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VI PHAN WXC OOXC OAr THANH PHO DIEI\ EIEX

r. uo oAu

Trong nhitng nlrr gdn ddy, thrinh phO DiCn
Bi0n ngdy cl)ng d6ng vai tro quan trong trong su
ph6t tri€n khOng chi deii voi tinh DiOn Bi€n rnd cdn
lA trung tarn van ho6, kinh te cria ci vung TAy Bdc.
XAy dung vi ph6t trien th)nh phci Dicn Bi0n, ngoii
nhfng yOu tei lich su, chinh tri, kinh te..., 1161 1,6u
td khOng the khong tinh dei d6 li hoar ddng d6ng
dAt cria khu vuc. Theo dAnh gi6 chung, khu vuc Lai
ChAu - DiOn BiOn li vung c6 hoat dOng dia chAn
manh nhdt nudc ta. Tinh tu ddu thO ky Z0 Cen nay,
tr0n khu vuc nilt di xay ra nhidu d6ng dCt uranh,
trong d6 phzii kd ddn d6ng ddt Dien Bicn 1935 (Ms

= 6,75) v). dong ddt Tudn Gi6o 1983 (Ms = 6,7) r,i
mdi dAy nhdt te dOng drit Di€n BiOn ngiy 19-02-
2001 (Ms = 5,3) dd gay thiet hai n,rhiOm tron-q cho
khu vuc thinh phO vd cic hul,en lAn cAn. ViOc hu
hai clc c6ng trinh trong d6ng dit nAy cho thriy.
ngoAi cic yeu td r,6 chdt luong xAy dung con c6
iinh huong crla didu kiOn ndn ddt l€n dao d6ng
dOng ddt, do vAy t6c d6ng d€n mric d6 ph1 hoai
cria cdng trinh trong dOng dit.

Ngay sau khi xay ra dOng ddt DiOn BiOn Ms5,3
Vi0n VAt Ij,' Dia cdu di ti0n hinh nhidu d<rt khrio
sit. Ddu nlm 2003, rnOt khdi luong c6ng vi€c vdi
hon 50 didm do dao don-r vi dia chCn vri 25 dienr
do dia chdn tham do duoc ticn hanh vdi muc dich
lap b:in d6 vi phAn vDug d6ng dit thAnh phO DiCn
Bi0n. Mac drl trudc da)/, trong narn 1996, dd c6
bain dd vi phAn vung d6ng ddt khu vuc long chiio
DiOn Bi€n, nhung trong dong ddt nAm 200 I vi sau

d6, nhidu s6 liOu mdi duoc t4p hqp, nhi6u k! thudt
mdi duoc 6p dung. B)i b6o ndy nhirn tfing hop c6c
sO li0u d6 de xay dung mOr brin dd vi phAn vung
dOng ddt th)nh pho Di€n BiOn c6 khri nang d6p fng
duoc duoc c6c yOu cAu vti rhict ke kh6ng chdn theo
clc ti€u chudn hiOn nay cho thAnh phO.
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LE TU SON, NGLryEN QUOC DUNG
NGL]YEN QUOC CUONIG, NGLryEN T16\T HUNG

II. ANH HUO].JG CUADI€U KN{ Nh{
Og.{ N,CO DONG CUA DONG DAT

Trong d6ng ddt nranh, dao dOng cua d6n_g ddt
chiu dnh huong rCt ldn b<ri clc didu kion dia
phuong (di0u ki€n ndn). MOt c6ch don gitin, dao
dOng cria dOng dAt tai n6rr dA s6 nho hon nhidu so
vdi dao dOng tai ndn ddt. Clc nghi€n ciru chi tiOi
hon cho thiy dao d6ng dOng ddt phu thu6c viio cAc
yeu tO chinh nhu dac diern hinh hoc (chidu di1,
ldp) vr) clic dic di€m co l! (van tdc trul,On s6ng
ngang Vs, nrit dO ddt di, he so tit ddn) cria cic l6p
ddr dL. Brin chit rinh huong cua cic yeu to clidu
kiOn ndn IOn dao dOn-q d6ng dCt li do su khu€th
dai dao dOng d6ng dt't boi ciic ldp dit bo roi.

Trorrg rlidn ftin sd, viec khuOth dai dao dOng
dong ddt hinh thinh clic dinh phti mi tdrr so cila
cac dinh phii niiy lien cluan ci deh dd dii1,r,a viu
toc cria circ l6p trclt ntdt. Bicn dO cira chc dinh phci

ni,y liOn cluarr chu yeu tdi su tudu-s phtin tro s6rr_u

(tich sd gifa vAn tOc truydn s6n_e vri mir d6) gilrr
l6p rtt gAn bd mir v) dir goc nirl b€n dudi, tdi do
t6t ddn trong c6Lc ldp bd ror v) ydu hon rn6t chit,
tdi dac didnr crla truong s6ng tdi (dang s6ug. goc
t6i, truong gdn hay ttuong xa...).

Tlong midn thoi gian, nh0ng inh huong n)1, thg
ddng tdi biOn d0 cuc dai (PGA), dang s6ng vil khorin_c
lAu dao dOng. Mat kh6c, circ trint tich cAt con co
thd bi hoA ldng l)m girim manh gia toc ndn cuc dai.
Ngoii ra, circ cau trirc 2 chidu, 3 chidu tlorrg kh6ng
gian cfing Iim biOn deii a6ng ke dao d6n_q d6ng dit.

N6i chung, rinh hudug cria drdu kiOn dra phuong
(di6u ki€n ndn) lOn dao d6ng dong dt't ld nir phuc
tap v) nhi6u rnat, b<yi viy c6 rCt nhidu nghi€rr cuu ci
vd ly thuyOt lAn thuc ti€n di vi dang duoc ticir
hinh. Trong thuc ti6n, hai thOng sO cluan trorrg nhit
nhim x6c dinh rinh hudng cua didu kiOn ndn lOn

dao dOng dOng dAt rranh lii chu ky trOi \,) he sO

khuOch dai bi€n d0 cfa n€n dAt. ViCc xhc dinh vi



phAn chia clc yOu tO niy chinh li n6i dung cria vi

phAn vung dOng dit. Trudc khi di vio c6c phuong

phAp vri kot qui vi phAn vung chirng ta xem x6'r c6c

dieu kietr tu nhi€rr cua thirrh phO.

III. DAC DIEM DIACTIAT, rcEI TEO V,q.

DIA CHAT CONG TRiNH KFIU \1JC
THANH PUO OTENI EIEN

L Dic dilttt dia hinh. dia nao vi dia ting

Thinh ph6 DiOn Bi€n nAm o phia dOng bac

thurrg ling DiOn Bi€n. Day ld thung llng c6 kich

thudc trung binh (dii 20 krn rOng l0 km) c6 dang

elip, k6o drii theo hu6ng B-N co dia hinh kieu ldng

chrio r,6i khu vqc truug tem c6 dO cao tuyOt dOi

khoring 460-465 tl v) xung quanh ria dia hinh cao

dCn vdi dO cao tu1'61 661 550-870 m. Song NAm

ROm chay doc theo thung lfirrg vii chia thurrg lOttg

thdrrh hai phCn kh6ng doi xftng vdi c6Lc bic dia

hinh tuon-s doi 16 rr6t. Vd ngu6n gOc hinh thii'
thung l0ng Dien Bien durvc chia thdnh hai khu vuc'

Vuug dia hirrh b6c nlotr ci hai ben ria phiit tlien tr0rt

clrc loai dCt dir khirc nhau nhu granit, basalt, trdnt

tich luc nguyOrr. Vung dia hinh tich tu g6m chu yOu

clc bic th€rn vi bii b6i ciia song Narn Rorn.

Vd ntat dia ting, nl6ng cua thun-r lfing Di0n

Bion lI circ di Paleozoi thuOc h€ ting Huoi Nhi,

phia tron li circ dl Mezozoi thuOc h0 ting Ndrn

Mu, SuOi Bling. Di thuOc cic hc tdng ni1' c1.t; ttl
l) chc trirr tich luc nguyOn : phicn s6t c6 xen clt
ket vl) bOt kci. Phun triio basalt c6 tucii Kainozoi

phan bo doc theo nOt ddi c6 phuong i kinh tuyeh

c6 the lien quan dOn doi pha huy di qua trung tarn

long chio. Clc thinh tao DO tir - sin pham cua

hoat clOng sOng Ninl Ronl gOm cuOi soi. cit, cit
b6t lArr s6t vi nhidu nhit li chc loai s6t nrarlg tirlh

phAn nhip. Ngoi)i ra, con phlt triOn circ thinh tao

h6n hop: bdi tich. lu tich. suon tich vi tin tich.

