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Ung dung phuong phap anh dién va phan tich séng mat da kénh
trong khao sat nén méng coéng trinh xay dung tai Quan 2va 9,
Thanh phé H6 Chi Minh

Nguyén Nhat Kim Ngan'-*, Nguyén Van Thuan', Vé Manh Khuong?, Dinh Quéc Tuan?, Nguyén Quang Diing3
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Trong dia vat ly, phuong phap phan tich séng mat da kénh (MASW) dugc st dung dé khéo sat do
cung clia moi trudng dat da thong qua gid tr van téc truyén song ngang (Vs) va phuong phap anh
dien 2D dugc st dung dé khao sat tinh dan dién ctia mai trudng dat da thong qua gia tri dién trd
sudt (p). Nghién ctu nay trinh bay két qua biéu dién 1D Vg clia phucng phap MASW va mat cit 2D
clia phuong phap anh dién trong khao sat méi trudng dat da nén mong cong trinh xay dung tai
cac cong trinh thudc quan 2 va quan 9, thanh phé H6 Chi Minh. Két qua nghién ctiu cho thay su
tuong déng clia hai phuong phap trong viéc phan tang dia chét tai hai khu vuc. Két qua khao sat
cling cho thay su khac biét vé nén dia chat quan 2 va quan 9. D6i véi khu vuc quan 2, ti mat dat
dén do sau hon 20 m, co dién trd sudt va van téc truyén song ngang thay déi tir 10 Qm va 50 m/s
dén 50 @m va trén 300 m/s, moi trudng tn tai tang bun day xap xi 17-18 m co dién trd suét va van
toc truyén séng ngang thap. B6i véi khu vuc quan 9, nén dia chat cé dé ciing cao hon quan 2. T
mat dat dén do sau hon 30 m, dién trd sudt va van téc truyén séng ngang thay déi tr 10 Qm va
200 m/s dén trén 300 Qm va 450 m/s. Nén dia chat chdi yéu la sét. Mot s6 vi tri ton tai tang sét déo
doc theo tuyén khao sat va tang sét, cat cing xuat hién tur dé sau 27 m tré di.
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Trong dia ky thuat, cdc tham s6 dia dién va tham s&
dan héi ciia moi trudng dat da bén dudi mat dat dong
vai tro quan trong trong khao sat nén méng cong trinh
xay dung'. Tai Viét Nam, phuong phép anh dién la
mot trong cac phuong phap dia vét ly truyén thdng
dugc stt dung trong khdo sat tinh dan dién cia moi
truong dat dd thong qua cdc do dac khao st trén mit
dat, két qua ctia phuong phdp 1a cic mit cat 2D thé
hién su phan b6 gid tri dién trd sudt. Phuong phap anh
dién dugc ing dung nhiéu trong phan ting dia chit,
tim kiém khodng san, khéo sit 6 nhiém méi truong
dét, khio sit nén méng cong trinh!. Trong khi dé,
phuong phap phan tich song mat da kénh la phuong
phép dugc dp dung tai Viét Nam trong nhiing nam
gin day?. Viéc stt dung dong thsi hai phuong phap
dnh dién va phén tich séng mit da kénh da dugc tién
hanh tai nhiéu noi trén thé gidi d€ giai quyét cac bai
toan thuc té€ trong dia vat ly nhu khao sat cac h6 bun
va h6 chon rac thai tai Greene County, bang Missouri,
My, khao sat sy phong héa dé granite tai Carles, Tay
Ban Nha, khao sat moéi truong tram tich tai khu vuc
phia tay bdc Himalaya, khdo sat ranh gi6i dd mong va

