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Tap chi CAC KHOA HOC VE TRAI DAT

3-2000

SU DUNG TY SO PHO BIEN DO (SH/SV)
CUA DAO BONG VI DIA CHAN PE DANH GIA
PIEU KIEN NEN

1. GIOI THIEU

Dao dong dong dat tai mot diém, ngoai viec
phu thuoc vao qua trinh vat 1y x4y ra trong chin
titu, con phu thudc nhiéu vao moéi trudng truyén
song va diéu kien nén dat. Mac du anh hu‘cmg cla
diéu kién nén dd dugc x4c nhan va nghién ciu k¥
qua danh gi4 hau qua cha cac tran dong dat 16n
nhu San Fransico 1906, 1985, dong dit Mexico
1970, Busng Son 1976... nhung day 1a moét hién
tugng phirc tap, phu thude vao rat nhiéu yéu 6. Da
c6 nhiéu nha dia chan, st dung nhiéu phuong phap
khac nhau nhim danh gia hién tugng nay. Mat
khac, x4c dinh anh hudng cta diéu kién nén cing
chinh 12 yeu cdu thuc t€ khong thé thi€u khi ¢
k& cac cong trinh quan trong nhu dap thu\ i
cdu 16n hoac nha cao tdng. Chinh vi vay, & nhica
nam qua Vién Vat 1y Dia cdu da tign ndnh cac
nghién ciru dnb hudng diéu kién nén [7]. Dua vao
diéu kien thiét bi, cic nghién ctru da ti€n hanh cho
y&u dua trén phuong phéap do cimg dia chdn [6] va
phuong phap vi dia chdn [2] danh gid gia s6 cap
dong dat (AI) clia nén dat tai diém nghien clu so
v6i nén dat trung binh. Cic thong sé nay cho dén
nay chua di d€ danh gia diéu ki¢n nén, chua ké
dén viec xac dinh diéu kién rén trung binh cho
mdi khu vuc khdo sit va mot viec rdt kho khan,
khong mang tinh dinh lugng cao.
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Bai bio nady trinh bdy mot cach ti€p can moi
trong viéc danh gi4 diéu kién nén tai Viet Nam dya
trén viec sir dung ty s6 phd bién do thanh phén
nam ngang va thanh phén thing dimg clia séng vi
dia chan (SH/SV) do Nakamura (1989) dé xudt.
V6i hon 100 diém do dao dong vi dia chan tai cong
trinh thuy dién Pai Ninh (Lam Ddng) va thi trin
Tuin Gido (Lai Chau), tic gid da tién hinh so sanh
ty s6 SH/SV véi tinh chét co 1y cda nén qua tai ligu
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khdo sat (Dai Ninh) va diac diém pha hoai cong
trinh trong dong dat (Tudn Gido). Két qud cho
thdy, tai cac didu kien thich hop, phuong phap
Nakamura hoan toan danh gia duge diéu kien nén.

It PHUONG PHAP, KY THUAT DO DAC
VA XU LY SO LIEU
1. Phuong phap

Dao dong vi dia ch4n 12 dao dong tu nhién cla
nén dat gay nén do céc ngudén nhiéu ty nhién hodc
nhén tac nhyu gié. song bién, cac phuong tién giao
hay hoat domg cua cdc nha may... ma may
hin cé do nhay cao c6 thé ghi nhan duge. M6i
li¢n quan giita dao dong vi dia chin va dicu kién
dia chat dia phuong (diéu kién nén)* dd dugc
nghién ctu va st dung dé danh gia diéu kién nén
theo nhidu cach khic nhau & nhidu noi trén th€
giéi. Ky thuat cia Nakamura (1989) dya trén vige
gii thich séng vi dia chdn nhu s6ng Raylaeigh lan
truyén trong 16p dan héi (16p dat) ndm trén nla
khong gian (da géc). Trong mién tin s0, dao dong
vi dia chén trong mo hinh nhu vay ¢ thé bidu dién
qua 4 loai phd bien do : phé bién do thanh phin
thing ding, thanh phdn ndm ngang cia dao dong
tai bé mat clia 16p d4t Vy(w), Hy(®) va phd bien do
cha thanh phin thing ding, thanh phdn nim ngang
tai b& mat clia da g6c Vip(®), Hy(w) (hinh 1).