2. Kieh ho, dtit giY

X6t r,6 cifu trirc, long chiio DiOn BiOn nhu li
mOt tring gifa nrii bi lip diy boi cic thinh tao D0

tri, phirt tlierr tr€r.r rlhin ciia mOt n€p ldi l6n

Mezozoi sdnt (tr'[ng n-ehich diio). Theo Trdn Van

Th6ng [5], trOn phOng nang tan kiOn tao dang vorn

- kheii tring, r,ring trlng Di€n BiOn ph6t trien nhu

lnot clia hio do su \/trn dong t6ch giln - sut lun cua

dft gl1, h kinh tu1'dn Lai Chau - Dion Bien di€n ra

16 ring nhit tu Pleistocen gifa vdi tdc dO cd 0'25

r-nrn/nitt-t.

C6c dirt gay phA hrly o virng trfrng DiOn BiOn co

th€ t6ch thlnh c6c hc thong theo phuong DB - TN'

TB - DN, I kinh tuydn vi li v! tuygfi. Trong s0

nhlrng drlrt giy d6, quart trong hon cti li h0 thong

dfit gAy Lai ChAu - Dion Bion.

a) Dttt gdy Lai Ch€tu - Dien Bien. li mOt phdn

nh6 cua ddi dft gay Lai Chau - Dien Bi€n - Luong

Pra Bang - Pursat r,6i teing chidu dii hon 1.200 km.

Day li ddi dut gAy siu, ldn, phAn nri6n ki€n tao.

Co chd hoat dOng cua dut gAy ffong hiOn dai li)

thuAn - trudt h'Ai, met trLrdt cloc 70" cim vd phia T-

TB. Tai khu vuc DiOrr BiOn, theo cic khdo sat mdi

nhdt, nh6nh chinh cila dft g5y Lai ChAu - Dien Bien

chay qua L)o tui phia bic Hufji Chan. Chirrh ffert

dft g51, nriy, dOng ddt M5,3 ng)y 19-02-2001 xiy
ra circh thinh phd Di6n Bi€n l8 krn giy nhidu thiOt

hai cho khu vuc thrinh ph6. Chidu rOng cua ddi ph:i

huy cua nhiinh chinh dat tdi 800-1.000 m lIm cho

circ dir phiOn s6t ctja he tdng Lai Chiu bi cI nltt. ep

phieir rnanh lTlin Vin Thing 2001).

U Dtn gAy Hudi Chan - Di€n Bien . duoc

xem nhr.r nhArrh nho horr cua drlt gly Lai chau -

Di0n Bi0n vdi chidu r6rrg d6i phn huy 200-350 m

chay theo phtrong 6 kinh tuyOn tu Hu6i Chan clua

phia dong btin Thuli T6c' bin Linh, Mtltrng Pon k6o

dii xuong Di€n BiOn tr€n chi6u d)i40 km l5l. Tai

tr0ng Dion Bion, dut giy Hueii Chan - Dien Bien

phrit tri€n thinh hai dfit gAy nho hon tao thiinh mOt

hO thOng khOng che cidi sut dia hio trung tAm vdi

chi6u rOng khoring 1,5 kn.

- Nhirnh phia dOng (dut gAy D0ng DiOn BiOn)

chay doc sudn phia dOng sOng Nim Rorl gdn truc

duong DiOn Bi0n di Brin Phii vdi chidu r6ng doi

phh hut' cd 400 lr, rnlt tt'tlot cirrl vd phia tAy r'6i

g6c 80". ThO nfun ctja m+t trudt dft gay

260-210n0-80", co cho dich trucrt h-ong D0 trlr li
thuan, trudt bang trii.

- Nhinh phia tAy (dftt gly Tay Dicn Bi€n) c6

chidu rOng d6i phn huy nho hon (280-350 rn), chay

gdn song sor.rg vdi rrhanh phia d0ng clch khoang

1,5 kn vd phia ttry, b€n brr phrii cua sOng N0r.n

Rom. Mlt trLr<vt cria nhrinh clut gly nriy cirl doc

dfng 180") vd phia dOng.

Trong TAn kiOh tao, khu vuc tring DiOn Bien'

vur.rg sut ltu trung tArn duoc phAn chch bdi drit giy
DOng DiOn Bien vi TAy DiOn Bi0n. Hai ria thung

lfing li circ ddi nAng dang dia lui" duoc phArr chia

thdnh c6c khdi nAng theo circ muc dO manh, trung

binh vi yOu.



3. Cic loai nC'n del vi phin ving dia chAi cdng
trinh (DCCT)

Chidu sAu nghi€n ciru dlc didm DCCT ciia ndn

ddt do thi DiOn BiOn Id 15-20 m (chidu sAu trung
binh cria c6c 16 khoan DCC|). Trong pham vi nghiOn

cfru c6 mit ddy dri clc nh6rn ddt d6 trong phAn loai
dait xay dung : nh6m ddt dac biOt (chfa hfiu co vd
bin), nh6m ddt hat min, nh6m ddt hat tho vi nh6m
da [1. Vd teing the c6 the chia ndn DCCT do thi
DiOn Bi€n ra cAc dang cau trfc ndn tu nhien sau :

a) Ndn trlrc tidp nam t)n da gdc : ki6'u cdu

trfc ndn dang niy phAn bo o nhtng khoainh lO dA

gOc thuOc phia bic vd c6c day nii d6 o ven ria
vr)ng trfrng Di€n BiOn. ffen circ b€ mit dinh vd

sudn thudng phan bd eluvi v6i chidu ddy khdng
lon (rhuong rn 0,5 - I rr vd ir khi dch 2 m). PhAn

dA gcic 16 truc ti0p g6m cAt bOt k€i, s6t k&, d
basalt ch[ta olivin vA d6 granit biotit.

b) Ndn tren trdm tich De tu va dd g6c ' kidu
cdu tric ndn hai ldp phAn bo kha rOng rli trong
khu vuc. Cic thlnh tao D€ tit nam tr€n c6 thdnh
phdn chri yOu li s6t, b6t, cet doi khi c6 lan it dam
san thuOc c6.c thinh tao c6 ngu6n g0c h6n hop
edQ, dpQ, apQ, deQ, apQ... vit c6c thdnh tao thdm
bAc IV cria sOng Narn Rorn (dQ?'). Ddt tu nhien
thudng o trang th6i deo cirng. it khi li d6o mdm.
Bd ddy thudng tu 3-5 rl, it khi tdi l0 m. Nlrn dudi
c6c thinh tao DO tf li di g6c nhu di nOu o rnuc a.

c) Ndn nam tr1n trAm tich De U 'kieu cdu trric
ndn dang nAy phAn bci chri yOu tren c5c khu c6
trdm tich thdrn vd bdi b6i s6ng NAm Rdm thu6c
c6c thinh tao aQ)b, oQ?,oQl',oQ3r.- Phdn tren
thudn-e ld s6t, s6t pha mliu nAu x6m, x6m den d6o
mdm, dOi ch6 deo chay. chidu ddy 3-5rn. PhAn

du6i phei bicn ln cic l6p c6t hoac s6t lan cuoi, san

s6i, bd ddy thay d.ii l0- 15 m.

