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I. GIOI :IHTEU

Dao dOng d6ng dh't tai mot diem. ngodi viec

phu thu6c vd.o qu6 trinh vat li' xdy ra trong chdn

tiOu, cdn phu thuOc nhidu vdo m6i truong truydn

s6ng vd didu kiOn ndn ddt, Mac du anh hu&ng cria

didu kiOn ndn dl duoc x6c nhAn vi nghiOn ciru k!
qua dinh gi6 hau qud,. cua c6c trAn dong ddt lon

nhu San Fransico 1906, 1985, dOng dAt Mexico

1970, Duong Son 1976... nhung day lA m6t hien

tucrng phric t+p, phU thuOc vdo rdt nhidu yeu to. Da

c6 nhidu nhd dia chdn, sir dung nhidu phuong ph6p

,khAc nhau nham d1nh gi6 hiCn tuong nd1 \'Iit
kh6c, xAc dinh Anh hu&ng cria didu ki€n ndn cin-r

chinh Id yOu cAu thuc t0 khong the thicu khi lhiei

kd c6c c6ng trinh quan trong nhu dap thur i;jr.
cdu l6n hodc nhi cao tAng. Chinh i i r ir . :u nhteu

nam qua Vi0n VAt ly Dia cdu di tith ni:rh cac

nghi0n cfru iinh huong didu kiOn n€n [?] Dua 
" 
io

didu kiOn thiei bi, c6c nghi€n cuu dd rien hanh chu

yOu dua trOn phuong ph6p do ctmg dia chan [6] t'n
phuong ph6p vi dia ch{n t2l denh gii gia sd cdp

dong ddt (AI) cria n€n dat tai die'm nghien ctru so

v6i ndn ddt trung binh. Clc thOng sO nil' cho d€n

nay chua dri dd danh giA didu kien ndn. chua ke

ddn viOc x6c dinh didu ki€n ndn trung binh cho

m6i khu vuc khAo s6t v2t mot viec ral kho khan,

khOng mang tinh dinh luctng cao.

Bdi bAo niy trinh bdy mOt c6ch tiep can m6i
trong viOc d6nh gi6 didu kiOn ndn tai Vi0t Nam dua

rren viec su dung ty sd phti bien d0 thdnh phdn

nam ngang vi thdnh phdn thing drlrng cria s6ng vi
dia chdn (SH/SV) do Nakamura (1989) dd xudt.

Voi hon 100 didm do dao d6ng vi dia chan t4i cOng

trinh thui dion Dai Ninh (I,am Ddng) vd thi tran

Tudn Cilo (t-ai Chau), tdc gi| dd tiOn hdnh so s6nh

ty so SH/SV v6i tinh chdt co lf ctia ndn qua tdi 1i0u
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m ru soN

khdo sit (Dai Ninh) vd ddc didm ph6 hoai c0ng

trinh trong dong ddt (TuAn Gi6o)' Kdt qui cho

thdy, tai c6c didu kien thich hqp, phuong ph6p

Nakamura hoAn toin d6nh gi6 duoc didu kiOn ndn.

rr. PHUoNG PHAP, r? rsuAr Do DAC
vA xt t-Y so lmu

| , Phrong phdp

Dao dOng vi dia chAn ld dao dpng tu nhiOn cfra

ndn dat gAy nOn do cAc ngu6n nhiOu tu nhiOn hoic
nhin trc r-hu gic. :ong bidn. cac phuong tiOn giao

:rcig h:-, hoat dor,g crla cAc nhd m6y... mi miy
i:" ;hin co do nhdl cao c6 thd ghi nhan drroc. Meii

l;en quan gita dao dOng vi dia chan vA didu kiOn

dia chdt dia phuong (didu kiOn ndn)'di dugc

nghi€n c(ru vd sr? dung Ad aann gi6 didu kiOn ndn

theo nhidu c6ch khdc nhau 6 nhidu noi tr0n tho

gi6i. K! thuAt cira Nakamura (1989) dua trcn viec

giii thich s6ng vi dia chdn nhu s6ng Raylaeigh lan

truydn trong lop din htji (l6p Ad9 nam tren ntla

kh6ng gian (d6 goc). Trong midn tdn so. dao dong

vi dia chdn trong rnO hinh nhu vay c6 thc bidu dien

qua 4 loai phei Uicn do : phei bien d0 thanh phdn

thing dring, thinh phAn rr6m ngang cria dao d6ng

tai bd mat cfra lop ddt V,ico;, H,(cD) vd phei bien do

crja thinh phdn thing dring, thinh phAn nim ngang

tai bd mat cfra d6 g(ic V6(to), H,"(a) (hinh l).

