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T khq'a: Nén, dia chan khiic xa,
thu no, xw ly minh gidai, duong

ong dan khi.

Tém tit: Trdi nguoc véi phicong phdp khao sit nén méng bang 16 khoan
rdt ddt tién va kho tién hanh, cac phwong phép dia vt 1y cé chi phi hop
Iy véi dé chinh xdc cao nhw dia chén khiic xa. Két qua do dac khao sat
cho thay phwong phap dia chan khiic xa dg phan gidi cao c6 nhiéu trién
vong trong khao st cdu triic méng cong trinh (dén 30m) phuc vu cong
téc kiém tra nén mong cong trinh khu viee Long Huong, TP. Ba Ria. Tuy
nhién két qud cho thdy phirong phap nay gdp nhiéu khé khan trong viéc
thu tin hiéu do 16p phii bé mat bo roi day (ddt ruéng) va phan mém di
theo thiét bi kho sir dung. Vivdy can dwoc cdi tién theo hai huong: cai
tién hé thdng thu nd va sir dung phan mém xir Iy minh giai thich hop.

Viéc cdi tién nguon phat (thay biia ddp bang qua ta va hé thong toi kéo)
dd gop phan lam tang ti 1é nang leong tin hiéu/nhiéu qua do tang duoc
dg sau nghién ciru cuia phirong phdp. Pong thoi viéc sir dung cdc phan
mém tién tién da xdy dung dwoc lat cat dia chan véi dg phan gidi cao.

1. Gi&i thiéu

Giing mang

| B8 tang lot mang

Hinh 1. Nén méng céng trinh (Bai Giang gido trinh Pai hoc Ton Pire Thing., 2015)

Khai niém “nén moéng cdng trinh” dugce xac

dinh nhu sau (Hinh 1):

Nén céng trinh 1a chiéu day 16p dat, da !
nam dudi day moéng, cé tac dung ti€p thu tai dia

trong cong trinh

Mbong cong trinh 1a mot b phan két cau
ngay dudi cua cong trinh.
Trong khao sat nén mong cong trinh,

hoi phai tién hanh nhiéu giéng khoan véi gia
thanh khong ré va thoi gian thi cong s€ kéo dai.
Trong khi d6, cac phuong phap dia vat Iy nhu
chdn, dién mot chidu, dién tur
(Electromagnetic, EM), tur... c6 chi phi hop ly
hon v41 d6 chinh xac chép nhan duogc. Vi vay,
cac phuong phap dia vat Iy ngay cang dugc ap
dung rong rii trong cong tac khao sat dia chat
cong trinh. Thong qua do dac khao sat long dat

phwong phap truyén théqg 1a khoan lay mau.
Phuong phéap khao sat bang gieng khoan doi
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chan... tai liéu t6 hop cac phuong phap dia vat
ly s& xay dung duoc lat cit dia chit - dia vat Iy
phan anh muc do déng nhit ctia modi trudng
dia chit trong long nén mong cong trinh qua
d6 danh gia chat lugng nén mong véi tbi da
hiéu qua va toi thiéu vé thoi gian. Tuy nhién,
nhuoc diém ciia cac phuong phap dia vat 1y 1a
két qua do c6 thé chiu anh hudng két hop cua
nhi¢u yéu t6, vi du dién tro cia dat da phy
thuge vao: do rong, do am ty trong, nhiét do..
nén rat kho phén biét yéu td nao c¢6 anh hu:ong
quyét dinh dén két qua do. Vi thé, phuong
phap dia vat ly trong khao sat thuong chi ap
dung khi da biét duoc mdi lién hé giita yéu to
anh huong chu yéu véi két qua do.