NguyOn Dich D! vi NguyOn Van Tg ll I di xem
c6c ydu tci ngoai sinh li ddng nht't trong khu vuc
vd ti6h hdnh phAn ving dua tren c6c ycu to kiOn

tao, dia chat, dac diem cdu trrlc ngudn gOc vd hinh
th6i c6c dang dia hinh, sLr phAn bO theo khOng gian
(theo di€n vi theo chi6u sAu) cria c6c phAn vi ddt
dA vd tei hdp trong khOng gian, dOng thli cria nLrdc

du6i dt't. Vdi bon phu khu DCCT duoc chia dua
tr€n cic dac tinh dia mao vd cuong dO hoat dOng

TAn kien tao tei hqp vdi ba kidu ndn cung vdi c6c
phfc h0 d{t, citc t6c giri rren dd chia khu vuc Dien
Ri6n thinh 22 khoinh DCCT. Trong gioi han cila
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thdnh phd DiOn Bi€n, chri y€u li c1c rrdn loai c
(kieu ndn trlim tich tren trAm tich)

Ngoli c6c dac didn di n€u tr€n, con clirr luu 1,

d€n hai vAn dd :

- Tr0n c6c d6 gOc (trAm tich luc nguy€n : cit
b6t k€i, s6t kOt vd da basalt) con phirt trien vd
phong ho6 ddy lim -cidm tinh chdt co l! cila cic
loai d6 n)y. Dic biet, l6p phong ho6 manh, tu1, r,[p
gii duoc cdu tr0c cua di -u6c nhung bi phong hoi
dOn trang th6i s6t, s6t pha c6 tinh chdt co If vr)

truydrr s6ng thaip giOng nhu tinh chdt co lj, cua cic
l6p s6t, s6t pha.

- Chidu sAu tdi dl tai vung trung taln long chaio

dattli 150 rn. PhAn ldn clc ldp trdm tich c6 nrit
trong rnat cit le cic l6p dtt ydu. Chidu ddy trlng
phri bo roi ddy nhu vAy sC tirc dOng rdt nhidu deir
dao dOng cria ddng dCt rnanh.

IV. CAC PHUONG PHAP DANH GIA
ANH HUdNG CUAoIEu KH\TNBTT TaT

TFIANH PHO DIM{ BIEN

DOi vdi nghiOn cfu vi phAn vung dOrrg drit th)nh
phd DiCn Bi€n, hai phuong phhp chu yeu duoc su

dung ld phrrong phhp do dao dOng vi dia chin va

phuong phAp x6c dirrh vAu tdc truydn son,q ngang
Vs dua trOn do dia chafn tham do. Hai phuong ph1p
duoc lua chon su dung dua tren nang luc thiei bi
san c6 tai Vion Vat lj,Dia cdu.

1. Phuottg phltp vi dia chdn

Dao d6ng vi dia chair (rniclotrentor) li c:ic dao
dOng biOn do nh6 c6 chu k! thay deii tri 0.1 sec.

den l0 sec. ciia ndn ddt gay ra boi c6.c hoat dOng tu
- nhiOn (gi6, s6ng bidn...) hay nhin tao (hoat d6ng

giao thOng, c6.c nhA niy, xj, nghiep). Dao dOn-e

nhu vay chi c6 thd duoc ghi bdi chc rnly dia chCn

c6 dO nhAy cao vi dI duoc sri dung de nghien cfu
d6nh gi6 dac ttung cria dao d6ng ndn. Tai thinh
pho DiOn BiOn, phuong phip ty sei phci bicn dO

gi0a phd thlnh phdn nArn ngang vi phei thdnh phrin
thAng dring crla dao dOng vi dia chAn do Nakantura
dd xudt [3] duoc 6p dung nhim xdc dinh chu kj,
trdi l, vi h0 so khueth dai biOn dO A,, ciia c6c ndn

ddt. Nakamura [3] dI phirt tridn ky thuAt n:iy dua
trOn ba giri thiei chinh sau :

a) Nhi6u vi dia chdn duoc tao boi su khric xr
vA phiin xa ciia s6ng ngan-t vi. s6ng mat trong mOi

trudng phAn ldp ndm ngang.



b) Cac ngu6n nhi6u dia phuong khOng dnh

hu<rng dao dong vi dia chdn tai dlry ciia c6c cdu

tr0c bo roi.

c) Cac tdp ddt y6u khong khuech dai thinh
phAn thing dfng cila dao dOng vi dia chdn.

Ncu nhrr k! hieu phei Uien do Fourier ctla dao

dOng vi dra chdn ciia clc thinh phdn ndm ngang

NS, EW vi thiinh phdn th6ng dfng UD lA Fp5, Fsvv,

vd Fyp, nhu vAy ty so phei biOn dO Fourier (AR)

cria duo d6ng vi dia chan c6 the duoc xlc dinh:

H)m s0 truydn dat SE vli A5 li0n quan truc tie-p

v6i hi€u ftng ndn c6 the duoc x6c dinh boi :

A,. = v' . s,.. = H' (2)" vr HB

rrong d6 H vI V la phei doi v6i thinh phdn nam

ngang vi thing dung ciia dao dOng vi dia chdn tai

mtt ddt (S) vi tai m6ng dir gdc (B). Hicu fng ndn

l[c niy duoc xac dinh boi Sv :

^ .S" ^ Hr VuJM = ; <> .),, (3)n( '"' Vt H,

Nakarnura (1996) [3] cho rdng phei cua thdnh

phAn thtlng dring (Vs) ve thAnh phdn nlrn ngang

(Hu) li tuong duong tai m6ng da goc :

do vi dia chdn duoc phan bd tuong doi ddu trong
pham vi thinh pho Dien Bidn vdi khoting c6ch

gifa c6c diem ln kho:ing 500 m. Trong qu6 trinh

do. sri dung clc thong sd do sau :

- TAn sO l6iy miu : 200 miu/s.
- BO loc tAn thAp : 50 Hz
- Do dii dudng ghi : l0 phrit.

Sau khi do, sd liOu ghi tr€n miry tinh vA xu ljr
bang chuong trinh chuyOn dung theo cAc buoc :

- Qtiy duong ghi s6 liOu thinh 16 doan voi

chi6u d)i cila m6i doan lA 2.048 diem.

- M6i mOt doiur duong ghi trorrg midn thoi gian

duoc chuydn sang midn tdn sO nhd ph6p chuyOn

Furier nhanh (FFT).

- Nh[m khic phuc su mdt nang luong, c6c duong

phei sau khi chuydn dcii duoc lim tron v6i ctia sej

Parzen v6i chidu rong 0,4 Hz.

- V6 circ duong phei vi dudng ghi dao ddng cua

16 doar-r sO liOu nharr loai bo c6c doan ghi c6 nhicu

ldn. Chi nhirng doan sO liOu khOng c6 nhi€u rn6i

duoc sL? dung trong phArr tich sau niy.

- Xlc dinh ty sd phei bien do thinh phdn narn

ngang vi thinh phdn thing dirng theo cong thric
( I ) vi vE dd thi. Chu k! troi T,, vi he so khueth dai

biOn dO A. ciia ndn dit duoc xirc dinh dua trOn c1c

gil tri cuc tri ciia bieu dd H/V.

3) Phuong phdp dia chnn thdtn dd xac dinh vin
tdc truy€h s6ng ngang Vs

Df,c tnrng dia chdn ciia ndrr ddt, vd biin chat duoc

xirc dinh qua tinh cha't co ly vi chi6u ddy ctia c6c lop

ddt c6 mlt trong mat cit, trong d6 vAn tOc truy€n

s6ng ngang (Vs) d6ng vai tro quan trong nhAt.

Trong quy pham khing chCrr nhidu nu6c di silt dung

vAn tOc truydn s6rrg ngang trung binh trong 30 m
ddu tion cila mat cit dd phan loai ndn dit vi dua viio

d6 dd chon lua circ duong phri rhiet ke thich hop.

Bring phan loai ndn dAt dan ra dudi dly (bdng l)
trich trong du thiio thict ke khArrg chan cOng trinh,

ti€u chudn xAy dung Vi€t Nam l7l tve thuc chat, day

chinh li phAn loai ndn ddt ciia Eurocode-S).

Trong d6 vAn tOc truydn s6ng ngang trung binh
trong 30 m ddu tiOn ciia mit cI;t xic dinh theo c6ng

thfrc :

,Th,_ 
V,;

(1)

, HU
viy neu ;:

vll

^ H..

= I tacO J,ur=7; (4)

v) bcri vAy, hiOu fng ndn Sy c6 the duoc bidu dicn

b6i ty so phri bien do cua thinh phdn nim ngang

vi thinh phdn thing dirng tai mit dCt.