Véi gid thiét dao dong vi dia chan dugc tao boi
cac nguodn dia phuong (b qua cac nguén nhiéu &
dudi sau) va do vay khong anh hudng dén dao
dong cha vi dia chdn tai nén da géc. Mat khéc, gia
st thanh phdn thang ding cla dao déng vi dia
chdn khong bi khuéch dai béi 1op dit trén mat nhu
vay hinh dang phé cia nguén vi dia chan A, (0)) co
thé uéc lvong nhir 1a ham cla tdn $6 © bang ty sO :
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Hinh 1. M6 hinh lan truyén song vi dia chan
trong nira khong gian

Ad(@) = V(0)/Vy(©) (1)

Anh hudng clia nén d4t theo quan niém dia
chdn cong trinh Sg chinh 14 ty s6 phé bién do thanh
phdn ndm ngang clia dao dong tai nén da gbc va
trén mat lac d6 duge wdc luong theo :

Se(®) = Hy(w)/Hy(®) (2)

Dé c6 thé udc lugng 4nh hudng clia nén dit ta
st dung ty s6 pho Sy :

Sm(®) = Sg(0)/Ay(®)

= [Ho(@)/Hy(@)] / [Vi(@)/Vi(@)]  (3)
= [Hy(@)/V{@)] / [Hy(®)/Ve(0)]

Cudi cling, voi gia thiét ty s6 pho bién do giita
thanh phdn ndm ngang va thanh phan thing dtmg
trong nén da gbc bang don vi, nghia 14 tai nén da
goc anh hudng cla diéu kién nén khong ding ké
dsi voi moi tdn 6 (Hy(w)/Ve(®) = 1) dnh hudng
cua nén dat Sy duge udc luong qua ty s6 phd bien
do gira thanh phin nim ngang va thanh phén
thang dimg cua dao dong vi dia chan.

S,\l(m) - Hs(\m) .‘"\vs(.@) (4)

2. KV thuar do dac va xic Iy sé liéu

D€ do dao dong vi dia chén. trong nghién ciru
nay ching toi st dung bo may dia chin ghi s6
GEOSTRAS-95 (CH Phap) va may thu chin dong
3 thanh phédn chu ky riéeng Tg = 1Is LE-3D (CHLB
Dirc). Tan s6 1dy miu 13 75 mAu/s. Tai méi di¢m
do, dao dong vi dia chan dugc ghi trong 10 phut va
do 3 1dn, tai thoi diém khac nhau nham 1am ting
tinh khach quan trong cong tic do dac.

Cac di€m do dugc b6 tri theo cic cong trinh
khoan dio ct hodc cic nén d4t cdn nghién ciru va

phdi tranh xa cic nguén phét sinh dao dong (cay
to, sudi 1én, cac dong co dang hoat dong... ).

Xt 1y s6 liéu vi dia chin theo cic budc :

- D6i voi méi 14n ghi, chon mot clra s6 dit lieu
véi do dai 20s trong ving yén tinh clia dudng ghi
dé phan tich ph6. Phé Fourie dugc tinh voi 30 %
ctra s6 Hanning, sau d6 lam tron theo trung binh
trugt trén 5 di€m.

- Tai mbi di€ém do, trén 3 dusng ghi, v6i 5 clra
s6 di lieu, gia tri ty s6 pho bien d6 SH/SV trung
binh dugc tinh toan va biéu dién trén dé thi logarit.
Ngoai dang diéu dic trung cho phé bién do - tin s
clia nén d4t, trén d6 thi s& wdce lwong duge tin s6.dao
dong troi va he s6 khuéch dai bién do cla nén dat.

IIl. DANH GIA NEN CONG TRINH
THUY BIEN DAI NINH

1. Diéu kién dia chdt, dia chdt cong trinh

Cong trinh thuy dién Dai Ninh trén song Da
Nhim cach Da Lat khoang 100 km vé phia nam. Vé
kién tao, n6 nim & ria déng nam dia khéi Indoxini,
trong mién hoat hoid magma - kién tao Mezozoi -
Kainozoi nam Viét Nam. Trong khu vuc cong trinh
phé bién 3 loai nén d4t chinh : 1) nén dat phat trién
trén cic da bot két xen kep cat ket he tdng La Nga
(Jain) ; 2) nén dat phat wién trén cac da bazan
(BN,-Qy) va 3) nén dat trén céc trdm tich aluvi hién
dai gém sét, sét bun, cuodi soi (aQ) nam trén sét xen
kep voi bun sét thudc diep Loandrela (N,/d).

