién tai dia didm 3n dinh dla chdn. Khi 5, cAn danh gia sy phi
hgp va chét lrgng clia co s& dir ligu, md hinh dja chan kién tao va y kién chuydn gia, dé giam thiu
anh hudmng d9 khong dam bdo clia cac ydu t6 nay ddi véi két qua phan tich 86 nguy hidm dong d4t.

74.3 Céc buwéc phan tich 4 nguy hidm ddng a4t

Tién hanh phén tich 89 nguy hidm d9ng ait bing phuong phéap xac suét theo cc budrc sau ddy:

—  Dénh gid md hinh da chén kién tao clia khu virc dla di8m, xac dinh ngudn ddng d4t, ranh giol
gitra cac ngudn ddng d4t, kich thudc clia mdi ngudn va cic d9 khdng dam bao cd lién quan;

—  Déanh gid 40 16m ddng a4t cyrc dal dy bao cho m8l ngudn ddng d4t, 1An sudt xay ra ddng d4t, dang
h@ thirc @3 16m - tAn sé va @3 khdng dam bdo kém theo;

- Lya chon hé thirc tit dan rung ddng ndn a4t 68i vol khu vire dja didm, danh gia dd khong d3m bao
cho cd rung ddng ndn dét trung binh va ham rung ddng nén a4t phy thudc vao ad Iom ddng a4t va
khodng cAch ngudn ddng At t& dia didm;

- Thye hién tinh todn @0 nguy hiém dgng dét;
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~  Pénh gi4 phan (g clia ndn a4t tai dja didm.

7.1.4 Phén tich két qua tinh todn a4 nguy hlém adng aft

Biu thj két qua @anh gia a9 nguy hidm ddng dét bing phurong phap xéac suét dudl dang gia trf trung
binh hay trung vj clia t3n syét virgt quéa hang nm clia rung 89ng ndn a4t theo phirong ndm ngang va
phirong thang dirng a8 thd hién chu ky quan trong a8 véi cdu tric, hé théng va thanh phin.

Phat tridn cy logic 84 d@anh gid @9 khong dam bdo chil quan trong phan tich @8 nguy hidm
adng A4t bAng phuong phép xac suét thdng qua viéc hoan thign cac nhanh clia cdy logic hojc md
phdng Monte Carlo.

Sl dyng céc dudng cong nguy hidm @8 thd hign a9 khong ddm béo chii quan clia mbi phép do rung
adng ndn aAt, xay dung phd phan img cling mirc 89 nguy hidm cho mdi mirc nguy hidm muyc tiéu va
mac @) tin cdy a3 duoc iya chon. Tredng hop st dung phan tich 9 nguy hidm ddng @it bdng
phuong phép xic subt dd xéc dinh co s& thiét ké, thi cAn xem xét dén tAn suét vugt qua hang nim
cling véi viée danh gié trung binh hodc trung v| trong (ng.

Slr dyng qua trinh phan tach a8 d4nh gié dnh hudng riéng biét clia m8l ngudn ddng a4t trong 44 nguy
hidm @dng a4t tdng cdng, 48 xac dinh rd hon d4c didm rung ddng ndn a4t tai dia didm. Vigc phan tach
nhur vdy c6 thd &p dyng 88i v&i tAn sult vugt qua hang niim khi tn suét 86 dugc lya chon d8 xéc dinh
rung ddng ndn a4t 1am co s& thiét ké. VIdc phan tach co thé thyc hidn a8l véi it nhat hai gi tri tAn suét
rung ddng ndn dAt, thdng thurdmg 1a gi4 trj thdp nhit va cao nhét clia phd. Hai gié tri tAn suét nay cb thé
dugc sir dyng 88 xac dinh cip gia trj 60 Iém - khodng céch cb anh hudng I&n nhit dén tAn suét vuet
qua hang n&m,

