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Tém tit. Ap lyc artesian tir tang chtra nu6c anh huong dang ké dén tng xtr ciia 16p dat yéu nhu qua trinh
b két va sy 6n dinh trong nén. Viéc sir dung cac 10i giai giai tich dé xem xét anh huong cua ap luc artesian
dén qua trinh phan tich on dinh con kho khan trong thyc té. Do do, bai bao nay sir dung phuong phap s6 de
danh gia Gmg x\r ctia nén duong trén dat yéu chiu ap luc artesian, trong d6 tng xtr ¢d két va 6n dinh ctia nén
duong s€ dugc tap trung dé phan tich va danh gia. Truong hop nghién ctru p luc artesian pressure ¢ khu
vue nén duong Yangsan s€ dugc phan tich chi tiét. Ket qua phan tich s cho thiy rang, ap luc artesian gay
can tr¢ dang ke dén qua trinh ¢ két va 1am giam sy On dinh ctia cong trinh duong trén nén dat yéu. Do lin
ctia nén dat yéu chiu ap luc artesian 16n hon dang ké so voi truong hop khong xét artesian do (g suét hiru
hiéu ban dau giam dang ké khi c6 ap luc artesian. Tir cac két qua dat duoc, cac tic gia dé nghi ring can
xem xét sy hién dién cua ap luc artesian va mirc d¢ anh hudng cua nod dé dy béao lun, tde d6 cb két va on
dinh cho cong trinh duong trén nén dat yéu.

Tir khéa. Ap luc artesian, nén dét yéu, lun, c6 két, 6n dinh nén duong

EFFECTS OF ARTESIAN PRESSURE ON BEHAVIOR OF EMBANKENT ON SOFT SOIL

Abstract. Artesian pressure from aquifer layer affects significantly behavior of upper soft deposits in the
consolidation process and soft ground stability. An analytical solution for the soft soil consolidation
considering the artesian pressure is diffiult in practice. Therefore, this paper uses numerical method to
estimate the behavior of embankment on soft soil subjected to artesian pressure, in which consolidation
behavior and stability of embankment are focused to investigate. The case study in Yangsan embankment
with artesian pressure is chosen in a detail analysis. The results indicated that the artesian pressure make a
delay of consolidation procedure and decrease the stability of embankment on soft soil. The settlement of
soft ground subjected to artesian pressure is larger than that of without artesian pressure because of
decreasing effective stress with artesian. Based on the obtained results, author recommend that the
geotechnical engineer should consider artesian pressure existing in soft soil and its effects in settlement
prediction and stability analysis.

Keywords. Artesian pressure, soft soil ground, settlement, consolidation, stability

1 GIOI THIEU

D6i véi cac cong trinh dudong dap trén nén dat yéu, viéc phan tich ing xir ctia nén dat yéu 1a van dé quan
trong trong dia k¥ thuat, trong d6 tng xtr ¢b két va tinh 6n dinh nén duong 14 hai van dé cAn quan tim nhét
[1-3]. Cac ting chira nudge ciing la mot yéu té anh huong dang ké dén mg xu cua 16p dia chét duéi nén
duodng, dic biét khi cac tang nay c6 ap luc 16n tir phia c6 dia hinh cao. Ap lyc ndy thuong gay ra ap luc
phun tir phia du6i trong cong tic khoan dia chit, hay con goi 1a ép lyc artesian. Hinh 1 minh hoa tAng chura
nude c6 ap luc artesian, giy anh huéng dén 16p dit yéu bén trén. Lép dét yéu chiu anh hudng cua ap luc
artesian thuong chiu mot ap lyc hudng 1én va c6 ap lyc nudce 16 rong ban dau & trang thai tinh 16n hon so
véi cac truong hop binh thuong.
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Theo mot sd nghién ctru trén thé gidi [5-7], ham lwong mubi trong dat co thé bi giam di do cac hién twong
loc tw nhién khi chiu 4p luc artesian voi dong tham tir phia dué6i 1én. Diéu nay dan t6i viée dat nhiém min
bi loc ty nhién s€ lam thay ddi dac trung co ly cla d4t so voi ban dau, do do stre chiu tai ciia nén dét cling
s& giam di rat nhanh. Cu thé sirc khang cit khong thoat nudc giam dang ké khi dat chiu ap luc artesian [7].
Ap luc nudc 16 rdng thing du tidu tan chim ciing 1am anh hudng dén qué trinh phat trién cudong d6 cua loai
dat nay. Tur 46, gdy nén nhitng anh hudng déng ké dén sy 6n dinh cua cong trinh xay dung ¢ cac khu vuc
dat nhiém min. Hinh 2 minh hoa cho su tac dong cua viéc loc mubi do ap luc artesian, gay ra sy giam bé
day cua 16p nudc hip thu.