Nén dat loai 1 va loat 2, nim trén 16p da nguyen
khéi it nit né 14 thanh tao sét, sét pha sudn tan tich
va 16p phong hod manh dén trang thai sét (10p la)
vOi chiéu ddy thay déi tr 1-2 m dén 20-30 m. Mat
do (p) va van téc truyén séng ngang (V) clia cic
16p niy thay déi trong khoang ¢ = 1.68-2,1 g/em’,
\,—07 0.8 km/s thdp dang ké so véi p=2,5 - 2,8
z Vo= 1.5 - 2.6 kmy/s. Nén leai 2. thuong thay
sy phu wan cua di bazan ndm trén vo phong hoa
cua 1op dé cat ket, bot ket Ja/n ¢ do sau khoang 15-
12 m. Nén 4at loai 3 ¢6 tinh co 1y yéu hon ca. Sét
va set bun aluvi hign dai hoac thuoc diep N,ld cod
mat dé va van tOc truyén song ngang rat thap: p =
1.58-1.81 g/fem”, V, = 0,1-0,2 km/s v&i chiéu ddy
16n (20 - 70 m) ndm trén da cat bot ket Lin 1a loai
nén kém theo quan diém cta dia chan céng trinh.
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2. Kér qua

Phan tich céc ket qua do SH/SV cho thay céc
nén d4t khu vuc Dai Ninh c6 dic trung dong nhur :



a) Loai nén A4t phat tri€n trén da phi€n sét, cat
bot ket diep La Nga (Jzln).

Loai nén ndy dac trung bdi tdng phi eQ, dQ
mong 2-5 m, it khi ddy hon 5 m. T4ng phong hoi
manh c6 chiéu ddy thay d6i tir mét vai mét dén 20-
30 m, muc nadc ngdm sau hon 5 m. Cac dudng cong
ty s6 phé SH/SV thuong c6 dang hinh phang, khong
¢6 chu ky troi va ty s6 phé bien do nhd. Trén hinh
2, dudng cong SH/SV do tai 16 khoan BR33(DD1)
va trén hinh 3cac dudng cong do tai 16 khoan DN54
(DD16), DN131(DD16) dic trung cho nén loai
ndy. Su gi6ng nhau cda cac dudng cong loai nay so
vOi dudng cong SH/SV do tai 16 khoan BR4 trén
nén da goc, chiing td dnh hudng cla nén dat loai
nay len cic dao dong dong d4t 1a khong dang ké.

b) Loai nén phét trién trén cic trdm tich sét
aQq doc theo song Daquyon. Trong loai nén ndy,
16p sét aQu xen kep cac thdu kinh bin cé chiéu
ddy 16n dén 30 m. Tai khu vuc thung liing séng cé
(khu vuc dap chinh Daquayon, hinh 2) phia duéi
mat cét con c6 bun sét Nyld, ddy 25-30 m. Muc
nudc ngdm nim nong (chua dén 5 m). Cac dudng
cong SH/SV c6 cuc dai 16n tai tdn s6 1,5-2,0 Hz.
Bién do ty s6 phé thay déi tuy thudc vao chiéu ddy
clia 1gp aQy; va sy cd6 mat cia 16p bun sét Nyld tr
4-5 dén 20-30 m. Pay 14 loai nén yéu c6 tin s6 troi
1o rang (1,5-2,0 Hz) va he s6 khuéch dai bien do
cao c6 th€ dat téi 25 14n rong trudng hop do duge
tai 16 khoan DN95 (hinh 2)

c) Loai nén phat trién trén da bazan. Dic di€ém
cua loai nén nay 13 tuy tdng e€Q, dQ cb chiéu diy
khodng 3-5 m nhung tinh ch4t co 1y cia déi phong
lai thdp va muc nuéc ngdm thuong nim nong
(chua dén 5 m) nén anh hudng cia nén dat th€ hién
8. Dang dudng cong SH/SV déi voi loai nén nay
c6 tdn s6 cong hudng nim trong dai 1,5-2,0 Hz va
he s6 khu&ch dai bien do co gia tri 2-5. Hinh 4 dua
-1a cic két qud do dao dong vi dia chan trong loai
nén nay (DD75=DN111, DD76 va DD77).

