TAP CHi PHAT TRIEN KHOA HQC & CONG NGHE: 105
CHUYEN SAN KHOA HQC TU NHIEN, TAP 2, SO 5, 2018

Khuéch dai ning luong soéng mat va han ché anh
hudng bat dong nhat ngang trong phuong phap phan
tich song mat da kénh (MASW)
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Tém tit—Phan tich séng mit da kénh (MASW) la
mot trong cac phwong phap dia chin twong dbi moi
trong linh vuc dia vat ly tai Viét Nam. MASW cho
phép khio sat sy phan bé dd cimg ciia mdi truong
dit da bén dwéi mit dat thong qua viée xdc dinh gia
tri van tdc truyén séng ngang Vs duwa trén két qua
phin tich hinh anh phd séng mit. Chiing tbi tién
hanh do dac 1D MASW tai 16 khoan thudc dw 4n
phat trién khu dan cu tai quan 2, thanh phé Hé Chi
Minh v6i hé théng may thu dwoc giix ¢d dinh, vi tri
nd va khoang cach thu nd khic nhau. Cac hinh énh
phd song mit dwec cong don dé khuéch dai ning
lwong song mit trén hinh dnh phd séng, lam giam
anh hwong ciia cic bat ddng nhit theo phwong
ngang va cac anh huwéng dén tir khoang cach nd qua
gin hodc qua xa. Cac diém dir liéu dwoc lra chon tir
dwong cong van téc pha trén hinh anh phd séng mat
cho qua trinh giai bai toan nguwge nhim xic dinh vin
tbc truyén séng ngang Vs. Gia tri Vs theo MASW
dwoc so sanh véi thanh phén thach hoc trong 15
khoan va Vs theo phwong phap dia chdn khac
(down-hole). P§ lgch twong ddi gira hai phwong
phap nhé hon 10%. Sw thay déi ciia gia tri Vs theo
MASW hoan toan phu hop véi cac ting dia chét
trong 156 khoan, bao gdm, 16p dit sang ldp gin mit
(93 m/s), 16p bun xam (68-157 m/s), 16p sét 14n cat
(250-265 m/s) va phén 16p sét bén dudi (254400
m/s).
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1. GIOI THIEU

Vén tc truyén song ngang Vs 1a tham sb quan
trong trong dia vét Iy cho phép danh gia do
cling cua moi trudng dit da bén dudi mat dat [7].
Tt gia tri Vs, cac tham s6 dan hoi khac cua moi
truong dat da nhu mo dun Young, mé dun bién
dang trugt co thé duoc xac dinh. Tai Viét Nam,
theo quy chudn da co, cac phuong phap dia chin
truyén thong nhu down-hole va cross-hole duoc sir
dung mdt cach rong rai trong viéc xac dinh Vs [4].
Tuy nhién, cac phuong phap ndy déu 1a phuong
phap pha hily, doi hoi phai co 16 khoan tai khu vic
khao sat, thoi gian khao sat lau va chi phi tuong
dbi cao [3, 5]. Trong khi d6, phuong phap phan
tich song mat da kénh (MASW) cho thoi gian khao
sat nhanh, quy trinh don gian va it ton kém hon [3,
5]. Do @6 viéc st dung MASW dé khao sat ciu
tric va do clirng dudi mat dit dugc xem la phuong
phap bd sung hoic thay thé cac phuong phap vira
néu.

Trong nghién ctru nay, chung toi tién hanh do
dac theo phuong phap 1D MASW trén 16 khoan tai
khu vyc quan 2, thudc khu d6 thi Thu Thiém. Vi
tri hé cac may thu dugc giit khong dbi trong sudt
qua trinh do dac, tién hanh do diém nd thuin
nghich hai dau, khoang cich nguén n6 dugc thay
d6i nham giam thiéu cac anh hudng dén tir khoang
cach ngudn qua gan hodc qua xa ciing nhu cac anh
hudng bat dong nhat ngang khi xem gia tri Vs bén
du6i mat dat chi thay ddi theo do sau trong khao
sat 1D MASW. Gia tri Vs phéan tich theo phuong
phép phan tich séng mit da kénh duge dbi chiéu
v6i 16 khoan dia chét tai khu vuce va két qua Vs tir
phuong phép dia chin truyén théng down-hole.
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Séng Rayleigh