bé day tang dit phu tai khu vic déng nam, bang Mis-
souri, My, khdo sat sat 16 nén dat tai khu vuc thudng
xay ra dong dit thudc T Xuyeén, Trung Quéc, ... 38,
Phuong phép anh dién va MASW c6 thé su dung két
hgp va ho trg nhau trong viéc phéan tdng dia chit khu
viic khao sat38. Su tuong dong trong két qua clia hai
phuong phap gop phan xac dinh tinh chinh xac cua
cé hai phuong phéap d6i v6i viéc minh giai moi trudng
dia chit bén dudi mat ddt. Néu cd su sai khac két qua
gitia hai phuong phép, thi can bé sung thém tai liéu
dia chét nhu 16 khoan hodc sti dung thém cdc phuong
phap dia vat 1y khic d€ kiém tra®-8. Moi trudng dat
cting ¢ van téc truyén song ngang cao, tuong ing véi
cdc gid tri dién trd sudt cao va ngugc lai, méi trudng
dat da c6 tinh coly yéu, thudng cé van tc truyén song
ngang thip tuong uing véi cac gid tri dién trd suat thap,
lam co s so sanh két qua minh giai ctia ¢4 hai phuong
phap =8, Tuy nhién, tai Viét Nam, vin chua c6 mét
cdng bd khoa hoc mang tinh hoc thuéit nao vé viéc
nghién ctiu két hgp MASW va anh dién trong khao
sat moi trudng dat d4 bén dudi mat dat .

Trong bai bao nay, két qua hai phuong phap anh dién
va MASW trong khédo sat nén mong cong trinh xay
dung thudc quén 2 va quén 9 tai thanh phé H6 Chi

Trich dan bai bao nay: Ngan N N K, Thuan N V, Khuang V M, Tudn D Q, Diing N Q. Ung dung phuong
phép anh dién va phan tich séng méit da kénh trong khdo sat nén méng céng trinh xay dung tai
Quan 2 va 9, Thanh phé Hé Chi Minh. Sci. Tech. Dev. J. - Nat. Sci,; 6(1):1801-1810.
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Minh dugc trinh bay. Day la hai quin c6 t6c do phat
trién cao vé mit xiy dung ctia thanh phs®. Nén dia
chét quén 2 c6 sy khac biét kha 16 so véi nén dia chat
quan 9°. Trong khi nén dia chit quéin 2 tén tai ting
bun day, dédc biét 1a gdn bo song Sai Gon thi nén dia
chit quén 9 moi trudng cht yéu la sét, cat, mot s6 khu
viic xuét hién ting buin nhung bé day mong >0, Déi
v6i moi trudng mat dat kho hodc ting cat, sét cling
va tang d4t ngdm nudc nhu tdng bun sét hitu co déo,
mém, dién trd sudt va van toc truyén séng ngang Vg
c6 su tuong phan ro rét. Két qua anh dién va MASW
phit hgp véi 16 khoan dia chét ctia khu vuc khio sat°.
Déi véi khu vic khao sat quén 2, tit mét dat dén do sau
gin 25 m, dién trd sudt thay d6i trong khoang tui vai
Qm dén trén 10 Qm th€hién ro ranh gidi nén dia chit
ctia khu viic khdo sat, gid tri van tdc truyén song ngang
V1250-300 m/s. D&i véi khu vic khao sat quan 9, ti
mat dat dén d sdu 30 m, dién trd sudt thay d6i 10-300
Qm, van t6c truyén séng ngang Vg tii 200-450 m/s.

PHUONG PHAP ANH DIEN VA
PHUONG PHAP PHAN TiCH SONG
MAT DA KENH

Phuong phap anh dién

Trong dia vat Iy, phuong phép tham do dién dugc su
dung nhdm muc tiéu xdc dinh sy phin b6 dién tré
sudt ciia moi trudng bén dudi mat dit bang cach thuc
hién viéc do dac gia tri dién trd suat biéu kién bén trén
mit dat 1, Dién trd sudt ctia moi truong dit da lien
quan dén cac tham s6 ctia méi trudng dia chat nhu
46 khodng ho6a, d9 rong, d6 bao hoa nudc, ... Phuong
phap anh dién 2D la sy két hgp gitia hai phuong phap
thdm do dién truyén thong: phuong phéap do sau va
phuong phap mit cit dién. Hé théng bon dién cyc C1,
C2,P1, P2 dugc bé tri nhu trong Hinh 1, trong d6, C1,
C2 la dién cuc dong va P1, P2 la dién cuc thé. Dién
cyc C1, C2 phéat dong dién mot chiéu I (Ampere) va
dién cuc P1, P2 ghi nhan dién thé AV (Volt) gy ra
bdi dong dién I. Vi tri tim ctia P1 va P2 dugc quy u6c
1a vi tri ctia diém dii liéu khao sat>!1. Pién trd suit
biéu kién ctia mdi trudng dit da dugc xdc dinh dya
vao cong thiic