Nuoc ty do 2
Nuoc lmp thu\-; N

Hat rin

(a) Trudce khi loc (b) Sau khi loc

Hinh 2. Anh hudng ciia viée loc mudi dén ciu tric ciia dat sét nguyén dang ving bién [5]

Nhin chung, ap lyc artesian thuong hi¢n di¢n trong 16p dat yéu & cac khu vuc song, thung liing, ¢ cac khu
vuc dong bang dugc bao quanh la dia hinh cao nhu dat yéu Busan, Yangsan (Han Quoc) Mot sé nghién
ctru ctia Kim [8] cho thay rang ap luc artesian giy ra sy loc mubi & khu vire gan bién dan den tang tinh lin
trong dat va do d6 d6 lan xay ra Ién hon so v6i du doan, ngoai ra do su giam cac thong sé cuong do cua
dét 1am giam tinh 6n dinh coa dat nén.

Gan day, Kim va cong su [7] tién hanh khéo sat anh huong cua ap lyc artesian dbi véi tmg xir cé két qua
cac mo hinh thi nghiém trong phong. Ket qué cho thay rang ap lyuc artesian gdy can tré viéc phét trién cudng
do cua 16p dat yéu. Ap luc nuéce 1 rdng trong dat v6i ap luc artesian 1on hon so v6i truong hop dat khong
¢6 4p luc artesian. Két qua thi nghiém cua Kim va cong su [7] cho thay rang ap lyc artesian anh hudng
dang ke dén ung xur cua lop dat yéu, tuy nhién dén nay rét it nghién ctru vé sy anh hudng cua ap luc artesian
dén sy 6n dinh ciia nén dudng. Mot sb phuong phap phan tich 6n dinh trudc day thuong khong xét su hién
dién cua ap lyc nay do do co thé dan dén giam tinh an toan trong thiét ké. Ngoai ra, cac phuong phap phan
tich c¢b két dya vao 10i giai thong thuong cua Tezaghi [9] thuong khong xét dén sy thay doi Gmg suat co
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hiéu theo chiéu siu dit nén. Do d6 viéc danh gia cb két cua 16p dat yéu véi ap luc artesian 1a thach thic
trong dia ky thuat. Do vdy, viéc ding phuong phap sd dé xét dén anh hudong ap luc artesian 1a cong cu tot
trong ky thuét.

Trong nghién ciru nay, anh hudng cta ap lyc artesian dén sy 6n dinh nén duong va ung xur cb két s& duge
danh gia qua phuong phap phan ttr hitu han. Két qua thu dugc tir phén tich s6 c6 xem xét dén ap luc artesian
dugc so sanh voi két qua quan tric hién trudng cho nén dudng dip khu vuc Yangsan (Han Qudc). Sy anh
huodng cua do lon ap lyc artesian cling dugc khao sat trong nghién ctru nay.