Séng Rayleigh hinh thanh tir sy giao thoa gilta
song doc P va song ngang SV khi dén bé mat ranh
gidi tu do (ranh gidi gitra moi truong dat da bén
dudi va modi truong khong khi bén trén bé mit).
Phuong trinh truyén song Rayleigh thé hién mbi
quan hé glua van tc pha song Raylelgh (c) va van
toe truyen song ngang Vs, van toc truyen song doc

Ve [7, 8]
(-5) =4(-5) (-5
(1)

Dit & = (c/Vs)? va q = (Vs/Vp)?, viét lai phuong
trinh (1):

g -882+8(3-20)c +16(q-1)=0 (2)
Heé sb Poisson:

o = [ —2V@/[2(0/F — V)]
3)
bit p 1a mat do d4t da, mo dun bién dang truot:
G = pV¢ (4)

Dbi voi moéi truong dat da 1a vo trai dit, o =

0,25 vaq=1/3, phuong trinh (2) tré thanh [7, 8]:
& —gt? +2 nf —=20
()

Trong mdi truong ban khong gian dong nhat,
song Rayleigh truyén voi van toc pha [7, 8]:
c= \I?.Vs (6)
Puong cong vin tdc pha séng Rayleigh
Xét phan 16p c6 bé day H nam trén moi trudng
ban ddng nhat, bén dudi mat dat, c6 van toc truyén
song doc, van toc truyen song ngang, hé s6 Lame
va sO song trong mdi phan 16p lan lugt la
I‘ISJ Vp:.u—; kr I/SJVEJJ.”' rk .
Patr = [(c2/Y) — 111/2,5 =[(c2 /&) — 112,
a =kr Hb = ks H, a = krH, b = ksH, phuong
trinh duong cong van tdc pha cia song Rayleigh
(Love, 1911) [8]:
& —&n=20 U]
trong do
E=(1—s)[Xcosa + (Yr/r)sina]+ 2s [Wrsin
b —Z/s sinb]
@)
F=(1-s5H[Wscosa +Zr sina]+

25 [X sina — (Ys/s )cos b ]
)
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n=(1-—5")[Wrcosh' + (Z/59sinb]+ 2r [Xsina —
(¥r/r") cosa
(10)

7 =({1—-59[Xcosb + (¥s/s)sinb]+

2r [Wssina — (Z/r) cosa]

(11)

g =u/u.X=_gc*/Vi-2(g—-1),
Y=c*/VP+20g-1D (12

Z =gV -2V —2(g —1), W=2(g - 1)
(13)

Nghiém cta phuong trinh du(mg cong van tbc
pha song Rayleigh (7) cho thay van téc truyén
song Rayleigh 1a mot ham theo tan s6 c(k) hay néi
cach khéc c(w), c6 vo sd nghiem tuong Gng voi
cac dang duong cong van toc pha khac nhau. Hai
dudng cong van téc pha c6 dang dbi ximg My,
M2 va hai dudong cong van toc pha c6 dang bat dbi
ximg Ma1, Mz, (Hinh 1). Ddi véi duong cong van
toc pha co ban My, tai dai tan sd thip (k = 0), van
tbc truyén song tién dén van tdc truyén song
Rayleigh trong moi truong ban kh()ng gian dong
nhat (c =0,92 Vs) va tai dai cac tan s6 cao (k = o),
van toc tién dén van tdc truyén song Rayleigh
trong phan 16p bén trén (¢ = 0,921%) [8].

Hinh 1. Pudng cong van téc pha song Rayleigh: duong
cong co ban (My;) va 3 duong cong bac cao dau tién
(M12, M21, M2)

Bai toan ngwoc

Vian tdc pha song Rayleigh (c¢) dugce xac dinh
thdng qua ham F [6, 7]:

F(fi ci, Vs, Vp,p,h) =0 (=1,2,...,m) (14)