Nam 2019-2020, Khoa Dau khi, Dai hoc
Déau khi Viét Nam (PVU) d tién hanh nghién
chu danh gia kha ning ung dung to hop
phuong phap dia vt 1y (do sau dién tro, VES,
dién tir, EM va dia chdn khuc xa vao cong
tackhao sat nén mong cong trinh éng dan khi
(Doan Ngoc San va nnk., 2021). Trong ndm
tiép theo, trén co s& két qua thuc hién dé tai
(Dodn Ngoc San va nnk., 2021), chung toi tiép
tuc nghién ciru cai tién phuwong phap khao sat
va hoan thién phan mém xir Iy minh giai sd
liéu dia chén khuc xa do phan giai cao nghién
ctru cAu trac dia chit nong phuc vu khao sat
nén méng cong trinh xay dung (Doin Ngoc
San va nnk., 2020).

2. Phwong phap nghién ctru
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Hinh 2. Vi tri khu vuc khdo sat

Tinh Ba Ria - Viing Tau nim trong ving
kinh té trong diém phia Nam, c6 dién tich tu
nhién 1a 2.047,66km?. Khu vuc khao sat co
dién tich 500m? nim & phuong Long Huong,
Tp. Ba Ria (Hinh 2). Khu vuc nghién ctu
duoc khao sat diéu tra dia chét ¢ cac ty 1€
khac nhau (Nguyén Duy Tiéu va nnk.,
2010). Nén cong trinh ciing dwoc cong ty

EVNPECC2 khio sat bang phwong phap
Ultra Sonnic (Enterprise, 2017). Trong bao
c4o khao sét dia chit cong trinh viing 1an can
(Cong Ty TNHH Xay Dung Thuong Mai
Truong Thanh., 2016) mé ta cac 16p déat da
mong cong trinh nhu sau:

+ Lop 1: A sét, xam tring - ndu vang -
nau do, trang thai déo cimg. Pay 1a 16p dat
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t6t, tuy nhién c6 tinh 6n dinh khong cao, d&
gdy ra sy cO cong trinh, cac 16p nay chi phu
hop cho céac cong trinh c6 tai trong nho;

+ Lop 2: Sét, xdm vang - nau vang, trang
thai déo cung - ntra cung;

+ Lop 3: Cat tho vira, vang, xam vang,
chat vira;

+ Lop 4: Sét, xam den, trang thai déo
cung;

Céc 16p dat (1,2, 3, 4) da trai qua qua
trinh nén chat ty nhién, nén c6 hé so rong
nho, tinh nén 1Gn nho, cé thé dit mong cong
trinh vao cac 16p dat nay, tuy nhién 16p dat 1

trén bé mat d& bi mém héa khi bao hoa nude,
thiét két can chi y dén van dé trén.

Dbi v6i cong trinh o tai trong c6 thé sir
dung céc loai mong coc dat vao 16p (3),
chiéu sau dat miii coc tir 9m tré xudng.

Dé nghién ctu céu tric dia chit nong
phuc vu cong tac kiém tra nén mong cong
trinh cia dwong Ong khi trong dién tich
nghién ctru thudc phuong Long Huong, Tp.
Ba Ria, PVU da tién hanh khao sat bang 4
phuong phap dia vat ly gom: dién tro dong
mot chiéu, dién tir, tir trudng va dia chan
phan gidi cao (Doan Ngoc San va nnk.,
2021).
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Hinh 3. So do tuyén do dia chd;n
trong cac 16 khoan (MAE., 2017).

2. Khao sat dia chan khuc xa

Thiét bi dé tai sir dung dé thu nd 1a may dia
chan SYSMATRACK. Sysmatrack 14 thiét b
khéo sat dja chin khuc xa, phan xa hodc song
mit duoc san xuat ¢ Italy. Thiét bi nay c6 tbi
da 24 kénh cho phép khao sat trén mat dat 1an
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May Sysmatrack gdm cac bo phan chinh

sau (Hinh 4):

Thiét bi thu (geophone): may co thé c6 12

hoic 24 geophone tuy loai, may gom 12
geophone (12 geophone thu séong doc, 12



geophone thu séng ngang).