IV. KET QUA DO DAO BONG VI DIA CHAN
TAI THI TRAN TUAN GIAO (LAI CHAU)

1. Khdo sdt tdc déng cia déng ddt M; = 6,7
ndm 1983 tai thi trdn Tudn Gido

Thi tran Tudn Gido cich chin tam cla dong dat
M, = 6,7 (x4y ra ngay 24-6-1983) khoang 10 km.
Day 13 mot trong hai tran dong d4t 16n nhat x4y ra
trong thé Ky nay tai Viet Nam. Khdo sét tic dong
cla dong dat 1983 leén cic cong trinh xay dung cho
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thdy mftc d6 hu hai cla cong trinh dan dung mang
tinh dia phuong 15 rét. Tai thai diém 1983, cac nha
x4y tai thi trdn Tuén Gido r4t it, c6 cing kiéu la
loai nha gach cap 4, tudng xay 20 cm, 1gp ngoi,
tran trat voi rom. Cac mo td hu hai nha cla dudi
day chii yéu dai véi ki€u nha nay.

Tai Cong an huyén Tuin Gido (ngay ngi ba)
cac nha xay bi hu hai nang, tuéng bi nat, xé dit
gach, khe nirt rong 3-5 cm, mot s6 nha bj sap trén.

Tai Bénh vién Tudn Gido (cach ngd ba 300 m
vé phia duong di Dien Bién) ngodi viéc nha Dién
Quang dang x4y d& bi sap hoan toan cic nha trong
khu vyc ciing bi hu hai nang, tuong bi nirt rong 2-3
cm (chll yéu tai cic 6 cira s6), mai xo, vita trdn roi
nhiéu. Tuong phia tay cia Bénh vién sap mot doan
dai t6i 100 m, nha an cla Beénh vién d6 héi phia
ngoai, cac héi con lai déu bi nitt rong 2-3 cm.

Tai khu xy nghiep 20/7 (cach ngd ba 1100 m
tréen duong di Dien Bieén) cot bé tong khu nha
xudng bi ran, thip nude bi lech ; cic nha con lai
trong khu vuc déu bi nit.

Gira cac khu vuc niy, khong quan sat thay biéu
hieén pha hoai nghi¢m trong. Pdc biét, khu trudng
PTCS Tu4n Gi4o nim giifa hai khu vuc bi thiét hai
ning (khu Cong an va Bénh vién), ngoai moét nha
bi nirt nhe cic nha khéac hu hai khong dang ké.

2. Diéu kién nén tai thi irdn Tudn Gido

Thi tr4n Tudn Gido nim ven thung liing hep
doc quéc 16 6 di Lai Chau va quéc 16 279 di Dien
Bien. Phan theo diéu kién nén c6 thé€ thdy 2 loai
chinh : 1) loai nén nim trén dat sét, sét pha suon
tan tich eQ, dQ (khu san van dong) chiéu ddy thay
d8i 5-10 m phat trién trén d4 phi€n sét, quaczit. 2)
loai nén phat trién trén trdm tich aluvi aQ cda dong
su6i (doc cic quéc 10 s6 6 va 279) bao gdm sét, sét
pha trén mit ¢ chiéu ddy 3-5 m, va trdm tich cét
hat trung 14n cuéi sdi kich thuéc 5-6 cm dén 10-15
cm véi chiéu ddy dén 40-50 m tai thung ling su6i.
Pay thung liing c6 thé 14 da phién sét hodc da voi.
Pia hinh phan cét trong khu vuc thi tran con 14 noi
tich tu cac 16p 1d tich v6i cac nén tdng lan kich
thuéc dén 40-50 cm dan Xen vao hai loai nén co
ban 1am cho viéc khdo sat danh gi4 dnh hudng ciia
diéu kién nén & khu vuc nay rat phirc tap.