Trong d6, ¢j 1a van tdc pha s()ng Rayleigh tai tin
sO fj; Vs, Ve, p, h 1a cac véc to gdm céc thanh phan
van toc truyén song ngang (Vsi), van tdc truyén
song doc (Vpi), mat do (p.) bé day (hj) cua phan
16p thir i va m 13 tong sd phan 16p mo hinh dat da
bén dudi mat dat theo phuong ngang. Doi véi mot
tap gia tri cac tham $6 mo hinh (Vs, Vp, p, h) tai
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mdt tan s6 xac dinh f,, cac nghiém cua phuong
trinh (14) 1a gié tri van toc pha song Raylelgh Néu
dudng cong van téc pha bao gdm m diém sé liéu,
s€ co m phuong trinh ( 14) duoc ding dé xac dinh
cac van tdc pha tai cac tan s f;. Van téc pha song
Rayleigh 1a mot ham cua bén tham sb Vs, Ve, p, h.
Tuy nhién, ch1 ¢6 sy thay doi cia Vs tic dong chi
yéu 1én van tdc pha song Rayle1gh Do do, gia tri
vén tdc truyén song Vs ¢6 thé duge xac dinh thong
qua cic gia trj van toc pha song Rayleigh. Ma tran
Jacobian ctia mé hinh twong g v&i van tdc Vs tai
tan s6 f; [6, 7]:

=[

(15)

Goi x =[Vs1, Vs, ..., Van] 12 véc to gdm n phan
tur chira cac gia tri van tdc Vs clia mo hinh, b = [by,
ba, ..., bm] 14 véc to gdm céc gia tri do dac cua van
toc pha song Rayleigh tai m tan sé khac nhau [6,
71

JAX =Ab (16)

Trong do, Ab 1a d6 sai khac giua gia tri do dac
va gid tri mé hinh, C(Xo) la van tbc pha ciia md
hinh twong tng vai van tdc truyén séng S ban dau,
AX 1a d6 hi¢u chinh dugc tinh toadn. Phuong trinh
(16) c6 thé duoc giai théng qua thuat toan tbi wu
hoa, phuong phap binh phuong t6i thiéu. Sau mdi
vong 1ap, véc to AX dugc tinh toan va thém vao cac
gi4 tri ctia mo hinh. Qua trinh 13p sé& tiép dién cho
dén khi sai sb gitta s6 liéu do dac va s lidu mo
hinh (Ab) giam xubng dén mét gia tri hop 1y [6, 7].
Do dac 1D MASW

Dbi vai khao sat 1D MASW, hé théng may thu
duoc rai trén mat dit voi thm hé duge dat tai vi tri
can khao sat va ghi nhan su thay dbi gia tri Vs theo
do sau. Theo ly thuyét, mat cat lD Vs ¢6 thé thu
duogc chi can mot vi tri diém nd khi méi truong
bén dudi mat dit xem nhu ddng nhit theo phuong
ngang. Trong qua trinh phan tich s6 lidu, diéu kién
dat da bén dudi mat dat duge trung binh hoa theo
phuong ngang doc theo hé may thu. Két qua 1a mat
cit 1D Vs thé hién sy thay doi gia tri van toc
truyén song ngang Vs theo do sau bén dudi mat dat
tai tim cua hé may thu. Mat cit 1D Vs thé hién
100% sy thay ddi gia tri van téc Vs theo do sau
ung voi vi tri tm cia hé may thu. Tuy nhién trén
thuc té, moi trudng dia chat bén dudi mat dat 1a
bét ddng nhét theo do sau 1an phuong ngang, do do
vigc lya chon khoang cach thu nd tdi uu trong
khao sat MASW dé song mat dat dugc nang luong

16n va tin hiéu rd rang nhat 1a diéu hét sic can
thiét, gop phan giam thiéu cac anh huéng nhidu.
C6 hai yéu t6 anh huong 16n nhéat dén sy hinh
thanh va lan truyén séng mit 1a anh hudng do
khoang cach thu nd (khoang cach giira diém nd va
méy thu thr nhat) qua gan hodc qué xa [2, 10].