V6i giii thidt dao dOng vi dia chdn duoc tao boi

cAc ngudn dia phuong (b6 qua c6c ngudn nhicu o

dudi sAu) vd do vAy khOng rinh huong den dao

dOng cria vi dia chdn tai ndn d6 goc. Mat kh6c, gia

su thAnh phAn thang diing ciia dao dOng vi dia

chAn khOng bi khuOch dai boi ldp dei trcn mat nhu

vAy hinh dang phd cria ngudn vi dia che.h A'(co) c6

thdu6c luong nhu lihdrn cua tdn so cc bang ty sci:



Hinh I . MO hinh lan truydn s6ng vi dia ch{n
trong nira khong gian

A,(ro) = V.(rrr)l/t(o) (l)

Anh huong ciia ndn ddt theo quan nicm dia
chan c6ng trinh Ss chinh ld. ty sd phd biOn do thanh
phAn nim ngang ciia dao dOng tai ndn dA g6c vd
tren mat lirc d6 duoc u6c luong theo :

Ss(o) = H.(o)/Hu(ar) (2)

De c6 thd udc luong 6nh huong cria ndn ddt ta
sir dung {' sei phei Sy :

Su(o) - Se(r,r)/A.(ro)

= [H,(ro)AIu(o)] / [V.(o)ffu(crr)] (3)

' = [H.(crr)f/,(ro)]/[Hr(co)f/u(o)]

Cudi cing, v6i giA rhiei ti so phei bi6n d0 giria
thdnh phAn nAm ngang vA thdnh phAn thdng dfng
trong ndn dA goc bing don vi, nghia ld tai ndn d6
goc rinh huong cria didu kiOn ndn khOng d6ng kd
doi vdi moi tAn sd (Hn(ro)&u(r,r) = l) Anh huong
cria ndn dat Sy duoc udc lugng qua ri so phri Uien
dO gita thinh phAn nim ngang vd thAnh phAn

th6ng dLrng cia dao dong vi dia chdn.

Srr(cc) = H,t.o) ,\'.(cl,r (.1,l

2. Ki thudt do dac va t* Ii' so' liiu

Dd do dao dOng vi dia chAn. rong nehi€n cuu
niy chring tOi sfi dung bg miy dja chfi ghi sO

GEOSTRAS-95 (CH Ph6p) vd mly thu chAn dong
3 thdnh phdn chu kj ricng Tg = 1. LE-3D (CHLB
Dric). Tdn sei ldy mAu lA 75 m6u/s. Tai m6i di€m
do, dao dOng vi dia ch{n duoc ghi trong i0 phut r-i
do 3 ldn, tai thdi didm kh6c nhau nhdm lA.m tAng
tinh khAch quan trong cOng t6c do dac.

C6c didm do duoc bei tri theo c6c cOng trinh
khoan ddo cfr hoic c6c ndn ddt cAn nghiOn cfru vd

phrii tr6nh xa c6c ngudn ph6t sinh dao dQng (c8y

to, sudi lon. c6c dOng co dang ho4t dQng.., ),

Xu lf s0 liOu vi dia chdn theo c6c bu6c :

- Ddi voi m6i ldn ghi, chon mot cria sei dr lieu
voi d0 ddi 20s trong vr)ng yOn tinh cua dudng ghi
dd phan tich phd. Phd Fourie duo.c tinh vdt 30 Vo

cira sti Hanning, sau d6 ldm tron theo trung binh
trudt trcn 5 didm.

- Tai m6i didm do, ffen 3 duong ghi, v6i 5 cira
sd at lieu, gi6 tri rf sd phei bi6n d6 SH/SV trung
binh dugc tinh to6n vd bidu di6n trOn dd thi logarit.
Ngoii d6ng diOu dac trung cho phti Uien do - tAn so

cria n€n ddt, tren dd thi sE uoc luong duoc tAn s6 dao
dOng tr6i vA h0 sO khuOch dai biOn d0 cira ndn ddt.

M. DANH GlA NA\ CONG TRiNH
THUT DA{ DAI N}.IH

L Di€u ki€n dia chd7, dia chdt c)ng trinh

COng trinh thuy di€n Dai Ninh trOn s6ng Da
Nhim c6ch Da Lat khoing 100 km vd phia nam. Vd
kidn tao, n6 ndm & ria dOng nam dia kh6i Indoxini,
trong mi€n hoat ho6 magma - kien tao Mezozoi -

Kainozoi nam Viet Nam. Trong khu vuc cOng irinh
phii bidn 3 loai ndn ddt chinh : l) ndn adt phat tridn
tr€n c6c da bot kdt xen kep c6t k€t h€ tdng ta Ngd
(Jzln) ; 2) ndn ddt ph6t tridn trOn c6c di bazan
(pNz-QJ vA 3) ndn dAt tren c6c trdm tich aluvi hiOn

dai gdm s6t, s6t bin, cuOi s6i (aQ) nim trOn s6t xen
kep voi bin s6t thu6c diOp l,oandrela (N2/d).