3. Do vi dia chdn va két qud

Muc dich cac do dac dao dong vi dia chan tai
thi trin Tudn Gido nhim danh gia dnh hudng cha
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Hinh 5. Két qﬁé do ty s6 phé bien do SH/SV ctia dao dong vi dia chan tai thi tran Tudn Giéo

diéu kien dia phuong bing phuong phap ty s6 phd Két qua do dao dong vi dia chan tai thi trdn
bien do SH/SV clia dao dong vi dia chén. Voi thi€t  Tudn Giho trinh biy tom tit trén hink 5 trong do
bi, phuong phap do va xir 1y 8 lieu nhu dd trinh  dua ra cic dudng cong do tai sin van déng (D25),
bdy : 30 diém do duge bd tri tai cic khu bi hu hai  khu Cong an (DO1), truong phé thong co so (D0D4)
nang trong dong dat 1983 va céc ving lan cin vi khu vuc Bénh vién (D06). Su khac biet dé thay
ahim so sanh dudng ty s6 phé bien do SH/SV gita  nhat 14 tai khu vuc san vdn dong, trén nén dat sét,
cac viing. sét pha eQ, dQ chiéu ddy 10-15'm phi trén da
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quaczit, dudng SH/SV c6 dang phang véi ty s6 phé
bien do SH/SV nim trong khodng 1-2 trén dai tdn
$6 1-10 Hz (D25) ; chiig t6 loai nén nay khong
chiu anh huong nhiéu vé diéu kién nén va trén thuc
¢, trong dong dat 1983 nha cta trong khu ndy
khong bi hu hai nhiéu. Ngoai ra, dang dudng cong
nhu vay con thdy tai khu kho lwong thuc (D11) ma
theo chiing 161, khu vyuc nay & trong ving trdm tich
aQ nhung do hoan toan khong c6 s& lieu vé diéu
kién dia chit nén kho cé thé lién he va so sanh.
Cac duong cong khic duge do trong ving trdm
tich aQ ¢ cing ty s6 SH/SV nidm trong khoang 3-
5. Tuy nhién dinh phé 1,5 Hz chi & trong trudng
hop duong cong do tai khu Cong an (DO1). Tai khu
trudng pho thong co sé&, dinh phé niy cb gia tri
khoang 2-6Hz (D04), trong khi tai khu Bénh Vién
(D06 dinh phd 10i xuéng trong dai tdn thdp hon 1-
3 Hz. Néu su pha huy cong trinh chd yéu lien quan
dén céc thanh phdn tdn s6 thdp gay nén, cb thé ly
giai viec hu hai nhiéu hon trong dong dat 1983 tai
khu Cong an va Bénh vién so véi khu vuc truong
phd théng co s&. Tuy nhien do con thi€u s6 lieu,
day ciing mdi 1a nhan xét mang tinh chat dinh tinh.

KET LUAN

Cac két qué st dung ty s6 phé bien do giita
thanh phdn ndm ngang va thanh phan thing dimg
(SH/SV) ctia dao dong vi dia chin d€ danh gia didu
kién nén tai cong trinh Pai Ninh va thi tran Tudn
Gi4o cho phép rit ra cic két luan :

1. Ty s6 phé bien do SH/SV clia dao dong vi
dia chan di phan anh duoc diéu kien nén dat va
cho céc thong s6 dong quan trong cia nén : chu kv
tro1 va hé s6 khuéch dai bizn da.

2. Trong diéu ki¢n thung ling sudi hep. tinh
chdt co 1y cha cic 16p d4t da thay déi nhiéu, cho
nén khi dung phuong phap nay con gap han ché: cu
thé diém do DDI15 tai 16 khoan DN132 nim trén
thung liing hep cho tdn s6 troi 3 Hz 1a gia tri khong
sat thuc, trong khi cac diém do DD16 va DD14
phan 4nh ding dac di€m loai nén phat trién trén da
bot ket xen kep cat ket he tdng La Nga (J,/n).

Tac gid da st dung s6 lieu do dao dong vi dia
chn tai cong trinh Pai Ninh va thi x4 Tu4n Giéo
do cic can b cla phong Dia chan (Vien Vat 1y
Dia cdu) thuc hién, tai lieu dia chat tai cong trinh
Dai Ninh cta Cty Tu van Dién II va nhan dugc
nhiéu y ki€n dong gop cla cac dong nghiép. Tac
gia xin cam on.
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SUMMARY

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

Wicrotemor is emoient vibration of ground excited
Dy maturai or artificial disturbances 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 GEOSTRA95 (France)
seismological system with seismometers LE-3D
manufactured by Lennartz electronics(Germany) to
apply this technigue 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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