Séng Rayleigh duoc hinh thanh tir sy giao thoa
gita cac song khoi, trong d6 cac song khdi duge
tao ra do hién tuong giao thoa va phan xa. Do do,
néu khoang cach thu n6 qué gan s& anh huong dén
kha ning giao thoa cta cac song khoi, han ché sy
hinh thanh va lan truyén song cta séng mat. Trong
qué trinh do dac MASW, khoang cach thu n6 phai
16n hon mdt giéi han thu nd nho nhat nao d6 dé dir
lidu thu duoc khong bi anh huéng qué nhiéu bai
song khoi, nhidu xung quanh va ning lugng séng
mit chiém wu thé nhiéu nhat. Khoang cach giGi
han cyc tiéu nay thay doi theo budc song. Gidi han
cuc tiéu s& 16n trong trudng hop budce song dai va
ngugc lai. MASW duoc do dac trong mot dai budce
song nhit dinh. Dai budc song nay dwoc xac dinh
tir khoang cach gitra cac may thu va chidu dai toan
bo hé théng may thu. Gidi han cuc tiéu cua khoang
cach thu nd trong khoang 25-50% chiéu dai hé
thdng may thu [10].

Mac du séng mat manh hon nhiéu so véi song
khdi khi n6 dwoc hinh thanh gan diém nd, tuy
nhién, d6 suy giam cta song mat nhanh hon song
khdi. Két qua 1a sau khi lan truyén dén mot khoang
cach nao d6, nang lugng clia séong mat s€ gidm
nhanh va thip hon murc ning lwong song khdi va
nhiéu tr moi truong xung quanh. Do d6, khoang
céch tir hé thong may thu dén ngudn nd phai nho
hon mot khoang cach gidi han xac dinh (khoang
cach gioi han cyc dai) [10].

Viéc do dac nhiéu mat cit dia chan véi cung vi
tri hé may thu nhung khoang céach, vi tri diém nd
khac nhau (né hai dau thuan nghich), sau do, )
liéu dugc cong ddn thanh mdt hinh anh phé song
mit duy nhat trong qué trinh phan tich c6 thé giam
thiéu anh huong dén tir khoang cach thu nd qua
gin hodc qua xa va anh huong cua bat dong nhét
theo phuong ngang [2, 10].

2. PHUONG PHAP

Chung t6i tién hanh thu thap sb liéu 1D MASW
tai 16 khoan thudc du an phat trién khu dan cu,
quéan 2, thanh phé H6 Chi Minh (Hinh 2A). May
dia chin RAS-24 (Hinh 2B) két hop voi 24 may
thu (geophones) tan sé thap 4,5 Hz (Hinh 2C)
duoc st dung dé ghi nhan cac dao dong cta dat da
bén dudi mat dat dudi dang bang ghi dia chn. Tat
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ca cac dang song dia chin bao gdm song khiic xa,
phan xa, séng truc tiép, song mit, ... déu duoc ghi
nhan trén bang ghi dia chin nay. Hé théng may thu
dugc bd tri cach déu nhau, khoang cach giita hai
geophones gan nhau nhat 1a 2 m. L khoan dia
chat nam gitta geophone 12 va 13 (Hinh 2A).
Trong subt qua trinh do dac 1D MASW, toan bd
hé thong may thu dugc giit ¢ dinh, khoang cach
thu n6 ciing nhu vi tri diém nd dugc thay ddi, nd
hai dau thuin nghich, khoang céach thu nd lan luot
O céc gia tri 10 m va 16 m (Hinh 3). Bua ta 9 kg
va de sit duoc sir dung dé tao ra cac dao dong lan
truyén bén trong long dat. Tong thoi gian do trén
mdi bing ghi dia chén 1a 2 s, budc liy miu la
0,125 ms. Téng cong c6 bon bang ghi dia chin
tuong (g voi vi tri nd thuan nghich hai dau va hai
khoang cach thu nd 10 m va 16 m (Hinh 4).
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Hinh 2. (A) Khao sat 1D MASW; (B) May dia chin RAS-
24; (C) Geophone 4,5 Hz

Vi tri 16 khoan

v 3¢

X2

N\

L

X

Hinh 3. So d6 hé may thu va vi trj cac “diém nd trén tuyén do 1D MASW: khoﬂéng (:‘a'ch gilta cac geophones dx =2 m; d6 dai hé¢
may thu L = 46 m; hai diém no thuan X; = 10 m va X, = 16 m; hai diém nd nghich X3=10mva X; =16 m
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Hinh 4. Bing ghi dia chin twong tng véi cac vi tri va khoang cach thu nd khac nhau: (A) X; = 10 m; (B) X, = 16 m;
(C) X3 =10 m; (D) X, = 16 m