72 Tich hgp 4§ nguy hidm ddng ait

Danh gi4 1An sult vugt qua hang nam clia m¢ rung 49ng ndn &4t xac dinh cy thé tal dja didm do mot
ho#c nhidu ngudn ddng a4t gay ra ¢ tinh aén céc yéu té 11dn quan. Thong sé cin thiét 48 dénh gia bao
gdm:

- S6lugng ngudn Bdng dat;

- D9 16n ddng @4t cye dai va cyc tidu di bao ciia m8I ngudn ddng ait;

- Kich thuée dép v cuc tidu hodic cpe dal do mdi ngudn adng a4t gay ra;
~ Khodng cach nhé nhét va 16m nhét tir m8i ngudn ddng a4t dén dja didm;

- Tén suét dy doéan tinh cho mdt khoang thdi gian va cho mdt khu vire rung chdn nhét dinh lién
quan téi adng a4t c6 a9 1ém bang hodic Iém hon gla tr My, clia mSl ngudn ddng dét. .

8 Phén tich 4§ nguy hiém ddng d4t bdng phurong phép tit gjnh

8.1 Céc burdrc phén tich dd nguy hiém adng ait
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Tién hanh phan tich 83 nguy hidm ddng a4t bing phuong phap tat dinh theo cic budc sau day:

- Déanh gid md hinh dia ch4n kién tgo cla khu vire dja didm, xac dinh ngudn ddng a4t trén cor s& cac
dic @idm kién tao, tAn suit xay ra ddng a4t va dang h thirc 30 16m — tAn sult;

— Danh gia @3 16n dOng a4t cyc dai dy béo a8i véi mSi ngudn ddng d4t;

- Lya chon hé thirc tit ddn rung ddng ndn dét ddi véi khu wye dja didm, danh gia rung ddng ndn dét
trung binh, ham rung ddng ndn a4t phy thudc vao o Kmn ddng 34t va khodng céch ngudn ddng a4t toi
dla diém;

- Thuye hién tinh todn 49 nguy hidm ddng d4t va mirc 4§ khong dam bdo lién quan;
~ Danh gi phan Gng cda ndn ¢4t tai dja diém.

8.2 Tinh todn @9 nguy hidm dgng &t
Thye hidn tinh todn 89 nguy hidm ddng dét theo cac burdrc sau day:

—  D&ivél m8l clu tric sinh chén, gid thiét 43 1ém ddng a4t cyc dal dy béo cb kha nang xdy ra tai vj tri
g3n dja &idm NMBHN nhét, ¢é tinh @én kich thuéc clia ngudn ddng d4t. Trudng hop dia didm nidm
trén ranh giéi cla c4u tric sinh chén thi gia thidt 9 ion ddng dAt dy béo cyc dal cb khd nang xdy ra tai
dia didm. Trong treémg hop ndy, cdn chirng minh ring, cu tric sinh chén d6 khdng hoat ddng;

—  Xéc dinh khodng céch tir dla didm t&i vi trl xdy ra ddng a4t véi 49 Ion trong dwong dd Ién ddng
a4t cyc dai dy bao trong ving dja chén lan truydn (bao gdm ¢4 dja além NMBHN) thed phuong ném
ngang. Khodng cach ndy dugc xéc dinh trén co s& cac nghién clu chi tiét v dia chén, dja chit va dia
vt Iy (cd ngoai khoi va gan bér) @4 chi ra b hay khong tdn tai dirt gay tai hodic gdn dja didm. Truéng
hep cb dit gy, cAn md 3 huéng, a8 16n, lich sir, 8dng a4t dich chuydn clia cac dirt gay va thei gian
xay ra dich chuydn gin day nhét. Trudng hgp khong cb dirt gay, c6 thé gia thidt ring x4c suét xay ra
@dng dit & khu vye ndy 1 rét thdp. Céc nghlén clru chl tiét ndu trén duge thye hign trong 1an cén
NMBHN. Khodng céch sir dyng trong h thirc tit dn rung ddng ndn a4t phy thudc vao dd sau chén
tiéu va kich thuéc clia cac mang v do d9ng dét gay ra trong viung dja chén kién tao;