Pbieu kien = k(AV/I) (1)

trong do, p 13 dién trd suit biéu kién, k1a hé s6 thiét bi
phu thudc vao loai thiét bi tham do dién dugc st dung,
AV 1a hidu dién thé va I 1a cudng do dong dién'!.
Phin mém Res2Dinv ¢6 ban quyén dugc st dung dé
phan tich s6 liéu anh dién'!. Pi¢n trd suft that clia
modi truong dat da bén dudi mat dat dugc tinh toan ti
céc gid tri dién trd suit biéu kién do dugc trén mat dat
thong qua qua trinh giai bai toan ngugc trong dia vt
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ly"!!. Phuong phdp binh phuong t5i thiéu lam tron
dugc stt dung d€ diéu chinh dién trd suit ctia cac khoi
mo6 hinh. Khdc biét gita dién trd suit biéu kién do
dac va tinh todn sé dugc biéu dién dudi dang sai s6
cén quan phuong RMS theo phuong trinh

e= %ZnNzl (o — Poi)? @
trong do, € la sai s6 can quan phuong RMS, p; la dién
trd sudt tinh toan, pp; 1a dién trd suét biéu kién va
N 14 t8ng s6 gid tri dugc tinh todn!!. Déi véi khu
vuc khao sat quén 2, tuyén dnh dién dai 135 m, may
thdm do dién da cyc SAS 4000 ctia hang ABEM, Thuy
bién dugc sti dung trong do dac v6i cdu hinh hé thiét
bi bén cuc d6i xting Wenner, khoang cach gitia cac
dién cyc a tang dan ti 5 m dén 45 m. D61 véi khu
vuc khao sat quan 9, tuyén anh dién dai 180 m, may
thdm do dién MiniSting cta hang AGI, My dugc st
dung trong do dac v6i cdu hinh hé thiét bi bén cuc
d6i xiing Schlumberger, khoang cach gitia cic diém
do 1a 10 m, khodng céch gitia hai dién cuc thu a = 10
m, khoang mé& hé thiét bi thay ddi theo gid tri n tit 1
dén 7 (Hinh 1).

Phuong phap phan tich séng mat da kénh
MASW la phuong phdp dia chdn khong pha huy, st
dung soéng mat Rayleigh 1a tin hiéu c¢ ich trong qua
trinh do dac>%'%. MASW c¢6 nhiéu wu diém nhu qué
trinh do dac, phén tich s6 liéu nhanh choéng, ty 1é
tin hiéu c6 ich/nhiéu cao %1%, Phin mém PS c6 ban
quyén dugc stt dung dé phan tich s6 liéu>*'°. Sau qua
trinh do dac, cdc mat cit dia chdn trong mién khong
gian - thoi gian dugc chuyén déi sang mién tan s
- van t6c pha tao thanh hinh anh tdn sic séng mat,
cdc thong tin trén dudng cong van toc pha sé dugc
rut trich bao gém céc gid tri van tdc pha tuong ting
v6i tan s6. Dudng cong van t6c pha ly thuyét sé dugc
tinh todn dya trén cac tham s6 gia dinh. Pudng cong
ly thuyét dugc hiéu chinh sau méi vong lip cho dén
khi d¢ sai khéac gitta dudng cong van toc pha ly thuyét
va do dac gidm xudng dén mot gid tri t6i wu thi vong
13p diing lai. Tham s6 mo6 hinh ltic nay dugc xem nhu
két qua mo hinh moi trudng dia chat bén dudi mit
d4t°. Thuat gidi bai todn ngugc dugc thé hién trong
phuong trinh sau:

JAx = NA\b (3)

trong do, J 1a ma tran Jacobian, Ax 1a khoang thay d6i
diéu chinh trong gia tri udc tinh ban dau va Ab =
b — c(xp) 1a sy khdc nhau gitia s6 liéu do dac va s
liéu mo hinh tucng Ging vé6i vong lip d4u tién®. So
d6 b6 tri 1D MASW dugc thé hién nhu trén Hinh 2.
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Hinh 1: C4u hinh hé thiét bi Wenner va Schlumberger'
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Hinh 2: So d6 khao sat 1D MASW?