Chung t6i st dung phan mém chuyén dung c6
ban quyén PS cua cong ty Park Seismic trong qué
trinh phan tich 6 ligu [1]. M6i truong bat dong
nhét theo phuong ngang bén dudi mat dat, khoang
céach thu né qua gan hoac qua xa déu co thé anh
huong 1én bang ghi dia chan ciing nhu qua trinh
phan tich s liéu. Bang ghi dia chan dugc bién doi
tir mién khong gian - thoi gian (t-x) sang mién tan
sO - van tdc pha (f-c) dé thu duoc cac hinh anh phd
song mat (Hinh 5A, 5B, 5C, 5D). Céac hinh anh
phé séng mit sau d6 duge cong don trong qua

trinh phan tich nhdm trung binh héa cic bét dong
nhit theo phuong ngang (Hinh 5E), gop phan
khuéch dai tin hiéu song mat, han ché anh hudng
dén tir khoang cach thu nd qua gan hodc qua xa.
Trén hinh anh phé séng mit, noi tap trung ning
lugng soéng mat cuc dai s€ c6 dang duong cong
(duorng cong van toc pha song Rayleigh) do van
tbc pha song Rayleigh 1a mot ham theo tin sd,
trong khi d6 cac dang song khac khéng co tinh
chat nay nén dé dang duoc loai bo trong qua trmh
xtr y. Cac hinh anh phd song mit voi ngudn nd
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don (Hinh 5A, 5B, 5C, 5D) c6 nang luong séng
mat giam nhanh chong theo d¢ sau gay kho khian
trong Viéc nhan dién céc du(‘mg cong van tdc pha
tir tan s khoang 3 Hz tré xubng (< 3 HZ) dac biét
1a hai hinh dnh ph song mat ¢6 ngudn nd xa 16 m
(Hinh 5B, 5D) do diém nd xa nén ning luong song
mit khong du dé xuyén xudng nhitng do sau 16n.
Trong khi d6, hinh anh phd séng mit sau qua trinh
cong ddn c6 @6 khuéch dai nang lugng séng mat
16n hon, hinh dnh duong cong vén tdc pha 6 rang
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hon (Hinh 5E). Hinh dang duong cong van toc pha
song Rayleigh cho biét su thay déi van toc truyén
song theo d¢ sau tai vi tri khdo sat. Buong cong
van toc pha trén hinh anh pho séng mat (Hinh SE)
thé hién van toc truyén song glam dan tinh tir bé
mit (trong khoang tir 25 Hz dén 5 Hz), dén mot do
sau nhat dinh (< 5 Hz), van toc song bat dau ting
1én dén nhitng gia tri 16n hon (Hinh 5E). Ching t6i
lra chon ba muoi diém gia tri trén dudng cong van
tdc pha cho qua trinh giai bai toan nguoc (Hinh 5F).
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Hinh 5. (A), (B) (C), (D) Phé séng mit v6i khoang cach thu nd X1 =10 m; X2 = 16 m; X3 =10 m; X4 = 16 m; (E) Phd
song mit ciia s lidu sau khi dugc cong don; (F) Cac diém s liéu dugc lya chon trén dudng cong van tdc pha song mit

3. KET QUA VA THAO LUAN

Chung t6i khao sat sy thay doi gia tri van toc
truyén song ngang Vs tir mat dat dén do séu 30 m,
sir dung phan mém chuyén dung xur 1y song mit c6
ban quyén PS cua cong ty Park Seismic [1]. Quéa
trinh giai bai toan nguoc két thiic sau ba vong lap
khi ty 18 gidng nhau giita gi4 tri do dac thyc té va
gi4 tri mo hinh vao khoang 88,42%. Mt cit 1D Vs
thé hién sy thay do6i gia tri van toc truyén song
ngang theo d6 sau duoc thé hién trong Hinh 6, c¢6
thé thdy cac gia tri nay hoan toan phu hop véi tinh
chat dan hdi ctia cac phan 16p thach hoc trong 18