~  Gid thiét ddng a4t c6 a3 Ion dy bao cyc dal gén véi viing ddng a4t lan truydn xay ra tai didm thude
ranh gi&i clia ving dla chén kién tao lidn k& gin dla didm nhit;

~  Sir dyng cic phuong trinh dy doén rung ddng ndn dét phit hop dé xac dinh rung ddng ndn a4t do
aong @4t gay ra tal dja &idm, cb tinh dén tinh da dang cia h@ thirc, cach md phdng md hinh ngudn
ddng a4t va didu kién dja phuong tal dja Gidm;

—  Xéc dinh d3c &idm rung ddng ndn d4t.

9 Kha ning djch chuydn dirt gay tai dja didm

9.1 Dirt ghy hogat ddng
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8.1.1 ‘Dic didm Ait gly hoat ddng

Trén co s& d@ ligu dja chét, dja vat 1Y, dia k§ thudt va dja chén, dirt gay dugc xem la dirt gy hoat ddng
khi c6 nhimg dic didm dudi day:

~ C6 chirng cir v& chuydn dich tha hién trén b3 mat hodic gAn bd mat, x3y ra It nh&t mdt 1dn, hoic
nhidu 14n mang tinh chu ky, trong khodng 130.000 nam tré lai day (Pleistocen mudn - Holocen), tai cic
khu viec hoat 8dng kién tao manh (ranh giéi mang); hay trong khodng Pliocen — B¢ tir, tai cic khu viee
hoat ddng kién tao yéu hon (trong ndi mang);

- C6 quan h¢ cAu tric véi mt dirt gay hoat ddng khac da biét va 4a duge chirng minh rdng, dich
chuydn clia dcrt gy ndy co thd gay ra dich chuydn thd hign trén bd mat hodic gan & mat aél voi act
gay kia;

—  C6 két luan hop ly v& kha nang x3y ra chuydn dich thd hign trén bd mit hodic gén b mét, trong mdi
tredrng kién tao hign dai tai dja d1dm NMBDHN, trén co s& ddng a4t cyrc dai diz b4o 11én quan dén clu
triic sinh chén 14 dU 16n va & 36 su phi hop.

9.1.2 Khao s4t x4c dinh khi ndng djch chuydn dirt gly

Thu thap dAy AU sé ligu cb lidn quan v& b mat va I&p gin bd mit thdng qua viée khdo sét lign ving,
tidu viing, 1an cén va dja Gidm NMDHN a8 xac dinh ¢6 hay khéng dirt gay.

Néu blét hodc nghl ngdr 1a cb6 dlrt gay, phai thiee hidn khdo sét, nghién ciru trong 1an can NMBHN véi
ban a3 dla chit - dja mao chi tiét, phan tich do v& dja hinh, khdo sat dla vat ly, 820 hao, khoan 18, xac
dinh tudi cta trAm tich va clia 04 thudc d6i dirt gdy, khao sét dia chdn va sir dung céc k§ thuat thich
hop khéc dd xac dinh 49 I6m va tudl clia cac dich chuyén,

Trong tredng hep cb dirt gy thi phai md ta hudmg, 40 I, lich str, toe 49 dich chuydn clia céc dirt g8y
va xéc diph Iai tudi clia dich chuydn xay ra gAn day nhét.

Xem xét kha niing cac dirt g3y khdng ¢ déu hidu dich chuydn gin bd mit thoi gian gin ddy, nhung cb
thd tich cyc tr¥ 1ai do tich nwéc, bom nwéc, hit nuéc (hodic chét Idng) ra khdi Iong d4t, hay do céc
nguyén nhan khac,

9.2 Khio sét airt g3y hoat ddng

Viéc khéo sat dirt gay hoat d0ng cin dugce thye hign déi vol vide Ira chon dia didm cho NMPHN méi
va cd abi v6l dja 8idm c6 NMDHN dang tdn tai.