Cép thu n6: Cép thu c6 d6 dai khoang 125m
cho thiét bi 12 geophone va 245m cho thiét bi
gom 24 geophone. Khoang cach gitra cac diém
thu no6 16n nhat 10m.

Ngudn nd: Tuy vao muc dich nghién ctu
dé chon cac ngudn nd thich hop. Déi véi
Sysmatrack chi yéu nghién ciru cic cdu tric
néng ngudn nd thudng tir ngudn dap bua.

Hinh 4. B6 may MAE SYSMATRACK

Tram Sysmatrack dugc trang bi bang thu
nhan tin hi€u do phan giai 24 bit, cho 12 hoic
24 kénh. Hai dau ndi cho 12 (24) kénh cua cap
dia chén va b kich hoat, bd sac 12V va giao
dién USB (tuy chon) dé két ndi may tinh xach
tay hodc may tinh quan ly dugc dat & mat
trugc. Thong qua lién két quan 1y phan mén,
duogc cai dat trén may tinh ca nhan hodc thiét
bi, c6 thé thiét 1ap cac thong s lién quan phu
hop muc dich nguoi sir dung khéo sat dia. Mot
s6 thong sd ki thuat cua thiét bj Sysmatrack:

AAAAAALAAAAAAN s

v' S6lugngkénh: 12, ¢6 thé md rong dén
24 (thong qua mo-dun mé rong),

4 B0 loc k¥ thuat s6: duoc chon tir dong
dya trén tan suat lay mau,

i v Kiém tra geophone: kiém tra ty dong
dé xac dinh sy gian doan cﬁg cap hoac
geophones bi hong hodc trong ngan mach,

v" Dinh dang dit liéu: tiéu chuan SEG-2
(s0 nguyén dai 32 bit) hodac ASCIL.

Cong tac thu nd duoc tién hanh theo ciu
hinh bén dudi (Hinh 5).

W shot
# geophone

LAAAAALAAAAAA SO

AAAAAAAAAAAAAA

470m

stS5
LAAAAALAAA AL A
RAAAARSAA LA LS

Hinh 5. Céu hinh thu né

Trong qué trinh thu nd, dé tai da c6 cai tién
b0 phat ctia hang di theo may (bua, 15kg)

thanh dong doc 3 chan cao 1.8m voi trong
lugng qua ta nang 1én 25kg gbép phan tang
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dang ké tin hiéu phat caa hé thong (Hinh 6).

Két qua thu nd cho thay mic du ngudn phat
da dugc ning cép tir 15kg 1én 25kg nhung do
16p phu bé roi qua day (dat ruong) nén ning
lugng xung phat bi tan xa rit manh vi vay tin
hiéu song thu duoc & cac dau thu rat yéu.

Két qua thu nd voi hé thong phat cai tién
da nang cao 10 rét tai liéu thuc dia (Hinh 7b):
Tin hi¢u phan xa da xuét hién 1 rang trén
nén nhidu ground noise rat manh. Tuy nhién
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Hinh 6. Cdi tién bé phat ciia hé thong (lan 1) va shot gather thuc dia

Dé tai da tiép tuc cai tién bo phat ciia hing
di theo thanh dong doc 3 chén cao 2.3m voi
trong lugng qua ta nang 1én ~45kg gop phan
tang dang ké tin hiéu phat ctia hé thong (Hinh
7).
raw stack van khong rd cic mit phan xa va
can qua cac budc xur 1y can thiét dé lam rd
cAu trac dia chat khu vuc nghién ctru.
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Hinh 7. a> Cdi tién bé phat ciia hé thong (lan 2) va b> shot gather thuc dia