khoan (Bang 1). Tuong mg voi 16p dét sang 1ap
trén bé mat c6 bé day 1,5 m, gia tri Vs twong ddi
thip vao khoang 93 m/s. Tir d6 sau 1,5 m tré di,
Vs giam xudng nhiing gia tri thdp hon khoang 84
m/s dén 68 m/s phan anh vén tdc truyén song trong
phan 16p bun sét 13n hiru co. Tai ddy ciia 16p bun
sét hiru co (d6 sau khoang 12 m), gia tri Vs bat dau
tang 1én dat gi4 tri gan 157 m/s. Sau do, Vs tiép tuc
ting trong khoang 250-265 m/s khi lan truyén
trong phan 16p sét pha cat (46 sdu trén 12 m dén
gan 18 m). Tu d¢ sau 18 m tré xuong, tuong Ung
voi phan 16p sét, van toc truyén song ngang Vs
tang dan theo do sau (254—400 m/s).
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Ngoai ra, gia tri van toc truyén song ngang Vs
theo MASW (Bang 2) duogc so sanh véi gia tri Vs
dugc do bang phuong phép dia chan truyén thdng
down-hole (Bang 3) [4]. Hinh 7 thé hién mat cit
1D Vs cta ca hai phuong phap trén cing mot do
thi. Gid tri Vs theo ca hai phuong phap khong co
su khac biét 16n. D9 1éch tuong ddi cua gia tri van
toc truyén song ngang Vs gita hai phuwong phap
trén mdi mét d6 sau tai khu vuc Thu Thiém, quan
2, Thanh phé HO Chi Minh nhé (< 9%). Do léch
tuong d6i 16n nhit cua Vs gitra hai phuong phap 1a
9% tai do sau 3 m, khi d6 Vs dat gia tri 84,09 m/s
theo MASW va 92,77 m/s theo down-hole [4]. D6i
véi moéi do sau con lai, do léch twong ddi khong
16n hon 5%.

Két qua do dac cho théy nén dia chét tai khu vuc
khao sat tir mat dat dén do sau khoang 12 m tuong

Van tbc Vs (m/s)
100 200 300 400

Do sau (m)

Hinh 6. Gia trj 1D Vs theo d6 sau (MASW)
Cham xanh: duong cong van toc pha so li¢u mo6 hinh
Cham do: duong cong van toc pha so liéu do dac
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d6i yéu véi gia tri Vén tdc truyén s()ng ngang Vs
thap. Tir 12 m tré xudng, do cimg cua nén dat tang
theo do sau phan anh qua cac tri s6 Vs ting dan.
Tu mat dit dén do sau 30 m, Vs duge xac dinh
bang phuong phap MASW tai Thii Thiém, quén 2,
thanh phé H6 Chi Minh, thay doi trong mot
khoang twong dbi rong (68—400 m/s). Tir gié tri Vs
phén tich dugc theo MASW va mét d dat da trong
thanh 15 khoan (Bang 1), mo dun bién dang truot
G (tham s dan hdi phan anh tinh clng cta cac
thanh phan dit da chdng lai sy bién dang dudi tac
dung cua ngoal luc) dugc xac dinh qua cong thirc
(4). Bang 2 thé hién cac g1a tri van toc truyén song
ngang Vs va mo dun bién dang trugt G tinh toan
duogc.

Bang 1. Cot dia tAng khu vuc khao sat

Do sau| Béday |Ky hiéu|Mit d |Thanh phin thach hoc
(m) (m) (g/em?) i i
1.5 15 148 Dét sang lap
122 107 4g | Bunséthnhinco
man xam sam
178 56 1.96 Sét 1513 cat f:aaluvang
nau, do ndu
Sét mau vang xam,
30 122 207 L
do nan

Bing 2. Gia trj van tdc truyén séng ngang Vs va md dun bién dang cét G theo MASW

?n‘i)”“ ?;)day Mat d¢ (kg/m?) Vs (m/s) Mé dun bién dang cit G (MPa)
1,50 1,50 1480 93,14 12,84
3,01 151 1480 84,09 10,47
4,61 1,60 1480 70,53 7,36
6,23 162 1480 72,32 774
8,94 2,71 1480 67,81 6,81
11,93 2,99 1480 157,32 36,63
14,93 3,00 1960 249,80 122,30
17,94 3,01 2070 264,83 145,18
21,05 3,11 2070 253,63 133,16
24,20 315 2070 297,92 183,73
27,40 3,20 2070 325,05 218,71
30,00 2,60 2070 399,70 330,70
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Bang 3. Gia tri Vs theo down-hole