2 ANH HUONG AP LUC ARTESIAN PEN UNG XU CUA PAT YEU

Cac khu vuc ddng bang thuorng dugc hinh thanh ¢ cac thung liing, noi ma vi tri cac khu vue dong bang nay
thudng nim bén canh sudn ndi va doc theo cac nhanh song lon. Tang chira nudc nam dudi cac 1op dat yéu
thuong chiu ap luc nudce 16n hon ap luc thiy tinh trong nén, diéu nay duge giai thich do cac ting chira nudc
nay chiu ap luc nude tir cic viing nti bén trén [7, 10]. Ap luc ndy c6 thé ting 1én dang ké vao muia mua khi
luu lwong nude 16n tir tang chira nudc. Hinh 3 mé ta rd rang hon cho truong hop ap luc artesian 1én 16p dat
yéu bén trén qua md hinh thi nghiém cua Kim va cong su [7]. Mot s tac gia [11-13] cho thiy rang cac khu
vuc déng bang & gan song Nakdong (khu vuc Busan) thuong chiu ap lyc artesian tir tang chira nudc véi cot

nuée do duge tir 1.11 m dén 5.0 m (Ah=1.1+5.0).

. Ap luc artesian
Tai trong
Lép cat mat 41
Béc thdm
Sét
Cat
(minh hoa cho tang chira nwéc)

Hinh 3 Minh hoa &p luc artesian bang md hinh thi nghiém cua Kim va cong su [7]

Bierrum [14] ciing bao cao vé anh hudng ap luc artesian dén tmg xir cia nén dat yéu cho cac khu vuc dong
bang & Na Uy. Ap luc artesain gdy ra nhiing thay d6i tinh chat ciia dat lién quan dén cau trac dat, ung xur
¢b két, kha nang chiu tai ciia dat nén. Mot s6 nghién ciru [7, 8, 10, 14] cho rang khi 16p dat yéu chiu ap luc
artesian tir dudi 1én, cac 16p dit nay c6 thé bi loc mubi, qua dé tinh nén lin cua dat nay sé ting 1én. Do qua
trinh loc mudi do 4p luc tir phia dudi, cuong do khang cat cta dat sé bi suy giam va hé s OCR ciing giam
dang ké. TAc ca nhitng yéu t6 nay din dén qua trinh lun dién ra lau hon va 16n hon so véi dat khong chiu
ap luc artesian. Tuy nhién bai bdo nay chi tap trung nghién clru dnh huong cta ap lyc artesian dén qua trinh
c6 két va sy on dinh ciia cong trinh trén nén dat yéu. Trong nghién ctru nay, phuong phap phan tur hiru han
dugc sir dung dé danh gia anh huéng cua ap lyc artesian dén mg xtr bién _dang va khang cit cta dat nén.
Nhin chung, khi nén dit yéu chiu ap luc artesian, ing suét c6 hiéu trong nén s& giam do ap luc nu6ce trong
16 rong gia ting. Diéu nay anh huéng dang ké dén u ng xu chiu tai va c6 két ciia nén dat yéu.
2.1 Anh huéng ap luc artesian dén qua trinh co két trong dat

Lu va cong sy [15] phan tich qua trinh ¢6 ket xét dén tng xir phi tuyén cua dat. Két qua cho thy ring
g xtr c6 két trong dat nén phu thudc nhiéu yéu té nhu: tinh nén 1an (chi s6 nén Cc, chi so n¢ Cr), mirc 46

giam hé s6 thdm theo thoi gian (hé s6 Cy), ing suat c6 hiéu ban dau trong dat (o w0 )- Kim va cong su [7]
thuc hién thi nghiém cb két trong phong cho tru dét chiu ap luc artesian. Két qua cho thiy rang khi chiu ap
luc artesian, qua trinh c0 két bi tri hodn dédng ke so v6i tru dat khong chiu ap luc artesian. Jang va Kim [16]
thuc hién mo phong so voi Flow 3D model, két qua cling thé hién dat yeu chiu ap luc artesian c¢o két cham
hon va d6 lin 16n hon so voi trudng hop binh thuong.
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Nhin chung, anh hudng ép lyc artesian trong qua trinh cb két phai duge xem xét trong phan tich Gmg xir ¢d
ket Tuy nhién, theo hiéu biét ctia nhom tac gia thi mic dd quan tim xem xét ap lyuc artesian dén qua trinh
¢ két cua dit con han ché.