Mic du con c6 nhidu tlanh cii vd l!' thuyOi vi cAc

giri thici, nhung khi so sirnh v6i circ phuong phlp t'i
phAn vung khic tai Mexico, Lrmo v) Chavez-Garcra

l2l dd chirng minh tinh hiOu qui cua phuong phdp.

Do tinh dn dinh cila n6, phuong phirp ty sO H/V da

duoc 1p dung r0rrg rdi dd x6c dinh dlc tinh dia

chdn crla ndn ddt trong d6 dac bict hiOu quii khi x6c

dinh chu ky tr6i (chu ky tu nhi€n) ciia ndn dat T,,.

2. Ghi vi phtin tich s6'li€u dao ddng vi dia chin

De tien hrinh do dac dao dOng vi dia chAir tai

thinh pho DiOn BiOn, bO rnly dia chan ghi s0 drii

dOug hoc cao K2 cua hdng Kinerr.retrics (M!) duoc

su dung vdi 3 rnly thu chdn SS-l (2 thinh phdn

ndm ngang, I thinh phdn thing dfng). Clc dietn
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Bdne l. C6c loai ndn dA't

Circ tham s6[.oar
nen

M0 td loai ndn

A Di hoac c6c thinh tao dia chdt tua d6, ke cri citc l6p
$_* v_e_s hgr l"r-."n b_d mflt 5 !"s1
D{t cit, cuOi soi rdt chat hoac ddt s6t rdt cring c6 bd

B dAy it nhdt hAng chuc m6t, tinh chdt co hoc ung ddn
theo dO sAu

360-800 > 50 > 250

Vr..ru

(m/s)

> 800

Nsrr
hhirt/30 cm)

uu
(Kpa)

C
D{t citt, cuOi soi, chat vua hoac s6t cring c6 bd ddy

I 80-360 l5-50 70-250
lon l-r)1*9. -c_hq_c_ 

dQ_1 he11g !14m m_6!

Dtit rdi trang th6i ti xdp den chat via (c6 hoic khOng
xen kep vii lop ddt dinh) hoac d6it dinh tqang rhai tu < 180 <15 <70

E

SI

pdm d_On cril*-e vua
Dia tdng bao gdm cic l6p dt't trCm tich s6ng 6 trdn bd
mit v6i chi6u dAy trong khoing 5-20 n, c6 gilr tri tdc
d0 truydn s6ng nhu loai C, D vi bOn dudi ln cdc l6p

$d-q "ggn*-r bo""n y_6i _V9 >_ 
-S-QQ 

m/;
Dia tdng bao g6m hoic chria mor l6p ddt s6t lUui;
y9-q, linh d_dg 

-"--eg 
(Pl > a"Q "y) -{Q 

dm [61
Dia tdng bao gdrn c6c ddt d6 hoi lon,c, dat s6t nhay
ciim hoic cic ddt khiiLc vdi c6c loai ndn A-E hoac Sl

< 100 l 0-20

vdi Vs; v) Th; - vAn toc truydn s6ng ngang vd chidu
dAy cria c6,c l6p, Nsr.r so nhat dap trong rhi nghiOm
xuyen tieu chuan (SPT), Cu - cuong dO chiu c6t
khOng tholt nu6c ciia ndn ddt.

Trong clic quy pham kh6ng chAn hicn nay, circ
loai ndn ddt sC bieu dien t6c dOng ciia d6ng dCr lOn

cOng trinh thOng qua he sci ndn S vii c6c giA tri chu
k!' dlc trung ciia duong phd phrin rlrng dAn h6i su
dung trong thict kC khln_c chdn.

Phttong phlp dia chdn tham do theo phuong
ph6p s6ng khrlc xa tiOh hr)nh rai rhenh phO Di6n BiCn
nhim x6c dinh vAn tOc s6ng ngang trong 30 m ddu
ti€n ciia rnlt cdt nhim phuc vu muc dich phAn loai
ndn ddt theo br,ing I di dAn. Trong phuong phAp niy,
cAc ldp dat d6 duo.c xem nhu nim ngang, c6 vAn
tdc tang dAn theo chidu sAu. Vi vAy s6ng din h6i
duoc kich dOng ti mar dAl khrlc xa tu c6c ldp ddt
c6 vAn t6c cao o phia dudi duoc thu nhan lai tu
mlt dt't. Tuy nhiOn, d<! thu duoc s6ng ngang vi
tinh duoc vln tfic s6ng ngang ciia mit c6t, vfn dd
In phtii tao duoc chc kich dOng s6ng ngang vi c6
h0 thong thiCt bi ghi s6ng ngang. Dd tao circ dao
dOng ngang, tai thinh pho Dien Bicn, di sri dung
m6t thanh 96, sau d6 dung Otd de lOn. Dung bia ta
dAp vdo 2 mit cLia thanh 96 sO tao duoc ngu6n kich
dao dOng ngang. Trong khi d6, truc nhAy cria mAy
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thu chdu tic niy sE duoc thiet ke dao d6ng theo
phuong nAm ngang vi duoc dAt song ren-q vdi
chi6u crla thanh 96 ldn cho ching ghi uu tien dao
d6ng ngan_r kich dOng tai ddu thanh 96. Od khdn_c

dinh lai dao dOng nhAn duoc, chuyen sang ddu b€n
kia cia thanh -q6 kich dOng theo chidu nguoc lai.
H0 thOng lrdy s€ tao ra mOt cap s6rrg tlgaus rlguoc
pha nhau vA dAy cing chinh li dAu hi€u d€ nhin
biOi s6ng ngang trong thuc td. Hinh I li bieu dO

s6ng ngang ghi tai hdm Dd CAt minh hoa kt rhuar
tao vi thu s6ng ngang dl irp duug tai thinh phO

Di€n Bi0n.

Ngoir vioc x6c dinh duoc gi6 tri Vs3'r, cic gi.r
tri Vs; vd chidu dAy Th; cria c6c l6p con c6 thd clu<r. c

sf dung trong tinh Ioin cic dac tlung cila ndn ddt
(T,,, A,,) dua tren viOc gilii bii tohn lan truydn s6ng
trong m6i truong din h6i, phAn lop nim ngang.
Trong phuong phAp nAy, c6:c thOng sO din hOi cua
clc ldp (vAn tdc truydn s6ng ngang Vs, mXr dO p,
he sd tit dAn chdn dQng 0) vd chidu ddy cria ldp
trong mat cit x6c dinh circ,dtc trung dao dOng cua
ndn ddt. t,oi girii crja bii toln niy dI duoc P.B.
Schnable et al [4] thohien qua chuorrg trinh SHAKE
vii sau nAy duoc hoin thiOn trong chuon_u trinh
SHAKE9I. Khi c6 clc tii li€u khoan, tdi liOu dia
chdn thim do ve tli li0u vd cd li de, chuong rrinh



Hinh I Bidu d6 s6ng ngang thu tai hdm Dd Cet, thAnh phO DiOn BiOrr

SHAKE9I s6 drroc sti dung vdi c|c thOng s0 trcn
nhu ddu vio cua chuong trinh dc x6c dinh dac

trung cria udn ddt nghiOn cfu.

4. Ghi vi xt Iy s6'Ii€u dia ch6n thdn dd
tai Di€n Bi6n

C6c diem do dia chdn thlm do duoc bo tri cung

vi tri vdi c6c didm do vi dia chdn nhdm b(i sung

thdng tin. Do didu kiOn thi c6ng ciia phuong ph6p

dia chdn thlrn do tuong ddi phfc tap, doi h6i mat

bang tuong dOi ron,c cflng nhu phrii tuong doi ycn

tlnh trong didu kiOn th)nh pho n€n khOng phrii

didm do vi dia chAn nA,o cilng x6c dinh duo. c Vs.

Dd tidn hinh do dia chdn thlrn do, ViOn

Vat li Dia cAu dd su dung miy dia cht'n tham
do ghi sd 24 kcnh GEODE do hlng Geometrics (M!)

siin xudt. Budc gifta c/ac m|y thu 6 day duoc chon

ld 2 m v6i h€ thong quan sirt 5 didm. Circ bi€n phip
ky thuat tao vd thu s6ng S nhu dd trinh bdy o phdrr

tr€rr d6 duoc irp dung. Dd xu l!' sd liou, chuong

trinh SEISIMAGE crja hing YOY (Nhat) duoc su

dung. Hinh I minh hoa bieu dd song ngang khi dap

tai 2 ddu doi dicn ctia thanh 96 nham x6c dinlr vin
tdc s6ng S tai hAm Do C6t.