Khi lya chon &ia &idm cho NMBHN méi, ndu ¢b chirng i chirng minh siz 13n tal dirt g8y hoat ddng
anh huéng dén an toan clia nha may thi k& ca trong trrémg hop dja didm chura dén mire bj logi trir
theo quy dinh hign hanh, cling cin d4anh gié ai tinh kha thi cba thiét ké, xay dyng va van hanh an toan
cla nha mdy tai dja didm d6; néu cin thiét thi xem xét dja didm thay thé.
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Trudng hgp c6 thong tin v dich chuydn dit gay c6 khé ning gay mét an toan cho NMBDHN dang hoat
4dng thi cAn tién hanh khdo s&t méi d6i voi dja didm. Trudc hét, cin thu thip thém da lidu lién quan
t6i it gy, Néu phuong phép tat dinh khdng ai co s& d& khang dinh dirt gy 66 khong hoat ddng, thi
slr dyng phuong phép xéc sudt pht hgp v&i phuong phép da dugc sir dyng dé danh gid mbi nguy
rung ddng ndn a4t nhadm xé4c dinh dugc tAn suét vuot qua hang nam 881 vél cc dich chuydn khac
nhau tal hoic gdn bd mit Tréi dét.

Xem xét hai logi dich chuydn alrt gay sau day:
~  Dich chuydn so cép, thuémg dugc thé hign dudi dang ddp v& dirt gay sinh chén tryc tiép;

- Dich chuydn the cp, thudmg lién quan véi chuydn adng doc theo cdc mit trugt sinh chén da timg
t3n tal v3 mat tregt khodng sinh chén.

Bidu th{ dich chuydn trong khéng gian ba chidu theo céc thanh phan trugt doc theo dirt gay va géc
nghidng clia dirt gay véi 89 Iom bing tdng @4 truot 83 wdc tinh (A8l véi tAn sust vegt qué hang ndm va
phén vi 8 nguy hidm cho truéc).

Thyc hidn phan tich nguy hidm dich chuydn @t gay theo phuong phép xac sult bling cach st dung
c¢ic quy trinh tuong ty khi tién hanh phan tich @ nguy hidm ddng a4t.

10 Rung ddng nén ait, dich chuydn alt giy va céc nguy hal khéc trong co s& thiét ké

10.1 Céc mirc nguy hidm rung adng ndn aét

Sir dung ciic mirc nguy hidm rung ddng ndn a4t SL-1 va SL-2 1am co s& thiét ké khang chdn cho
NMBHN., & mirc SL-2 ¢in cb cac ydu cdu nghiém ngit nhét v8 an todn; SL-1 c6 ydu cAu va an toan
thép hon, twong (ng v&i cip 40 Adng dbt c6 xac sudt xdy ra cao hon.

Khi phén tich 9 nguy hidm dong a4t bing phurong phap xéc sult, sir dyng dir liéu tham chidu vé tin
sudt vrot qua hang nam hodc sir dyng phuong phép tiép cdn dya trén higu qua da dugc thd hign trén
thyre t4.

Hal mirc SL-1 va SL-2 dugc x4c dinh thdng qua bidu di¥n phd va ban ghi theo thdi gian (dugc gidl
thich tai khodn 10.3). Rung ddng ndn &4t cin dugc xac dinh trong didu kign tredng ty do, tai bd mat
clia ndn G4t hay tai cac 80 su c6 phan bd cic loal ndn @3ic trumg va phi hop véi yéu cdu clia vige
khdo sét. Rung ddng ndn a4t a8i véi didu kign cia ting d4 gbc tham chibu cin dugre xéc dinh ndu cb
co s& dir lidu dja k§ thuit phi hgp. Tinh toén rung ddng ndn G4t tal A9 sau ndn méng va tal bd mat, cb
tinh @én sy trong tac gila céc Kop @4t d4. Xem xét sy trong quan gitra rung ddng ndn a4t tham chiéu
63 xac Ginh dugc va phén tich phdn img clia ndn a4t tal dja Giém.