Hai muoi bdn geophone tin s6 thip 4,5 Hz két ndi
v6i mdy dia chdn Seistronix RAS-24 ctia My dugc st
dung trong khao sat. Khoang cach giiia cac geophone
14 dx (m). Khoang cach gitia vi tri nguén dia chdn va
geophone gan nhitla X (m). D¢ dai bing ghila T (s)
va buéc 14y méu la dt (ms). D6i véi khu vuc khao st
quan 2, cacthongs6 dodacladx=1m,X=5m,T=
1 sva dt=0,25 ms. D6i véi khu vic quan 9, cac thong
s6 dodaclanluotladx=2m,X=10m, T=1svadt
=0,25ms

KHU VU'C KHAO SAT

Khu vuc khdo sat quan 2

Déi v6i nén dia chit quin 2, gn mdt la trAm tich
Holocene c¢6 ngudn gdc bién, song va dadm lay, khu
viic gin sdng Sai Gon dia tAng ¢4 16p bun sét trén mit,
12 16p dit yéu, c6 bé day thay d6i°. Cang gin séng Sai
Gon thi 16p bun cang day®. Khu vuc ven song rach,
doc song Sai Gon c6 sy hién dién clia cdc tang sét chay,
tinh chét co ly yéu, phan b & tdng ndng, thinh thodng
xen kep céc thdu kinh sét mong. Nhiéu noi bé day
tang sét chay 1én dén 40 m. Bén dudi tang sét chay la
cdc ting sét, sét pha 1an san soi va tang cat xen kep c6
d6 gén két t6t hon céc tdng nim phia trén né°.

Khdo sat anh dién 2D va 1D MASW dudgc tién hanh
trén khu vic khao st thudc du an phat trién khu dan
cu dudng Vit Tong Phan, ¢6 téng dién tich 12.000 m?
(Hinh 3). Tuyén khao sat anh dién 2D c6 chiéu dai 135
m di qua bald khoan ky hiéu BH (Hinh 3). 1D MASW
dugc tién hanh trén ba vi tri 16 khoan doc theo tuyén
khao sat anh dién. Két qua anh dién 2D va MASW
dugc so sanh véi thanh phén thach hoc dia ting cua
16 khoan”.

Khu vuc khao sat quan 9

Quén 9 céch trung tdm thanh phé H6 Chi Minh 13
km theo xa 160 Ha Noi, phia dong gidp Long Thanh,
DPong Nai, phia Tay giap Tha Dic, phia Tay Nam giap
quén 2, phia Nam gidp Nhon Trach, Pong Nai, phia
Béc gidp Di An, Binh Duong. Cot dia ting dic trung
cho khu vuc khu cong nghé cao, quin 9 c6 thé dugc
chia lam céc 16p chinh: 16p trén cung la 16p dét pha,
16p thit hai la 16p buin sét pha, mau xam den, trang thai
déo chay, ti do sdu khoang 1,5-5 m, 16p thi ba la 16p
sét pha, mau xdm vang, niu sam trang thai déo mém,
16p thit 4 1 16p sét, sét pha ndng, mau xdm tring, niu
vang, nau do ..., trang thai ntta cling, déo cing, tii do
su trén 5 m dén trén 20 m, 16p thi 5 1a 16p cat, cat
pha 1an san soi, xudt hién tit 6 sau trén 20 m 1,
Khu vyc khao sat thudéc du 4n One Hub, khu cong
nghé cao, c6 t6ng dién tich hon 39 000 m? dugc thé
hién trén Hinh 2. Phuong phéap anh dién 2D dugc
tién hanh véi chiéu dai tuyén do dai 180 m, cdc 16
khoan doc theo tuyén do, ky hiéu BH nhu hinh vé
(Hinh 4). 1D MASW cing dugc tién hanh trén vi tri
cdc 16 khoan nay d€ so sdnh két qua véi phuong phép
anh dién va cot dia ting 16 khoan”.