V. VI PHAN WNG DONG DAT
THANI] PHO OIbT EIEN

Thinh ph6 Di6n BiOn duoc gi6i han trong phlin

di€n tich nam o dOng bic thung l0ng Dicn Bien.

Theo bin dd phAn vDng dia chdt cong trinh khu

vuc DiOn Bi€n, trong khu vuc thinh phO tdn tai 3
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khorinh dia chAt cong trinh chinh III.c7, IV.c9 vi
IV.cl0. Nhu vay toin khu vuc thanh phd chi tdn
tai mOt loai ndn chinh li kieu ndn tren trlim tich D0
tri (c) vn phlt tridn tr€n trdm tich kh6c nhau a Qfu ,

aQ\-2 vit abQ"2. Do pham vi cria 6iin dd PVDCgf
bao trurn cii dicn tich cria thung ldng DiOn Bi6n
nOn mirc do chi tidt trong khu vuc thenh phd Dicn
Bi0n con chua duoc cao. Trong khi d6, tinh chdt co
ly cla clc loai ddt dd trong khu vuc lai thieu hin
vAn tOc s6ng ngang Vs vi chua d6nh gi6 den khri
nang thay ddi cria chirng theo chi6u sAu.

Dua vio circ nghi0n cftu dao dOng vi dia chAn

vd dia chfn tham do dd tiOn hdnh cunc vdi c6c tdi

liOu dia chdt c6ng trinh d[ thu thAp, chirng tOi ti€n
hdnh d1nh gi6 6nh hudng cria didu kiOn ndn l€n
dao dong ddng ddt tai rhinh pho Dien Bi6n.

1. Dinh gi6 dnh huring crta di€'u ki€n ndn theo
gil tri vQn tilic truydn song ngang Vst"

Kdt quri x6c dinh Vs3" tai 25 di€m do trong khu
vuc thenh pho duoc x6c dinh trong bdng 2 vd bidu
dicn trcn brin dd Phan ving nh6 dOng dA't Di6n Bicn
(hinh 2). Theo kOt quri niy chrJrng ta c6 the thiy :

khu vttc gd d6i thdp phia dOng cua thiinh pho Dien
Bion n[m trong ndn ddt loai B c6 Vs.'" nirn trong
khoring 360 - 600 m/s. Ch0ng t6i cho ring, trong

Bdrtg 2. KGi qui x6c dinh chu k! dic trung vi he so khuech dai bi6n d6 theo phuong ph5p
clo dao cl6ng vi dia chdn vi vAn tdc truydn s6ng ngang Vs30

Diem
oo

Toa dO
Ket quri do Kdt quri do dia chdn
vi dia chan _ th[rn do
T A V-J- t"oaindn

(l) (.2) (3) (4) (s) (6) (t) (8)

Ghi chti

C

240 C
260 C

D00
D0r
D02
D04
D05

D06
D07
D08
D09
Dr0

103.018905
103.003838
103.005348
102.996853
102.981503

l 03.006238
103.005633
r03.008400
103.007819
r03.004882

102.982t93
| 03.002030
t03.035251
103.032301

103.032308

t03.028420
t03.025002
r03.017789
r03.025539
l 03.0265 l 0

r03.033664
103.0r6036
t03.020602
t03.022t53
t03.022421

r03.001173
r03.003489
t02.999456
t02.993521
t02.991993

2t.390720
2t.426261
2t.4t9081
2t.408240
21.409441

21.40t799
2t.312543
21.316185
2t.38467',7

21.385349

21 .395880
21.388814
21.4t0572
2t.401 t67
2t.409962

2r.408604
2t.406503
21.391991
21.394424
21.402335

21.401446
21.405391
21.407241
2t.403030
z| .397125

21.402t85
2r.391435
21.396221
21.398924
2r.406840

0,l3
_0,27
0,48
o6)
I

0,98
1,46
1,02
1,08

oq1

0,l3
0,2
0,11

0,14
0,r5
o))
0,t2
0,11

0,3

0,11
0,13
0,r3
0,12

0,85
t,t4
0,98
0,98
0.31

I,.00
3,80
5,60
4,80
1,10

6,80
6,45
5,70
6,59
5,5 8

5An
'7 1?

5q)
t],10
5,rr

9,80
2,70
\'7)
3,e0
4,50

9,80
| 1,60

4,11
5,40

4,60
6.,36
7,10
I, l0

CAch 15 rn

Clch 150 nr

Cich220m

C6ch 600m

C6ch 50m
Circh l00m

Dll
Dt2
Dl3
Dl4
Dt5

Dl6
Dt7
Dl8
Dl9
D20

450

550

500

430

900

B

B

230 C
240 C
320 C

D2l
D22
D23
D24
D25

D26
D27
D28
D29
D30
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Bdng 2 (tic'p theo)

(l)

D31

D32
D33
D34
D35

D36
D3l
D38
D39
D40

D4l

D42
D43
D44
D45

D46
D41
D48
D49
D50

D5l
D52
D53
D54
D55

0,4
0,42
0,7 |
r)t
1,46

1,46
1,14
1,5 I

t,2l
0,l3

0,14

0,14
0,2
0)
|,21

0.51
0.21
0.4'7

0.82
0.28

0.36
0.21
l. t4
0.43
0.1

0.1 l
0.43

8,56
6,95
(\ )\
8,06
5R?

5,3 8
'7,02

5qo
6,78
3,91

6,50

I1,80
4,23
1,61
46)

4.t6
4.90
1.11
6.56
'1.03

1.15
5.00
6.41
6.44
4.60

(2) (3) (4) (s) (6) (1) (8)

103.0r 3562
103.0 r 2655
103.009761
103.005495
t02.996027

103.002581
103.00r 109

r02.993959
102.995867
103.016589

r03.022841

r 03.035039
103.030946
103.026229
t 03.033268

t03.02t192
103.016946
103.012641
r03.012222
103.01921 I

103.023065
103.028494
r 03.010440
r03.015283
103.022941

103.03r 138

103.014050

2 l .398 168

2r.404014
21.390953
21.317910
2r.369481

2r.366950
21.382381
2r.384549
21.389522
2r.386822

2r.381014

2r.39t103
2r.381416
213828t7
2t.384295

21.382360
21.382',171
2t382700
2r.311965
2r.370922

2t.367 t78
21.366946
21.366353
2r.311406
2r.313839

2t.310804
2r.390489

4r0 B
230 C

360 B

400 B
400 B
540 B

C6ch l00m
CAch 230m

CAch 200 nt

Circh 250m
C6ch l50m

C6ch 200m
Clch 300m

C

5.50
6.59

D56
D57

gi6i han chidu sAu 20 n, dAy v6n li kieu ndn Dc til
tren dO tir. PhAn phia trOn ld ldp phii edQ chidu ddy

< l0 m. Nam dudi l6p nAy ld lop phong ho6 mlnh
liet den trang thai s6t nhung vAn git duoc c6c ct'u

trfic ctia dA gric (chil ycu lA c6t s6t kct). Chi6u ddy

cria l6p phil bd roi thay drji manh. D6 goc c6 thd

xuat hien o do siu trong khoing 30 m.

Phdn phiatAy thAnh pho,bit dAu tD bd sOng NAm

Rdm, ndn ddt duo. c xop loai C vdi Vs3(' 180-360 m/s.

Mic dri khOng c6-s6 liOu do dac, nhung dua vdo c6c

di6u kiOn DCCT, dia hinh, dia mao, ching tOi du

do6n, vd phia nam d6i Al ndn ddt loai C con ph6t

tridn sang cri phia dOng sOng NAm ROm theo trfing
ciia suoi tao thinh mot dii dOn tAn H6 C6.