10.2 Phd phin (mg trong co s& thiét ké

Li8n quan dén phd phén (ng trong co s& thiét ké can phén tich phan (g clia nén a4t tai dja didm, xéc
dinh phd phan (g cing mdc 39 nguy hiém va phd phan (ng chuén héa.
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Thye hién mdt hodic ¢ hai cach tiép can duéi day 68 phan tich phan (g clia ndn aAt, c6 tinh dén cac
diu kign Gja chit va dia k§ thust tai dja gidm:

- Phan tich phan (rng clia ndn a4t mdt cach glén tiép thang qua sir dyng h$ thire tht din rung dgng
ndn a4t (hé thirc tit dAn rung ddng ndn a4t dugc xdy dyng cho I&p a4t dudi bd mit c6 dac aidm dac
trung cho dja didm);

~  Phan tich phan (mg cia ndn a4t mot cach tryc tidp, két hop véi phan tich @9 nguy hidm ddng d4t
bing phuong phap xéc suét.

Khi xac dinh a0 khdng dam bdo (cho c hal phuong phép tran), cAn xem xét anh hudmg clia a4 khdng
@am bdo dr ligu 6 dugce sir dyng cho hé thirc t4t dAn rung adng ndn @4t khi phan tich nguy hidm &dng
at, khong 1p lai hai 14An cling mOt @0 khong dam bao.

Xay digng phd phén rng cing mirc 66 nguy hidm bang cach lyra chon gié trj trén céc trye cla phd phan
(g trong (mg v&i tAn sudt vieot quéa hang nam dugc quan tam, C6 thd xay dyng mot hodic nhidu phd
phah (rng ciing mirc 86 nguy hidm trén co s& két qua phan tich 49 nguy hiém déng d4t bang phurong
phap x&c suét va két qua phan tich phan img clia ndn a4t tai dia @1dm trong tredmg hop cin thiét.

Thé hién phd phan img chulin héa bing dwémg cong min ¢4 két hgp ddy AU thdng sb rung ddng nén
@At @Au vao v&i tAn sb cao va tAn s thip, phuc vy cho myc dich thibt ké k thuat va tinh toén tac 6dng
tich Ity clia nhidu ngudn ddng a4t. Xac dinh hinh dang ctia phd phén (rng chulin héa tir céc phd phan
(g khac nhau trén co s& céc ghi nhan v8 ddng a4t va cac ybu 18 k¥ thudt o6 lién quan. St dyng tf 1§
phil hgp cho phd phén (rng chudn héa 8 bao ham cac mire rung ddng ndn a4t trung binh & céc tan sé
khéc nhau.

C6 thé ¢ céc train dng a4t gén dja didm cb 49 16m tir thap @én trung binh, tAn suét twong adi cao, thei
gian xay ra ngén, gia téc rung ddng ndn cuc dal cao. Vide sir dyng gia tée rung ddng ndn dit cyrc Gai
clia c4c d8ng a4t loai ndy a8 xéc djnh 11 18 cho viéc bldu didn phd phan tmg chudn héa trén dai rdng c6
thé 1am cho hinh dang phd phan (ng chuln héa khdng phis hgp véi thye té. Khi 84, nén si» dung nhidu
phd phdn ng cho myc dich thiét ké a8 thd hidn dugc ban chét clia cac dang ngudn ddng 84t khac
nhau.