3. Xt ly s6 liéu dia chan

S6 ligu thu nd dugc tién hanh xir Iy nham
muc dich loai bo hay sura chira cac mach hong,
sap xép cac tin hi¢u dia chan ghi tai cac thoi
diém khac nhau vé mot khuén ghi dé dam bao
cac yéu cdu can xur ly. Do song truyen trong
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moi truong bi mat dan nang luong do hiéu ing
khuyéch tan mit song va hiéu ing hap thu cia
mdi trudng dia chit din dén bién do song giam
dan theo thoi gian, cang xudng sau thi bién do
cang yéu. Vi vay can phai hiéu chinh, phuc héi
bién d9 thuc cia tin hiéu. Cac chu trinh xt ly



dia chin duoc thuc hién trén phén mém
chuyén dung ProMAX va SEISIMAGER.
Két qua thu nd dia chin bang may
Sysmatrack tir cac khu vuc nghién ciru (2020
va 2021, Hinh 3) dudi dinh dang file SEG2
duoc xir Iy bang bandpass filter trén phin mén
Geogiga Front End Express 10.0 (freeware)
nham muc dich loc so bd nhiéu tan thép
(<15Hz) va cao (>150Hz) dé kiém tra nhanh
s0 ligu thu nd ban dau, danh gia chat lugng sb
liéu thuc dia va quyét dinh thu né lai néu can.

Két qua QC cho thiy chét luong thu nd véi cau
hinh thu n da cai tién dap tng duoc yéu cau
dat ra: ty 1¢ tin hiéu/nhiéu cao, khong c6 kénh
chét va co thé dua vao xir Iy cac budc tiép theo.
Tur s6 liéu dia chan do dac duge & khu vuc
Long Huong, cac tac gia da sir dung phuong
phap ddi xung tong quat (Generalized
Reciprocal Method, GRM) (Mai Thanh Tan.,
2011) trong phin mém SEISIMAGER dé
minh giai cu tric dia chat ctia khu vuc nay.
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Hinh 8. 86 liéu trede va sau khi xir Iy

SEISIMAGER 1a chuong trinh tong thé
bao gdm bén mo-dun dé phan tich dir liéu song
bé mit va khuc xa. Cac module riéng 1¢ la
Pickwin, Plotrefa, WaveEq va GeoPlot. Phan
tich song bé mit Wizard khong phai 1a 1 mo-
dun riéng biét nhung n6 goi mot cach tu dong
tir Pickwin, WaveEq va GeoPlot. Pickwin va
Plotrefa 1a cdc mo-dun duoc sir dung dé phan
tich khuc xa, tao chuong trinh c6 tén
Seisimager/2D. Pickwin 1a module chon diém
first breaks. “Pick first arrivals” 1a budc quan
trong trong qué trinh minh giai dé cung cap
song dau cho Plotrefa, module phan tich minh
gidi cia SeisImager. Vi dit liéu dau vao la két
qua pick first breaks cua Pickwin, thong qua
viéc ap dung mot trong ba phuong phap

nghich dao riéng biét tir 46 cung cip mit cat
van tbc. Phan mém bao gdm nhiéu cong cu
hitu ich khac nhau dé hd trg viéc minh giai dit
ligu tur do, tor d6 xem xét chon mot phuong
phap thich hop dé minh gii. Tir két qua “Pick
first breaks” cua module PickwinTM,
PlotrefaTM s& giup ta xay dung biéu dd thoi
khoang cuia song khiic xa va tong hop két qua
ctia nhiéu shot (Hinh 9). Viéc ghép cac shot
phai thuc hién trudc khi tao mo hinh van tde
nham nbi cac biéu do thoi khoang céc shot trén
cling mot tuyén khao sat