Ngoii ra, xu lj' sd liOu dia chAn tham dd kci
hop vdi clc tdi li€u kh:io s6t dia chat cong trinh c6

tidn hlnh thi nghi0rn xuyOn dOng tiOu chuAn SPT

(t)i liOu ciia c6ng ty tu v/n vi thiei ke xAy dung

lai ChAu [6]), tinh chdt co l! cAc loai dCt co bin
tai khu vuc DiOn Bi6n drroc sd b0 xec dinh vi trinh
bdy trong bdng 3.

So licu trong bring 3 dttoc tdng hoo vdi mOt sO

it so liOu, c6c sd li€u vd vAn tOc s6ng ngang Vs cua

circ l6p da ra ti bring chua thd dii dd dai dicn cho

khu vuc DiOn Bi6n nhung c6 thd su dung dd rr6c

luong so bO loai ndn dit phuc vtl cho cOng t6c thiOt

k€ kh6rrg chdn khic6 so li6u dia chat cOng trinh.

2.Dinhgiichuky ddc tnmg v:i h€ s6'khu€th dai
bi€n dd theo phuong phdp do dao ddng vi dia chdh

KCt qu:i x6c dinh chu ky dac trung vd h€ sd

khudch dai bion do ciia ndn ddt theo 57 didm do

dao dOng vi dia chdn duoc dua ra trong bring 2 vd
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chi ch, : r c6c ,,,,:';:,:"?:.':Jl iTl',Hi::H[T]*|;::;T:,3Lva khi. s6, dia chii,, 2

Clc d6i ciirt gay phdn chia cAc ving nang - sut Tan kieh tao : a. xitc dinh, b. giri thiei. c. dtroi lop phii. 3. Circ cloi dirt

gAy bac cao khOng phAn chia : a. x6c dinh, b. giri thici, c. du6i ldp phu, 4. D(rt gAy thLrAn : a. xdc dinh, b. giri thiet. 5. Dftt- 
-cAy rrum bang-: a. xlc dinh, b. gii thidt. ll. Vi phAn ving ddng ddt : 6. So hidu doan tuydn do dia chin th.rm do :

n-doandoth(rn,v-vAnt6cs6ngngang,T.SOhieucli6mclovi cliachiin:x-diCmdoth(rx:a.hds6biOnd6,b-chtr
ky tr6i, 8. Chu kj dic trung

bidu dien tr€n biin d6 kdt quri vi phAn vung dOng cac dudng giao thong nOn 6 phdn thdp cua clc di1'

ddt rhlnh phd Dicn Bicn (hinh 2). ddi. Tuy chring kh6ng dai diOn duoc cho clc loai

Theo kel quti do dao dong vi dia chdn, khu vuc ndn dat.6 
lt.uon .u) 

dinh ddi nhung c6 the dai dierr

a6i thip phia dOng thnnh ph"O c6 chu k! troi To < cho phdn ldn clc ndn ddt c6 khri ning xay dut-rg

0.2 sec. Do vi tri circ dierl do thuong duoc dat tr'en trong khu vuc thinh pho'

l6

CHU GIAI

I

tl



Bdng 3. Tinh chdl ca l! cla c6c logi ddt d6 khu vttc oien Bi6n (chidu ddy < 20 m)

M0 rd

S6t, s6t pha lin san s6i, h < l0 m
S6t, s6t pha lAn san siji, h > l0 m
C6t hat trung, san s6i b6o hoi nudc
S6t chay d6o, lan mun hiiu cd him luong 40 o/o, than bt)n

CuOi soi, kich thudc vua vi l6n, him lrrong soi <20 a/o

Ddi phong hoi mlnh liOt dOn trang th6i s6t nhung
vAn gil duoc cdu tr[c ciia di me, h > l0 m

Ddi phong ho6 mdnh liOt den trang thdi s6t, h > 20 m
S6t kdt, c6t k€l vi bot k€i T3, 52, Dl
Basalt (0Nz-Qr)
Granit

Mat do \T
, t l\ l\SP1
I o/cm I

8- l0
l0-t4
7-8

8

45

l0- l4

t5-20

Vs
(m/s)

190
220
t75
160

330
220

245
1500
2500
2500

r,85
l,90
l,85

l ,6- 1 ,85
r,89
l,90

1,92
2,49
2,65
2.60

Phdn phia txy cria thinh ph6, ke tu bo song

Nam Rdrn, duoc dac trung boi chu ky troi T,, tu
0.4-1.4 sec. Cil tri T,, = 0.4 - 0.8 sec, tao thinh mot
drii chuycn tidp gifa chu kj' T,, < 0.1 sec. O phdn
phia dOng sang gil tri T.,- 1.0-1.4 sec phdn bO o
phdn trfrng trung tAm. Gil tri chu ky tr6i ldn nhdt
T = 1.46 sec duoc x6c dinh tai cic dicm do D07,
D35, D36 nam o phdn tay nam cila brin dd, phia
nam khu vuc hdm Dd Cit khoing 500 m. Tai dAy,

theo Ai liOu 16 khoan LK3D. d0 sAu tdnc bo roi li

151 m. Dua vdo tii liOu cua 16 khoan LK3D (brirtg

4) vi sO li€u ctia bring 3 m0 hinh phan l6p tai 16

khoan LK3D duoc x6c l0p, trong d6 gi6 tri mAt d0
vd vAn tdc truydn s6ng ngang ciia c6c tdp dat tai
c6c do sau >20m duoc noi suy theo chidu tang ddn

vdi vi€c tlng theo d0 sAu. Kdt quri tinh toirn bing
chuong trinh SHAKES I duoc so s6rnh vdi kOt qui
do dao dOng vi dia chdn tai cfrc didm D07, D35,
D36 (hitth J) cho thiy giri tri chu ky troi cria ndn

ddt tai khu vuc niy la T,, - 1.46 sec.

,o.
>E
r,O

E__
-(u(O"

'(O rO

'6 ro
">\ oF.o'I

Chu kV

Hinh 3. Dac tinh dia chdn ciia loai ndn ddt bdi tich c6 chidu dAy ldn
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Bdng 4 Ddc tinh dia chdn cia cdc l6p dai da tai 16 khoan LK3D

SO

TT
Do sau

(m)

13,5 S6t rnAu vAng, nau d6, deo dinh
22,5 S6t nAu vlng lAn x6m do lAn cuOi

26,5 CAt, san soi blo hoi nudc

31.0 Set x6m. ddo dinh
41 ,5 C6t hat nho, hat trung , chria nudc

54,0 S6i mliu niu do, ddo dinh
58,5 CuOi san soi lArr it cet b6t
89,0 S6t bot, mliu ntru do, rnin ddo, rin chic

I 14,0 CuOi san soi da khoirng lan it cit s6t

I 16,0 S6t deo min, dinh k6t tot
129.0 CuOi san soi, thinh phdn da kho6ng

15 I ,0 S6t nhidu mdu,
> l5 I ,0 Basalt 16 hein-l rriiu xlnt xatrh, xirnr xam, cdu tao khOi

Md tri
Mat d0 Vs
(g/crnr ) (rn/s )

I

2

-t

4

6
'7

8

9

IO

ll
t2

1,85

1,90
1,87
ta)
1.90

r,90
2.00
r95
?05
2,00
) t(\
2,05
2.65

r90
220
200
250
250
300
450
350
550
400
650
/ <rl

2500

Hinh 3 thd hicn dlc tinh dia chin ciia loai n6rr

dit bdi tich c6 chidu ddy l6n ii tlung tirn \/urrg

trlng (chi6u diy lop bo roi dcn 150 rn). Duong ty
so pheibiOn dd dao dong vi dia chin cua clc diern

D07, D35 r'i D36 (duong nreinh) v6i dutrrrg dac

trun-r dia chdn tinh toin (dudng dint) ddu xlc dinh

chu ky dic trung ciia ndn ddt T = 1.43 sec vi hO sO

khuech dai bien dO A = 6,0.

Chuyar tiep gi[a 2 vung c6 dac trung khlc bi0t

li rn6t diii ndn c6 chu ky dic trung T = 0.3-0.8 sec.