10.3 Ban ghi theo thod glan

10.3.1 Khal quét

Ban ghi theo thdi gian cdn phan anh dugc cac thong sb rung ddng ndn a4t dugc thd hign trong phd
phén (mg hoZc cac phd bidu didn khac c6 bd sung céc thdng s nhu khodng thel gian, pha va cac
théng s6 khac. S6 lugng ban ghi theo therl glan cin sir dyng trong phan tich chi tiét va trong quy trinh
tao ra céc ban ghi phy thudc vao logi phan tich dugc thyc hign. Ban ghi theo théi gian phai, ddy ad ¢
tién hanh céc dang phan tich kg thuat cAn thiét nhdm bdo dam thiét k& an toan NMDHN.
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10.3.2 Khoang thi gian rung ddng ndn ait

Khodng thdi glan rung ddng ndn a4t do ddng ait gay ra dugce x4c dinh dya trén nhidu yéu t8, bao gém
48 dai va 9 rdng clia ddp v& aat g3y (thong thudmg dugc thd hidn bing a9 16m), thong sb vé (&p vo
Tréi g4t doc theo dudng truydn song dia chén (thdng thudmg dugc thé hién bing khodng cach), didu
kién bén dudi dia didm va sy c6 mat cia bd trdm tich. Vige xac dinh khoding th&l gian nay phai nhét
quén trong subt qu4 trinh d4nh gi&. Khodng théri gian rung ddng ndn aét thudmg dugc xéc dinh bdi cac
ybu té sau day:

- Khodng thoi glan tir Iic bét dAu xdy ra rung ddng ndn a4t aén thei didm gia tbe rung ddng ndn aét
gidm xuéng cdn § %'gla téc.rung ddng nén a4t cyc dai;

— Khodng th& gian gira cic dudng phan vi thir 95 va thiz 5 ctia tich phan binh phuong gié tr gia the
trung binh;

- Khodng thi gian trong d6 gla tic vergt qua 5 % gia téc trong treemg (5 % x g).

Khi x&c dinh khodng théi gian thich hop d8i véi cac ban ghi, cAn a3t trong sb cho cac chirng cir thye
nghlém trong co s& dir lidu lidn ving. B&i véi cac dia didm tai d6 cb rung d9ng bidn d9 trong ddi thdp
do cic trdn d0ng G4t 16n, & xa, cd khd nding gay ra hod Idng ndn d4t, thl ban ghi theo thdi gian duoc
str dyng cho sy kidn héa idng ndn 34t cin bao gdm ca ban ghi clia bidn d§ thdp trong khodng théi gian
thich hop.

10.3.3 Phwong phép xdy dymg bédn ghi theo thol glan

Khi st dyng céc phurong phép khéc nhau 38 x4y dyng céac ban ghi theo théi gian, cdn bdo dém sy phi
hop véi cac ddc didm cla dhng d4t 1am co s& thiét ké véi hinh dang, bién 49 cla phd phan ing va
khoding th&i glan clia rung @dng ndn a4t.

Phirong phép thudrng diing 68 xay dyng ban ghi theo théi gian lam co s& thiét ké bao gdm:
~  Bé&n ghi dugce lira chon va chia ty 19 mdt cach phis hep, véi hg sé ty 18 trong khodng tir 0,5 dén 2;

- Bén ghl dugc kya chon mot céch phit hop va duge didu chinh bing k§ thuat ghép phd 6 tinh dén
céc dic didm pha clia rung ddng nén dit;

- Ban ghi duege md phéng dya trén cac phurong phép mé hinh sé;

- Céc phuong phép nhén durgc ban ghi gian tiép khéc.

St dyng phuong phép s trong mé phdng dirt gy, sir lan truydn song dja chdn va céc hidu (mg clia
dja didm (vi dy, bing viéc sir dung phuong phép ham Green thirc nghiém) a8 déanh gi4 rung dong nén
d&t. Trong trudmg hop 46, c6 thd sir dyung rung ddng ndn dét clia céc khu vige c6 sdn théng sé phit hop
a8 bd sung cho cac phurong phap truydn théng. Céc phuong phép tiép can méi nay phdi dugc 4p
dung mdt cach than trong, dic bidt vi cac Iop a4t c6 phan (ng phi tuyén tinh.
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Khi sir dung phd phan (rng 83 x4y dyng ban ghi theo théi gian, cAn bao ddm ban ghi bao gdm cé thanh
ph3n nang legng phd hop thdng qua rung Adng ndn a4t Iam co s& thiét k8, bAng céch tinh cic ham
mét a9 phd cbng suét tuong Ung.