Do sdu Vs
(m) (m/s)
3,0 92,77
6,0 68,92
9,0 70,99
12,0 | 160,11
150 | 254,551
18,0 | 265,59
210 | 252,37
24,0 | 29341
27,0 | 32539
30,0 | 398,48
4. KET LUAN

Khao sat 1D MASW dugce tién hanh tai khu vuc
Tha Thiém, thudc du 4n phat trién khu dan cu
quan 2, thanh phdé Hb Chi Mlnh su dung vi tri
nguon n6 khac nhau va xir 1y sé liéu bang phan
mém chuyén xtr 1y song mat PS. Trong qua trinh
xtr 1y, cac hinh anh phd song mit dugc cong don
nham trung binh hoa anh huéng cia céc bat dong
nhét theo phuong ngang, han ché nhidu dén tir moi
truong xung quanh va tir cac song khoi. Nang
luong song mat thé hién qua dudng cong vén tbc
pha cua s6 lidu duoc cong don ting 1én kha 1on va
hinh dang duong cong rd rang hon so véi cac
duo’ng cong dén tir ngudén nd don. Gia tri van toc
truyén song ngang Vs theo phuong phéap phan tich
song mat da kénh hoan toan phu hgp vdi thanh
phan thach hoc trong 16 khoan dia chat va két qua
Vs theo phuong phép dia chan truyén thong down-
hole.

Gid tri Vs ghi nhan duoc tai khu vuc khao sat
cho thiy do cimg ciia nén dét thay ddi theo d¢ sau,
tir mat dat dén do6 sau khoang 12 m, nén dat rat yéu
phan anh qua cac tri s6 Vs nho (93157 m/s). Do
d6, trong qua trinh thi cong can phai co phuong an
khéc phuc tinh trang nay, dam bao tinh an toan cia
cong trinh xay dyng. Tir d6 sau 12 m dén hon 27
m, d6 cimg ciia nén dat tang dan thé hién qua cac
gia tri Vs tang theo do sau (250-325 m/s), dugc
quy wdc 1a nén dit cing loai C theo tiéu chuin xay
dung Viét Nam nam 2006 [9]. Tt hon 27 m tré
xudng, Vs dat cac gia tri cao hon (gin 400 m/s)
tuong ng voi nén dat rit cimg loai B [9].
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Hinh 7. Gia tri Vs theo d6 siu ctia phuong phap MASW va
down-hole

Loi cam on: Nghién cuu nay dwoc tai tro boi
Pai Hoc Quéc Gia TP. H6 Chi Minh (PHOG-
HCM) trong khuén khé dé tai ma so C2019-18-03.
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Abstract—Multichannel analysis of surface wave
(MASW) is one of the novel seismic methods in
geophysic field in Vietham. MASW is able to survey
the stiffness of the soil environment under the
ground via the shear-wave velocity Vs by analyzing
the spectral image of surface wave. We did the 1D
MASW survey upon the borehole belonged to the
residential development project at district 2, Ho Chi
Minh city with fixed receiver system, different source
orientations and different source offsets. The spectral
images of surface wave were combined to maximize
the surface wave’s energy on the spectral image of
surface wave to minimize the effect of lateral
inhomogenousness and near - far source offsets. The
data points were chosen on the phase curve on

spectral image of surface wave for the inversion
process to define shear wave velocity Vs. The Vs
from MASW was compared to the petrographic
components and another seismic method (downhole).
The relative difference of the obtained Vs values
between two methods was less than 10%. The change
of Vs in MASW was absolutely compatible to
petrographic components in geological borehole,
near surface filled soil layer (93 m/s), dark-gray silty
layer (68-157 mi/s), sandy clay layer (250-265 m/s)
and lower clay layer (254-400 m/s).

Keywords—multichannel analysis of surface
wave, MASW, shear-wave velocity, spectral image of
surface wave, downhole
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