Tinh trr chc dii d6i Dl, Al, chu k! dic trung tin-q

dAlr tu phia dOrrg sang phiu ta1,6r, deh gil tri T =

1.0 tai khu vrtc hiin Do CAt (D09). Dua vt)o tii li€u

khoan dia chdt cong trinh tai khu rrha thu viert tinh.

n0 hirrh phln ldp tai khu vuc ni1, du'crc thinh lip dua

tr0n cic tii liOu vd rnAt dd vi gii tri xu1'€n ti€u

chuan vi trinh bdy u'ong bcittg 5. Do seu t<ri mitt dri

plriOn s6t, cirt bot kct cluoc giri thiet li 25 n. Voi

mO hinh ndn nhtt vly, dac trung tig s6 cua khu vuc

n}y duoc tinh toin bang chuong trinh SHAKE9I
vr) bidu di€n tren hhh 4 cing v6i dd thi ty so phfi

biOn dO vi dia chdn do tai nhi khhch Ngin Hing
(dicm D57). Kdt qui cho thiiy su phu hop gifa nro

hinh tinh torin vi kei quri do dao dorrg vi dia chilt
cii vd dang lAn chu ky dic tlurrg.

Bdttg 5. Dic tinh clia chA'n crja c5c l6p dat d6 tai Thuvi6n tinh
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S6t pha uriiu viing nhat, delo cring
ClLt hat trurrg, blo hoii rrudc

S6t vlng nhat, trang thii ddo

Phorrg hoh rnlnh liOt cua phien s6t

Phoirg hol minh liOt cria phiOh s6t

Di phiOn s6t

r90
r90
230
240
250

r 500

Hinh 4 dlc trung dra chin cua loai ndn trOn di
phi€n s6t vdi chidu diy tdng b<v r,:i 25 rn theo so

li€u dia chit cOn-u tlinh (duorrg dint) r,i duong t1,

so phei bi€n dO H/V cua dao dOng vi dia chfn tui

nhi khirch N-uln hlng (dudng rndnh). Su phi hoo
vd dang ciia 2 duong cho thf,y ndn dft loai ni)y c6

chu k! dic trung T = 0.43 sec, he so khueth dai

bi€nd0A=5-6.
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Bin d6 vi phAn vung dOng dit thrhh phO Dien
Bi0n (hinh 2) chri yeu bicu dien su phln bO chu k1',

dic tlung cua circ rrdn dit vi x0'p loai rren ddt theo
gil tri Vsr0. Khi clic cong trirrh xiy dung co chu k!
gdn vdi chu ky dic trurrg ciia ndn ddt, dudi tnc dorr-g

cua d6ng dlft, rnfc d0 phl hoai ting lOn rrhidu. Klii
xern x6t t6c dOng cria dOng dit DiOn Bien Ms5.3
ngiy 19-2-2001 lOn c6c c6ng trinh xilr isno 11611-o
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Ilinh 4 dtc trung dia chAn cria loaindn tr€n di phicn s6t v6i chidu dAy tdng bo rdi 25 rn

thlnh pho DiOn BiOn, chring t0i thay, dtii cOng trinh
bi hu hai nhi6u ninr trong dii ndn dAt co chu ky
T = 0.4 dOn T = 0.8 sec. Ngoii ra, m6t phAn c1c

yOu t0 vd kiOn tao c0ng duoc bidu dicn tr€n btin dd

n)y nhu chc dut gay Dong DiOn BiOn, TAy DiOn

Bien. cic vurrg nxng. ha lrong Tin kien tao.

VI. ANH HUO)'JG CUNNfr.T PAT IN\
DAO DONG DONG OAT OTNq BIEN Ms5,3

Dong dCt Dien Bion M5,3 ngd1, 19-02-2001 gay

nhidu hu hai cho c6c cong trirrh tai thAnh phd. Tren

thuc td, vdi magnitude M = 5,3, day khong phii ln

dOng dCt rnanh mi chi xep hang trung binh y€u,

hou nla cAch thinh pho Dicn Bi0n tuong ddr xa
(khoring 17-20 km). Bang gia tOc -thi tai trarn dOrrg

ddt Dien Bidn (/r)rh 5a) trorrg dong dit nAy cho

thAy gia tOc n€rr cuc dai (PGA) cua thinh phdn nim
ngang lI 107 crr/s'li giii tri nim trong cuong d0

chCn dOng cdp VII theo thang MSK-64. Vdi dao

d6ng nhu viry, thOng thudng chi lim ran nrit clc
nhi xXy cep IV (nhu tram Dia chdn DiOrr Bi0n),

khong the Si), hu hai nghi€m trong nhu c6c nhi
dAn 6 chin ddi Doc I4p, khu NOng- trudng hay tai

Dr)i truydn hinh tr€n d6i Dl. Trong nhidu n-quyen

nhArr lirn tang hu hai crla clc cong trinh trong dOng

dit, o day ching toi xem x6t dch tinh hudng cria

didu ki€rr ndn dI lim ting dao dOng cua dOng dt't.

Trong ba loai ndn rrhu d6 phln chia tlorlg bdtr

d6 vi phAn ving dOng dCt, tren cAc ndn c6 chu k!
troi T,, < 0.2 sec. phan bo tai clc diy dcii thap tron-e

khu vuc phia dOng crla thlnh phO, trong dOng ddt

Dion Bion 2001 hdu nhLt cic cOng trinh it bi hu hai

vi c6 thd xem inh huong cua di6u kiOn ndn loai

niy li khOng ding ke lOn dao d6ng cila dong dil.
[,oai ndn c6 trAm tich sxu o hd sut trung tinl vdi

chu ky trOi T,, > 1.0 sec. vi loai ndn chuyen tiep

ven thung l[ng duoc xern x6t trOn c6c sd liOu dia

chdt cong trinh ctia 16 khoan LK3D vi nhti Thtt
viOn tinh.

Vdi clc so li€u trinh bdy trong bting 2 vi bring

3, dao dOng thAnh phdn nim ngang ghi duoc tai

tram DiOn Bien ftinh 5a) duoc xenr nhu chinh li
cAc dao d6ng o du6i lcrp dir -coc 

(dir basalt rlirrr .!
d0 sau 15l nr tai LK3D vi dir s6t bOt ke1 ninr o do

sau 25 m tai nhi Thu vi€n tinh). Viec tinh tohn dro
dong o trcn mat dAt vi so slnh chfing vdi dao d6ng

tdi ndn di goc nham rnuc dich khiio s6t sLr bieh

deji cila dao dOng khi di qua c6c ldp trAm tich bti
roi tai c6c ndn nAy duoc thuc hien bing chuong

trinh SHAKE9I. D6 chinh l) viOc gir{i bii toltn larr

truydn dao dOng trong rnOi trudng phAn lop rritn
ngang (mO hinh 1D). Kdt quri tinh tohn duoc bidu

diOn tr'Orr hinh 5b vi 5c.
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tl i ili. a) Beng gia tdc ghi tai tram Di6n Bi6n, PGA = 107 cm/s2
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b) Bdng gia t6c tinh to6n tai 16 khoan LK3D (tdng ph0 150 m),
PGA = 120 cm/s2

c) Bdng gia toc tinh tai Thr-t vi6n tinh (tdng ph0 25 m),
PGA = 160 cm/s2

8 _... 12 16
I nor gran (sec )

d) Phd gia tdc 5 % t5t ddn c0a c5c dao cl6ng a-c

Chu ky (sec.)

Hinh 5. So s6nh dao dOng dOng ddt Dicn Bicn 2001

a) Ghi tai tram d6ng ddt DiCn Bi6n. b) C6c dao dOng tinh to6n tai LK3D, c) Tai thu viOn tinh (cho thdy gia
toc ndn cuc dai tai thu vion tinh ld l6n nhdt vA tf,ng dcn 160 cm/s'), d) Phei gia tdc 5a/o tit ddn ciia cic dao

d6ng tr€n cho thA'y ndn ddt khudch dai cic dao dOng c6 chu ki' T = 0.15-0.20 li ldn nha't
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Vdi kct que da nhan duoc (hinh 5a-c) chfing ta

c6 the thtfy dao d6ng ghi tai tram dia chdn Di€n
BiCn (PGA = 107 cm/s') nho hon so vdi dao ddng
tinh tai LK3D (PCA = 120 cur/s') vi nh6 hon nhi6u
so v6i duo dOng tinh doi vdi ndrr dat tai Thu viOn

tinh (PGA = l6b cur/s2). Ro ring. lop phu bo roi
tai clc ndn niy dl khuc'ch dai dao dOng dOng ddt
DiOn BiOn 2001. Didu nIy cfrng thO hiOn rat rO vdi
c6c duon-u phci phin lng 5a/o tit ddn (hinh 5d).
TrOn hinh 5d cho thiy dao dOng duoc khueth dai

manh nh0t tai chu ki T = 0. l5-0.20 sec tai khu vuc
thu vi€n tinh, n<yi ndn dt't c6 chu ky troi T = 0.4 sec.