10.3.4 Rung adng ndn akt theo phirong thing dimng

Rung ddng ndn @4t theo phirong thing ding (phd phan (rng va ban ghi theo thdi gian) dugc xay dung
- bing cac phurong phap trong ty nhur 83 4p dyng cho rung ddng ndn a4t theo phurong ndm ngang. Tuy
nhién, trong tredmg hop khong cb sin h@ thirc tht dAn rung ddng nén a4t theo phuong thing dimg, c6
thé gia thibt 17 18 cho trudc gitra rung A9ng ndn a4t theo phuong thang dirng va phurong n&m ngang.
Béng chtrng thirc nghigm cho théy tf 18 gitra rung 8dng theo phirong thing dimg va theo phurong ndm
ngang thdng thudmng thay a8i trong khodng chu ky tir 0,5 88n trén 1 & va 16n nhét i voi agng Ght
manh, khodng céch gin va c4c thn sb cao.

10.3.5 Rung adng ndn alt adi véi céc cdu tric ndn méng ngdm duge b Iap

CAn xem xét bd sung mdt sé yéu t§ cho tnedmg hop cu tric ¢b sir dyng hd théng ndn méng cb 18p
khang chén, trong @5 quan trong nhét 12 &nh hurdng 1au dai cé thd gdy ra nhimg dich chuyén dv qua
mirc clia cac thanh phan trong h¢ théng nén méng cb 12p. Kiém tra va dida chinh ban ghi theo thdi gian
a2 tinh @8n cac dnh hudng 1au dai 6. '

Xay dyng phd phan dng va ban ghl theo thdi gian 881 vél cac cdu tric ngdm (v dy nhu h$ _1h6ng
dudng bng) phyc vy cho vide thiét ké. Tuong ty nhu vdy, khi xem xét @én tac ddng clia bin loding
trong a0, hd thi cin xdy dyng md hinh rung adng nén g4t thich hop.

Péi v6i dia Aidm a4 thyre hidn phan tich dich chuydn dirt g8y, sy dich chuyén airt gay lidn quan t¢i cac
cdu trac dang khio sét tr cac dudng cong nguy hidm cla dich chuydn dit gay thdng qua tAn sb vugt
qué hang nam cAn phis hgp véi céc ydu cdu an toan theo quy dinh.

104 Danh gi4 cic nguy hiém khéc 1ién quan t&i ddng ait

B&n canh vidc @4nh gi4 dd nguy hidm clia rung ddng ndn a4t va adrt gsy bd mat, két qua phan tich 40
nguy hidm Adng a4t phai dugc sir dung trong danh gia va gidm thidu céc nguy hidm khéc lién quan téi
adng a4t, c6 khd ning anh hudmg nghidm trong ti an toan clia NMDHN. Céc nguy hidm nay bao gdm
s6ng than, hoa 1dng ndn aAt, dd bAt dn dinh clia cac sudn déc, syt lun, cac khoang rdng dudi bd mét
@4t, qué trinh karst va hu hai cac cdng trinh chira nueéc. Nguyan nhan gay ra nguy hidm nay 12 do rung
ddng ndn g4t hogic dirt gy gin bd mit. Can tién hanh danh gi4 ky Ivdng nhdm xé4c djnh anh hudng
clia c4c nguy hidm thir cp t&i toan bd dd nguy hidm addng a4t, akc biét khi tién hanh dénh gia an toan
dia chin biing phurong phap xac sudt ai véi NMBHN.
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Thwr myc tai ligu tham khio
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