Tomography inversion 14 bat dau véi mo
hinh van tc ban dau (thudng dwoc tao boi
time-term inversion) (Hinh 10.a), theo doi lap
di 1ap lai cac tia mé hinh véi muc ti€u gidm
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thiéu sai s6 RMS giita biéu do thoi khoang

dugc quan sat va tinh toan.
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Hinh 9. Biéu do thoi khodng ciia 1 va nhiéu shot
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Qué trinh 13p s& dung khi dat sai sb giira mod hinh ly thuyét va so liéu thyc té (Hinh
10.b). Tomography inversion thudng dugc st
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dung tdt nhat khi sy teong phan van tde duoc
biét 1a c6 do phan gidi cao hon la rodi rac, khi
cac bién thé van téc ngang manh. Hinh 10.c 1a
két qua xdy dung 1t cit dia chan dugc chuyén
tir thoi gian sang chiéu sau bang sb liéu dia
chan khuc xa sir dung mo6 hinh van tde duge
xdy dung bang thuat toan Tomography
inversion néu trén. Hai tuyén khao sat cach
nhau 1km (Hinh 3).

Két qua cudi cua inversion, sau option
“Convert into layered model” dugc trinh bay
trong hinh 10.

4. Két luan

Két qua tong hop va phan tich cac tai liéu
khao sat dia vat 1y trong dé tai nghién ctru (ma
s6 GV2003) duoc tai tro boi Truong Pai hoc
Dau khi Viét Nam) (Dodn Ngoc San va nnk.,
2021) cho phép nhom tac gia rat ra mot sd két
luan vé hiéu qua ctia hé phuong phap nhu sau:

v' Ngudn phat (baa 15kg) cta hé théng
SYSMATRACK nguyén thuy qua
yeu gdy kho khan khi 16p phu bo roi
day. Vi viéc cai tién hé thong thu nd
(toi 3 chan cao 2m va qua ta nang
40kg) da phat huy tac dung rd rang
thong qua danh gia hé sb ning luong
tin hiéu trén nhiu. PA thu duoc cic
tin hiéu tir cac 16p dat da sau hon nho
ngudn phét dt manh.

v Phan mém PSLAB di kém méy
SYSMATRACK lam viéc khong 6n
dinh. Phan mém SEISIMAGER d3
dap tng duogc viéc xu ly va minh giai
s6 liéu dja chin khuc xa d6 phan giai
cao nghién ctru cau tric dia chit nong
phuc vu khao sat danh gid nén moéng
cong trinh xdy dung. Phan mém véi
cac chirc nang phan tich van téc va
thuét toan Tomography inversion xay
dyng mit cét dia chan gitp giam chi

phi trong xdy dung mit cit dia chat
cong trinh théng qua tham sb song
khtc xa.

v Véi su cai tién nguon phat va phuwong
phap xu ly thich hop thi phuong phap
dia chin khtc xa co the giai quyét tot
nhiém vu danh gia nén moéng cong
trinh dén do sdu 20m;

v/ Vé céu tric dia chét, theo két qua xur
1y minh giai s liéu dia chan khuc xa
c6 thé két luan nén mong dia chat khu
vuc khao sat on dinh dén do sdu 20m;
khong co déu hiéu hoat dong kién tao.
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Summary

Application of seismic refractive method to study the shallow geological structure for the
inspection of building foundation in Long Huong, TP. Ba Ria

Doan Ngoc San, Nguyen Thi Hai Ha,
Petrovietnam University

Email: sandn@pvu.edu.vn

In contrast to the method of surveying the foundation by borehole which is expensive and difficult to
conduct, the geophysical methods have reasonable cost with high accuracy such as seismic, DC,
electromagnetic (EM) ... Therefore, geophysical methods are increasingly widely applied in engineering
geological survey. In PVU research project of application 04 geophysical fields including resistivity,
longitudinal conductivity, magnetic field and wave velocity in the environment show that the high-
resolution refractive seismic method has great potential in surveying shallow geological structures (up to
30m) serving the inspection of the foundation works in Long Huong area. However, the results also show
that seismic refractive method faces many difficulties in receiving the signal due to the thick loose surface
coating and the software that follows the device is difficult to use. Therefore, it needs to be improved in
two directions: the explosion-collection system and the reasonable software for interpretation.

Key words: Foundation, Electromagnetic, EM, Vertical Electrical Sounding, VES, Conductivity,
Resistivity.
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