Ndn dat loai I vi loai 2, nam trOn l6p dA nguy€n
khdi it nrlt nd ld thdnh tao s6t, s6t pha sudn tAn rich
vi l6p phong hoA manh d€n trang th6i s6t (l6p Ia)
vdi chidu ddy thay ddi tD 1-2 m dOn 20-30 m. lr,iar
d0 (p) vA vi.n tdc truydn s6ng ngang (V.; crla c6c

lop niy thai, ddi rong khoiing p = 1 ,68 - 2,I g/cm'',
\'. = Q.l - 0.8 km/s rhap d6ng kO so r'6i p = 2,5 - 2.8
g cm'. \'. = 1.5 - 1.6 kmrs. r..dn loai 2. tlrudng thd1,

su phu nin cua d1 bazan nam tren vo phong ho6
cr,ia;.p da cai kei. bOt kei J:/n o dO sAu khoing 15-
I I ra. \3;r Cat loai 3 c6 tinh co l!' yeu hon ci.. S6t
r i ser bun aluvi hi€n dai hoic thu6c diep N2/d c6

mat dO r d r An tOc truydn s6ng ngang rdt thdp : p =
1.58 - l.8l g"cm'', V. = 0, i - 0,2 km/s v6i chie'u ddy
lon ilO - 70 m) nim tr€n de car bor kdt J2ln li loai
ndn k6m theo quan didm ctia dia chAn cOng trinh.

2. K€t qud

PhAn tich c6c kdt qui do SH/SV cho th6iy c6c
ndn ddt khu vuc Dai Ninh c6 d6c trung dOng nhu :

li



a) lopi ndn ddt ph6t tridn ffen de phidn s6t, cit
bot ket di-op ta Ngd (Jzln).

L,oai ndn niy dic tnmg Uoi tAng pht eQ, dQ

m6ng 2-5 m, it khi ddy hon 5 m. Tdng phong hoi
m4nh c6 chidu ddy thay ddi tri m6t viii m6t den 20-

30m, muc nuac ngdm sAu hon 5 m. C6c dudng cong

ryi sdptrd srVsV thudng c6 dang hinh phing, khong
c6 chu ky trqi vd tj so ptrd Uien do nh6. TrEn hinh
2, dudng cong SH/SV do t4i 16 khoan BR33(DD1)
vdtanhinh3c6c dudng cong dotai 16 khoanDN54
(DDl6), DNl3l(DDl6) dec fung cho n0n lo4i
ney. Sq gidng nhau cria c6c dutrng cong lo4i niy so

v6i duong cong SH/SV do t4i 16 khoan BR4 tren

n€n d6 gOc, chfrng t6 anh hu&ng cria ndn ddt loai
niy lon c6c dao dong dong ddt ld khong tlang kd.

b) L,oai ndn ph6t tridn tren c6c trdm tich s6t

aQ1n doc theo sOng Daquyon. Trong lo4i nOn niy,
lop s6t aQ11 xen kep c6c tha'u kinh bDn c6 chidu
ddy lon deh 30 m. T4i khu vuc thung liing sOng cd
(khu vuc dAp chinh Daquayon, hinh 2) phia du6i
mit cit cdn c6 bin s6t N2/d, ddy 25-30 m. Muc
nu6c ngAm ndm nong (chua ddn 5 m). C6c duong
cong SH/SV c6 cuc dai lon tai tAn s0 1,5-2,0 Hz.
Bien do tj sei phti thay ddi tuy thuQc vdo chi€u dAy

cria l6p aQnl vi su c6 mat cria l6p br)n s6t N2/d tt
4-5 ddn 20-30 m. Dey h loai n€n y€u c6 tAn so troi
16 ring (1,5-2,0 Hz) vi he sO khuech tlai bi0n d0
cao c6 thd dat t6i 25 lCn trong tntdtng hqp do tluoc
t4i 16 khoan DN95 (hinh 2)

c) to4i ndn ph6t tridn nOn di bazan. D{c didm
cria loai ndn niy ld tuy tAng eQ, dQ c6 chidu dAy

khoring 3-5 m nhmg tinh chdt po lf cfra doi phong
lai thdp vi muc nu6c ngdm thutrng nim nong
(chua ddn 5 m) nen inn nuong cfra ndn ddt thd hien
16. D4ng duong cong SH/SV ddi v6i lo4i n€n niy
c6 tdn sd cong hu&ng nim trong dai 1,5-2,0 Hz viL

h0 s0 khu€ch d4i bien d0 c6 gi6 tri2-5. Hinh 4 dua
ra c6c kOt quii do'dao dOng vi dia ch0n trong loai
ndn ndy (DD75=DN1 I I, DD76 vn DD77).