2.2 Anh hwéng ap luc artesian dén 6n dinh nén dwong trén yéu

Theo Bjerrum [17], cuong d6 khang cat ctia nén dat yéu duge tinh toan theo cong thirc sau:

T, =C +o tang (1)
trong d6 7, 1a cuong d6 khang cit cia dit nén; ¢ 1a luc dinh cta dit; ¢ 1a goc ma sat trong cua dit; o la
(g suat c6 hiéu trong dt duoc tinh toan theo (mg suat tong nhu sau:

O =0 Uy, — AU (2)
trong d6 o, 1a g suat tong trong dat; Uy, 1a ap luc nudc 16 réng & trang thai tinh; AU 1a ap lyc nude 16
rong thing du, phat sinh trong qua trinh chét tai, ap lyc nay sé tidu tan theo thoi gian.
Dua vao nghién ciru cua Kim va cong su [7], cac tac gia cho thay rang ddi voi dat sét yéu chiu ap luc
artesian, ap luc nude 16 rong thing du tiéu tan cham hon sau khi chét tai. Diéu nay cé nghia la sy phat trién
cuong d6 cham hon so véi cac loai dit thong thudng khong chiu 4p luc artesian. Khi d6 tmg suat ¢6 hiéu
trong nén nho hon so voi binh thuong. Piéu nay anh hudng dén sy on dinh trong nén dat yéu duéi tai trong
cong trinh.
O Viét Nam, cac vung dat & khu vyre Can Gid, Thanh pho Ho Chi Minh ngay cang bi xam nhap man nhiéu
hon. Ham luwong mudi trong dat ting sé 1am ting sirc chong cit cuia dat. Tuy nhién néu vi mét Iy do nao d6
nhu thAm nudc mua, ~dong thAm lam cho ham luong mudi giam thi strc chong cat ciing giam theo rat nhanh
[18]. Co ché loc mubi & cac khu vuc nay tuong tu nhu hién twong loc mudi do 4p lyc artesian. No6i chung
qua trinh nay 1am giam dang ké hai théng s quan trong lién quan dén cudng d6 dit nén nhu luc dinh ¢ va
g6c masat trong ¢ . Trong do, ¢ giam khong dang ké, nhung luc dinh ¢ giam tir 40% dén 50% so v6i mau
ban dau [18]. Su giam cac thong s6 nay 1am giam dang ké su 6n dinh cta dit nén dudi cong trinh xay dung.

3 PHAN TiCH ON PINH VA UNG XU CO KET NEN PUONG TREN PAT YEU BANG
PHUONG PHAP PHAN TU HUU HAN

Dé phan tich 6n dinh va Gmg xir ¢b két nén duong trén day yéu, nghién ctru ndy st dung phuong phap phan
tir hiru han véi cong cu Plaxis 2D, V8 [19] dé phan tich anh huong cua ap luc artesian den Umg X cua dat.
Jang va Kim [16] trinh bay m{t truong hop nghién ctru cho nén duong xay dung trén nén day yeu chiu ap
Iirc artesian véi ap luc 1a 50 kPa (d6 chénh c6t 4p luc artesian 13 5 m). Nén duong dugc gia ¢b bac thim véi
khoéang cach 1a 1 m, b tri dang hinh vudng. Dic diém dia chat duoc trinh bay cu thé trong nghién ctru clia
Jang va Kim [16]. Bai bao nay tom tit so lugc nhu sau: 16p dau 13 16p cat pha day 3 m; phia dudi 13 cac 16p
dét yéu gém 16p sét 1 day 10 m, 16p sét 2 day 8 m, 16p sét 3 day 4 m; dudi 16p sét 1a 1p cat pha day 5 m;
bén duéi 1a tng chira véi 16p cat c6 ap luc 50 kPa (dd chénh cot nuée 14 5 m). Nén dudng duge dép cao 5
m v6i dung trong tu nhién dat dap la Vaap =20 KN/m®. Mit cit ngang nén dudng Yangsan duoc thé hién