KET QUA VA THAO LUAN

S6 liéu quan 2

Phin mém Res2Dinv c¢6 ban quyén dugc st dung dé
phan tich s6 liéu anh dién b
hinh dién trd suit moi trudng dat d4 bén dudi mit
dat dugc thé hién trong Hinh 5. Phin mém PS ¢6 ban
quyén dugc st dung d€ phan tich s6 liéu MASW®.
Mit cdt 1D Vg theo do sau cta ba vi tri MASW duogc

. Két qua mit cat mo
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Hinh 3: Khu vuc khdo sat, tuyén do anh dién 2D va ba vi tri khao sat 1D MASW tai quan 2°
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Hinh 4: Khu vuc khao sat, tuyén do anh dién 2D va ba vi tri khao sat 1D MASW tai quan 9°
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thé hién trén Hinh 5. Két qua phuong phdp anh dién
va MASW phan dnh tuong d6i chinh xac thanh phan
thach hoc trong 16 khoan dia chat (Hinh 6). Tt mit
dat dén do sau trén 20 m, moi trudng dia chit bén
dudi mat dat c6 thé chia lam 3 phan 16p: (i) Lp dat
sang l4p gdn mdt c6 dién trd sudt trén 10 Qm va vin
toc truyén séng Vg khoang 100-150 m/s; (ii) Tl do
sdu 2 m dén khoang trén 18 m la tdng bun day cé
dién tré sudt thip < 4 Qm, tuong Gng véi vén téc
truyén séng Vg < 100 m/s, chi sé SPT-N thay d6i trong
khodang 1 dén 2, cic tham s6 dia ky thuat bao gom dién
trd sudt, van toc truyén séng dan hoi Vg va chis6 SPT-
N déu thép cho thdy nén dit yéu (d¢ cling thip)®,
gid tri dién trd sudt, Vg va SPT-N ting dan tai ddy
tang bun; (i) Khi qua khdi tdng bun, do sau 18-24
m, dién trd suit va V tiép tuc ting > 4 Qm, 200-360
m/s, SPT-N1a 9-15 tuong duong véi ting sét déo cling
(Hinh 6)°, két qua minh giai cia hai phuong phép c6
tinh tuong dong trong phén tang ranh gidi dia chit
dua vao sy thay d6i tham s6 dién tré sudt va van tdc
truyén séng ngang V.

S6 liéu quan 9

Phin mém Res2Dinv ciing dugc sti dung d€ phén tich
s6 liéu dnh dién. S liéu anh dién dugc nhip theo
dinh dang cdu hinh hé thiét bi Slumberger d€ chuong
trinh Res2Dinv c6 thé xit Iy 1. Két qua mit cit mo
hinh dién trd suit moi truong dat da bén dudi mat
dat dugc thé hién nhu Hinh 7. Phin mém PS ciing
dugc st dung phén tich s6 liéu tai ba vi tri do dac 1D
MASW >>10, Qua trinh gii bai todn ngugc két thic
sau ba vong ldp, biéu dién 1D Vg theo d¢ siu tai ba
vi trif MASW doc theo tuyén khéo sit anh dién dugc
thé hién trén Hinh 7°. Gia tri 1D Vg dugc quy udc la
van toc truyén séng ngang theo do sau tai tim hé may
thu geophone>*!0, Két qua két hgp gitia anh dién,
MASW va 16 khoan dia chit (Hinh 8) cho thiy moi
truong dat da trén bé mat tinh dén d6 sau khodng 30
m c6 thé dugc phan chia thanh ba phén 16p: (i) Lép
dat sét sang 14p gdn mat c6 bé day 5-7,5 m, dién trg
sudt 40-70 Qm, van tdc truyén séng dan hoi Vg thay
déi 1a 200-300 m/s, chi s6 SPT-N 1a 3-14; (ii) Bén
dudi, phia bén trai tuyén khdao sat 1a phan 16p bun sét,
sét déo mém, c6 bé day 5-11 m, dién trd suit thip 10-
30 Qm va van téc truyén séng ngang Vs trong khoang
200 m/s; phia bén phai tuyén khao sat, tit 130 m trd
di trén tuyén do anh dién, bén dudi 16p dat phu gan
mit, la phan 16p sét ntia cling, déo cling dién trd sudt
50-80 Qm, Vg thay déi trong khodng 300 m/s; (iii)
Bén dudi 1 phan 16p sét cling, c6 dién trd sudt ting
dan tii 80-350 Qm, tuong ting véi van toc truyén song
ngang Vs ting dan ti 300-450 m/s theo d¢ sau, chisé
SPT-N ting d4n tif 15-40 (Hinh 8)°.