rv. rdr euA ^?o 
D4o DONG vr DIA c..HAr.r

TAI THI TRAI.{ TUAN GIAO (I-AI CHALD

1. Khdo sdt tdc ddng cia dQng ddt M, = 6,7
ndm 1983 tai thi trdnTudnGido

Thi trAn Tirdn Gi6o c6ch chAn tim cria tlOng da't

M, = 6,7 (xdy ra ngdy 24-6-1983) khoing l0 km.
Day ln mot trong hai tren dong ddt l6n nhdt xdy ra
trong thd kj ndy t4i Viet Nam. Kh6o s6t t6c dong
ciia dong dA't 1983 l€n c6c c0ng trinh xay drmg cho

t2

thdy mtc dO hu h+i cfra c0ng trinh dAn dgng mang

tinh dia phuong 16 rQt. Tpi thdi didm 1983, c6c nhd

xry tai thi ffan Tudn Gi6o rdt it, c6 cing kidu ld

lo4i nhi g4ch cdp 4, tudng x|y 2O cm, lgp ng6i,
trdn tr6t voi rom. C6c m0 te hu hai nhd cira du6i
day chfr ydu ddi voi kidu nhd niy.

Tai COng an huyOn TuAn Gilo (ngay ngi ba)

c6c nhi xay bi hu hai nang, tudng bi n(rt, x6 d(rt

gach, khe nr?t rQng 3-5 cm, mQt sti nhd bi slp trdn.

Tai B€nh viOn Tudn Gi6o (c6ch ngd ba 3i[ m
vd phia duong di Dien Bi€n) ngoii viOc nhi DiQn

Quang dang xAy d& bf sep hodn todn clc nhd trong
khu vuc ctng bi hu h4i ning, tudng bi nirt r0ng 2-3

cm (chfr ydu tai c6c 0 cfia sd), m6i x0, vfra trdn roi
nhi€u. Tudng phia tAy cfra B€nh viOn sAp mQt doan

dei tdi l@ m, nhi en cfra B€nh vien dd hdi phia

ngoii, c6c h6i cdn l4i d€u bi nirt r0ng 2-3 cm.

T4i khu xf nghiQp 20[7 (cictt ng6 ba 1100 m
fien dudng di Dien Bien) cot b€ tong khu nhd

xuong bi ran, thep nu6c bi l0ch ; c6c nhi con l4i
trong khu vuc d€u bi nirt.

Gila cic khu vuc niy, kh0ng quan s6t thdy bidu

hien phd hoai nghi€m trong. Dic bi€t, khu trudng
PTCS TuAn Gi6o ndm gifa hai khu vu. c bi thiet h+i

n?ng (khu COng an vn @nh viOn), ngoii mOt nhd

bi nrlt nhe cac nhi kh6c hu h4i khong d6ng kd.

2. Di6u ki€n ndn tqi thi trdnTudn Gi6o

Thi mn Tudn Gi6o ndm ven thung lfing hep

doc qudc lo 6 di Lai Chau vd quOc l0 279 di Dien
Bi€n. PhAn theo di€u ki0n n€n c6 thd th{y 2 loai
chinh : l) to4i ndn nim tr€n ddt s6t, s6t pha sudn

ten tich eQ, dQ fthu sfln vln d6ng) chidu ddy thay

ddi 5-10 m ph6t tridn trOn d6 phidn s6t, quaczit. 2)
loai ndn ph6t tridn tr€n trAm tich aluvi aQ cira ddng
suoi (doc c6c quoc l0 sd 6 vi'.279) bao g6m s6t, s6t

pha rr€n mdt c6 chidu ddy 3-5 m, vd trdm tich c6t

hat trung l6n cuOi s6i kich thuoc 5-6 cm d€n 10-15

cm v6i chidu ddy ddn 40-50 m t4i thung lfing sudi.

D6y thung liing c6 thd le de phidn s6t hoic d6 voi.
Dia hinh phAn c6t trong khu vuc thi trfi cdn ld noi
tich tu c6c lcp lii tich vbi c6c n6n tring len kich
thu6c ddn 40-50 cm dan xen vdo hai lo4i n€n co
ban lam cho vi0c kh6o s6t d6nh gi6 rinh huong ciia
didu kien n€n & khu vuc niiy rdt phfc tap.