Trong khi doi vcri rrdn det tui LK3D c6 chu ky troi
Tu = 1.4 sec, nritc dO khuO-ch dai dao dOng it hdn vi
cfrng nim trong dii chu ky T = 0. I 5-0.20 sec. Nhu
vay c6 the thCy, dcii vdi dao dong dong dCt DiOn

BiOn 200 I, c6.c loai ndn co chu ky troi nirn trorrg
gidi han T = 0.3 - 0.7 se khue'ch dai dao dong dOng

dit I6n uht't, do d6 gey ra hu hai cho c6c cdng trinh
ldn hon. TlOn bin dd vi phen ving d6ng dit Di6n
BiOn, ta c6 th€ thii,, dii chu ky nny chay s6t sOng

NAn R6rn, clua chAn ddi DOc L4p, di v€ phia NOrrg

truong. DA1, cing chinh l) dii phen bo mirc d0 hu
hai cua cOng trirrh tu 50 dOn 80 o/o v) ldn hon. Mac
du chua co cf,c tiuh tolrr ve chu k! riOrrg cria circ

loai nhi din xiy dung trong nhi€u thoi k! v) l,fi
cht't lucrng rft khlc nhau, nhirr chung c6c nh) thrip
ting c6 chu ky dao d6ng T < 0.2 sec.

NHAN XET vA KET LUAN

Clc nghiOn criu phirr vung nho d6ng dit thinh
pho Dicn BiOn cho thiy :

l. Drlt giy Lai Chiu - Dien Bi€rr c6 d0 hoat
dOng cao, giy ra nhidu dOng d0t vi c6 ti6rn ning
phlt sinh dOn-s dit ldn. Tu1, nhinh chinh khOng di
qua khu vuc trirlg Di0n Bi0n nhung hoat ddng cua

n6 di k6o theo hoat dOng trong nhlnh phu duoc
the hien biji hc thdng d0t gey Dong Di€n BiOn r,)
TAy DiOn Bi0n. De1, l) hai dut giy duoc drinh 

-ciA ln
dang hoat dOng tao n6n vung sut lfin trung tl,rn, c6
dO d:i1'trinr tich bii ldi toi 150 rl vi l6n hon, di
qua khu vuc fhinh phO. Mric dO hoat dOng cua hai

nhlinh dft giy n)1, cin duoc nghiOn crru diy dil
hon bing cic phu<rn,u phlp chinh xlc trong tudng
lai. Tuy nhiOn, vi0c gu), hoach xi1, 61ut,* d khu vqc
trOn dut gay nriy ciin duoc cln nhic vir c6 clc
nghien cfu chi tiOi. -

2. Dirnh gii dic tinh ndn dit theo _gil tri van toc
s6ng n,uang trong 30 m clliu tiOn cia rrit cit Vs3"

cho thiy thinh phO Di0n Bi€n duoc chia thinh hai

khu vuc. Khu vuc gd ddi thdp phia d6ng ciia thinh
pho Dien Bi6n dic trung boi ndn ddt loai B (bring

I ) c6 Vs3(' ntun trong khoring 360 - 600 m/s. Theo
phAn loai ndn, trong gi6i han chidu stu 20 m, diy li
kieu ndn De r0 rrcn D0 tft v6i phin phia rren la lop
phri edQ chidu ddy < l0 m, phia dudi Li l6p phon-r:

hol mlnh lict den ffarrg thiii set nhung vin gif
duoc c6c cefu tric cria di g6c (chu yOu ll) c6t s6t

kct). Khu vuc phia tly thdnh pho, bit ddu bo phia
dong cria s6ng Nirn ROrn, duoc xdp loai C vdi
Vsr" = 180-360 m/s. Ving ndn ddt loai C con phit
trien sang ci phia dOng s6ng Ninr ROm theo trfing
crja suOi tao thinh mOt dii sarrg phia dOng dOir tin
HCi ca.

3. Dlc truns cd lj, ctia cic dit dl trong chidu
sAu 20 m, tai khu vuc thinh phO de duoc xlc dinh
c6 the ding dd urrc luong so bO loai ndn clCt phuc
vu cho cOng tlc thiei kC khirng chifn khi c6 sO li0u
dia chdt c6rrg tr-inh.

4. Theo chu kj' diic tlurrg. ndrl dr-Lt kllu vuc
thinh phd cing duoc chia thiinh hai phiin. Phiin go

ddi phia d6ng thinh phO dac trung brri T,, < Q.r.

Phdn thung ling phia tAy c6 chu ky dalc trung rat

l6n T,, = 0.8 - 1.4 sec. Ci[a hai khu vuc n)y li
ving ndu chuydn tiep. Gih tli chu k1', dlc tlung l6n
cho tht'y rrdrr dt't trong vung tr'fing Di€n Bi€u c6
chidu ddy ting bcr rdi ldn vir dlc tinh co Iy thip.
Quy hoach circ cOng trinh trong khu vtrc thung
lflng cin phrii dd y dcn dac tinh niL1,.

5. Trong dOng ddt DiOn Bi€n M5.3 nam 200l,
Ioai ndn c6 chu ki troi T" = 0.3-0.5 sec. khu€th dai

dao dong dong ddt nhidu hon cri. L,oai ndu niy
phAn b0 ria thung ling Di0n Bi0n, chay sit sorrg

Nint Ront, c;ua chtn ddi Doc Lip. di vd phia Nong
truong. DAy clng chirrh li dii phin bO nr]rc d0 hu
hai cua cOng tlinh tn 50-80 o/c vil l6n hon.

Bii biro duoc ho)n thinh vdi su trd gitp cla dd

t)i KC-08-10. Chung toi xin cir-n on Pgs Ts

Ngu1,[1 Ngoc Thuli chr,i nhicrn dd t)i da tao didu
kiOn cho viec t0 chitc thu thlp cic tii Ii6u thuc dia.
Ching tOi cfrng xin cim on COng ty Js vif;' r,) XA),

dun-q Lai Chau dI cho phep su dun-g cic tai li€u
khrio sirt dia chat cOng tlinh do cOng t), thuc hien
trong khu vuc thinh phO DiCn BiOn. NhAn dip nr)1,

chung tOi cing bdy to long ciirn on tdi circ c6n b6
phong Quan sit DOng dt't, phong Dia chdn di tharn
gia thu thAp s0 li€u. crim on Gs Ts Nguy€n Dinh
Xu1,On. Ts TrAn Van Thing di d6ng gop nhi€u j,
kiOrr qu j,'bliu trorrg i,i0c hoin thi€n bii biio ni1,.
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SUMMARY

Microzoning map of the Dien Bien city

On February 1gth, 2001, an earthquake of
magnitude 5.3 struck a region of Dien Bien city (in
the Northwest of Vietnam). Although the peak
ground acceleration was only 107 cm/s2 recorded
in the Dien Bien station at distance of 19 km from
the epicenter, the earthquake caused more than
100 houses strongly damaged. lt can be suggested
that ground motion was amplified due to local site
effects. To investigate this consequence in Dien
Bien city, microtremor measurements and seismic
shear-wave survey were carried out. For the
analysis of microtremor data, horizontal to vertical
spectral ratios (Nakamura, '1989) were used to
obtain predominant periods and spectral peaks.
The shear-wave survey has been used to
determine the average shear-wave velocity in the
upper 30m of the site. These obtained parameters
were used to compile the seismic microzoning map
of the Dien Bien city. In the map, two parts having
different site conditions of the Dien Bien city have
been delimited. Comparing of site-amplification
characteristics to the damage of houses after Dien
Bien M5.3 eadhquake, it is clearly recognized that,
the strongly damaged houses are distributed in the
sites having predominant period range from 0.4 -
0.8 sec.
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