KET LUAN

Phuong phép anh dién va MASW c6 thé dugc st dung
két hgp va bd sung cho nhau trong viéc xdc dinh céc
tham s6 dia dién va tham s6 dan héi cia moi trudng
dat d4, tit d6 co thé phan ting, x4y dung ranh gidi dia
chét dya vao gid tri dién tré sudt va van toc truyén
séng ngang Vs>, Hai phuong phép c6 nhiéu uu
diém nhu déu 13 cic phuong phdp khong phd huy,
khdo sat moi trudng dia chat bén dudi mat dat thong
qua cac do dac bén trén bé mit, thdi gian do dac
nhanh, qud trinh xt ly s6 liéu don gian, tiét kiém chi
phi va thoi gian khao sat !, Két qua nghién ciu
cho thay kha ning két hgp ting dung hai phuong phap
anh dién 2D va MASW trong khéo sit ranh giéi moi
trudng dia chdt tai quin 2 va quin 9 thong qua hai
tham s6 thé hién tinh dan dién va tinh cling cta dét
da la dién trg sudt va van toc truyén song dan hoi V.
Tinh tuong dong trong két qua mdt cit anh dién 2D
va biéu dién 1D Vy gitia hai phuong phap c6 thé hé
trg cho nhau trong qua trinh minh gidi moéi trudng dia
chét bén dudi mat dét, han ché tinh da nghiém ctia bai
toan ngugc dia vat ly L9,

Phuong phép anh dién va MASW déu cho két qua
minh gidi tuong doi chinh xdc trong viéc phin ting
dia chit moi trudng bén dudi mét dit. Cac ranh gidi
gitia phan 16p dat phu, phan 16p bln sét va phan 16p
sét cting dugc thé hién tuong d6i r6 trén mdt cit dnh
dién. Dién trd sudt giam manh trong phan l6p bun
sét mém ngim nude (< 4 Qm d6i véi quan 2; 10-30
Qm d6i véi quan 9) va ting 1én ro rét trong tang sét
bén duéi (4-10 Qm doi véi quan 2; 80-350 Qm doi
vG6i quén 9). Van toc truyén soéng Vg ciing phan anh
chinh x4c ranh gidi dia tAng, Vg gidm khi d6 cling nén
dat giam, tuong Ung véi tdng bun sét (< 100 m/s doi
v6i quén 2; < 200 m/s d6i v6i quén 9) va Vg tang dan
theo d¢ sau tuong ting véi do cling clia nén dét tang
dan trong tang sét rin bén dudi (200-360 m/s ddi véi
quan 2; 300-450 m/s d6i v6i quan 9).

LO1 CAM ON

Nghién ctiu nay dugc tai trg boi Pai Hoc Quoc Gia
TP. H6 Chi Minh (PHQG-HCM) trong khuén khé
dé tai ma s6 C2019-18-03.