3. Do vi dia chdn vd k€i qwi

Muc dich c6c do dac dao d0ng vi dia chdn tai
thi tran TuAn Gi6o nhim tlanh gi6 inh hu&ng cfra
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quaczit, duong SH/SV c6 dang phing v6i tli sCi ph(i
bicn d0 SH,/SV n5m frong khoang l-2 tr€n dAi tAn
so 1-10 Hz (D25);chimg t6 loai n€n ndy khOng
chiu dnh huong nhidu vd didu ki€n ndn vd tr€n thuc
ti trong <iong dAt 1983 nhd cfia rrong khu niy
khOng bi hu hai nhidu. Ngodi ra, dang dudng cong
nhu ta_t con rhdy tai khu kho luong rhuc (Dll) md
theo chung tOi, khu vuc ndy & trong ving trdm tich
aQ nhLm-e do hodn todn khOng c6 sd liOu vd didu
kien dia chat nen kh6 c6 rhd hen he vd so s6nh.
Cic duong cong kh6c duoc do trong vr)ng trdm
tich aQ c6 cDng ty sef SH/SV nim trong khoring 3-
5. Tur nhien dinh phfi l,5Hz chi 16 trong truong
hqp duong cong do tai khu COng an (D01). Tai khu
truong phd thOng co s6, drnh phfi niy c6 gii tri
khodng 2-6Hz (D04), trong khi tai khu BOnh Vi6n
tD06t dinh pheilDi xuOng trong dii tdn thdp hon 1-

3 Hz Neu su phA huy c6ng trinh chri yOu lien quan
den cic thdnh phdn tdn sO thdp gAy nOn, c6 rhd li
gidi viec hu hai nhidu hon trong dong ddt 1983 tai
khu Cong an vi B€nh viOn so v6i khu vuc trudng
phei thong co s6. Tuy nhien do con thieu sei iiOu,
dA1 cDng m6i ld nhan x6r mang tinh chdt dinh tinh.

rfr r-u4lr

C6c kci quri srl dqng ri sd phei bi6n d0 gita
thdnh phdn nim ngang vi thdnh phdn thing dfng
(SH/SV) cria dao dong vi dia chdn dd denh gi6 didu
kiOn ndn tai cOng trinh Dai Ninh vd thi trAn TuAn
Gilo cho ph6p rirt ra c6c kOi luAn :

l. Ti'so phci bieh do sH/sv cia dao dong vi
dia chAn da phdn 6nh duoc didu kiOn ndn ddt vd
cho cic thOng sO done quan rrong cria ndn : chu ki'
rroi Vd hd s0 khu€'ch dai t'i3n d5.

2. Trong didu ki€n rhun_e l0ng suoi h--p. tirh
chdt co l!' cria c6c lop dat d6 thal' dtji nhidu. cho
n€n khi dung phuongph6p niy cdn g5p han che: cu
the didm do DD15 tai 16 khoan DN132 nim tr€n
thung lfing hep cho tdn sO trOi 3 Hz li gie rri kh0ng
s6t thuc, trong khi c6c didm do DD16 vd DD14
phrin rinh dring dac ditfm loai ndn ph6t tridn trOn dA

bOt kCt xen kep c6t kei h0 tdng La Ngi (J2ln).

T6c gid, dd si dung s0 li6u do dao dOng vi dia
chdn tai cOng trinh Dai Ninh vd thi xd Tudn Gi6o
do c6c c6n b0 crla phdng Dia chdn (Vien Var lf
Dia cdu) thuc hiOn, tii licu dia chdt tai cOng trinh
Dai Ninh cria Cty Tu v{n DiOn tr vd nhAn duoc
nhrdu !' kieh d6ng g6p ciia c6c ddng nghiQp. Tic
gla xm cam on.
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SUMMARY

Using SH/SV ratio of the microtremor on the ground
surface to estimate the site effect

l,' :l':-;e:cr s arc,enl r"cration of ground excited
c) .raiu.a: c.artilcial C:sturbances and may be recorded
using high sensitivity seismometers. Nakamura (1989)
had proposed a new technique base on spectral ratio
between the horizontal component and the vertical com-
ponent of the microtremor at a single site to estimate
the site effect.

In Vietnam, we have used GEOSTRASS (France)
seismological system with seismometers LE-3D
manufactured by Lennartz electronics(Germany) ro
apply this technique to'estimate the site effect at Dai
Ninh project and Tuan Giao town, Our results show
that this technique can be applied to get the
estimation of dynamic characteristic of soils.
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