DANH MUC TU VIET TAT

MASW (Multichannel Analysis of Surface Waves):
Phuong phép phan tich song mat da kénh

V (Shear wave velocity): Van t6c truyén séng ngang
2D (Two dimensions): Hai chiéu

BH (Borehole): L6 khoan

SPT-N (N Values of Standard Penetration Testing):
chi s6 bua dap N

RMS (Root mean square): Sai s6 can quin phuong
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Hinh 5: (a) Mat cdt anh dién 2D. Nét ddt mau dé la vi tri do MASW. Budng lién nét mau nau la vi tri 16 khoan dia
chat. (b) Biéu dién 1D Vi theo do sau tuong Ung véi cac vj tri do dac MASW doc theo tuyén anh dién. Chdm xanh
la dudng cong van téc pha sé liéu mé hinh. Chdm dé la dudng cong van téc pha sé liéu do dac®

XUNG POT LOIliCH

Céc tac gia dong y khong co bat ky xung dot lgi ich
ndo lién quan dén cac két qua da cong bo.

PONG GOP CUA TAC GIA

Nguyén Nhat Kim Ngan thu thép, xt Iy s6 liéu va viét
ban thao.

Nguyén Vin Thuan x4y dung ban d6 khdo sat.

V6 Manh Khuong thu thap s6 liéu.

Pinh Qudc Tuén thu thép s6 liéu.

Nguyén Quang Diing x ly s6 liéu.
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11.
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Hinh 6: Mat cét 1D Vs theo cac s6 liéu MASW1, MASW2, MASWS3, chi s6 SPT-N va c6t dia tang 16 khoan BH1, BH2,

BH3 khu vuc quan 2°

Loke MH. Tutorial: 2-D and 3-D electrical imaging surveys.
2011;Available from: https://sites.ualberta.ca/~unsworth/UA-

classes/223/loke_course_notes.pdf.
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Hinh 7: (a) Mat cat &nh dién 2D theo d6 sau va doc theo tuyén khao sat. Nét dut mau dé 1 vi tri do MASW. Buéng
li€n nét mau nau I3 vi tri 16 khoan dia chat. Chdm tron dd Ia dudng cong van téc pha. (b) Biéu dién 1D Vg theo do
sau tuaong (g vdi cac vi tri do dac MASW doc theo tuyén anh dién. Cham xanh la dudng cong van téc pha sé liéu
mo hinh. Cham d6 1a dudng cong van téc pha s6 liéu do dac®
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Hinh 8: Mat cdt 1D Vg theo cac s6 liéu MASW1, MASW2, MASW3, chi s SPT-N va c6t dia tang 16 khoan BH1, BH2,
BH3 quan 9°
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Application of electrical imaging and multichannel analysis of
surface waves methods to survey the structure foundation at the
Districts 2 and 9 of Ho Chi Minh City

Nguyen Nhat Kim Ngan'-*, Nguyen Van Thuan', Vo Manh Khuong?, Dinh Quoc Tuan2, Nguyen Quang Dung3

ABSTRACT

In geophysics, multichannel analysis of surface waves (MASW) is employed to survey the stiffness
of soil environment by the values of shear wave velocity (Vs), while 2D electrical imaging method
Use your smartphone to scan this is utilized to examine the conductivity of soil environment by the values of resitivity (p). In this
QR code and download this article study, the results of 1D Vs from MASW and 2D section from electrical imaging method to study
environment of foundation at districts 2 and 9 in Ho Chi Minh city were presented. The results
of stratification of geology at two areas obtained from above two approaches were similar. The
obtained results revealed that the geology between district 2 and 9 were quite different. To the area
at the district 2, from the surface to the depth of 20 m, the resistivity and the shear wave velocity
increased in the range of 10-50 Qm and 50-300 m/s, respectively. Moreover, the thick silty layer
with the thickness of 17-18 m and the small value of resistivity and Vs were also detected in this
site. To the area at the district 9, the geological foundation was stiffer than the one of the district
2. Furthermore, from the surface to the depth of more than 30 m, the resistivity and the shear
wave velocity increased in the range of 10-300 Qm and 200-450 m/s, respectively. The geological
foundation was almost clay. In addition, the silty clay layers at several sites along the line were
observed, while the stiff sand-clay layer was recognized at the depth of 27 m.

Key words: multichannel analysis of surface waves, 2D electric imaging, the shear wave velocity,
resistivity
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