nhu Hinh 4.

ry
cat dﬁp re 20 kN/m* p%nesi111: 50 kPa
H=5m S
-Om 1
3y Catphaset [LAIEI 1L A R
Lop sét 1 10m
-IB3m——HHHE el -
Lop seét 2 2m
2lm——————— olmm ]
25m Lop sét 3 « 4m
Cat pha PVD; bé tri dang 6 vubng ;s=1m Sm
-30m
l'ﬁng chira nude (cat) 5m
-35m

Hinh 4 Mt cit ngang nén duong Yangsan [7]
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Trong md hinh phing Plaxis 2D, anh hudng ciia ap luc artesian duwoc mo phong bang ap luc nudc 16 rdng
va ung suét c6 hiéu ban dau trong dat nén. Pbi véi nén dudng Yangsan chiu &p luc artesian 50 kPa, ap luc
nay xem nhu phan b giam tuyén tinh dén mat dat tw nhién. Vi ap luc nudc 16 rdng ban dau trong truong
hop xem xét ap luc artesian 16n hon, do d6 tng suét c6 hiéu ban dau trong truong hop ndy nhé hon. Hinh
5 thé hién sy phan bd ap luc nudc 16 rdng va Gmg suat c6 hidu ban dau trong dat nén cho hai truong hop
xem xét va bo qua ap luc artesian.

Ap luc nude 18 rdng (kPa) Ung sudt c6 hidu ban dau (kPa)
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0ttt 0 o
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----- Khéng co xét artesian

Hinh 5 Ap Iyc nuéc 16 rdng va ung sudt c6 hiéu ban dau khi xét va khong xét dén ap lyc artesian

Chai va cong sy [20] trinh bay mét phuong phap md phong nén dudng gia ¢b bac thim trong md hinh bién
dang phang v6i h¢ so tham theo phuong ding twong duwong nhu sau:

2

K =£1+ 2'5H2 ﬁj K, 3)
uD; kK,

trong d6, ky va kn 1an luot 14 hé sb thim cia dét theo phuong dimg va phuong ngang cua nén nén dat yéu; H 1a tong

chidu dai PVD duoc gia cb; Dela dudng kinh cta khéi ling tru twong dwong, duoc dinh nghia trong 101 giai Hansbo

(1981); wm1ahé s6 xét dén anh hudng cua cac yéu tb lién quan dén dic diém cua nén dit yéu c6 gia ¢b PVD, duoc

tinh toan theo cong thirc dudi day:

n Kk, 3 27k H?
p=In—+"Lns- =40

S kS 4 qWO
trong d6 n = De/Dy, trong d6 De dugc dinh nghia nhu trén va Dy 1a duong kinh trong duong cua bic thim.
ks 12 hé sb thim theo phuong ngang cua dat trong pham vi x40 tron do thi cong dong bac tham. s = Dy/Du,
trong d6 Ds 1a dudng kinh cua 16p dat trong viing xao tron; Qw 1a kha ning thoat nudc cta bac thim. Bang
1 trinh bay cac théng sé duoc sit dung trong md hinh sé dé phan tich tmg xtr cua dét nén dudi cong trinh
dudng khu vire Yangsan. Céc thong s 1ién quan dén bac thim va nén nhu sau: De= 1.13 m; Dy, = 0.03 m;
Ds= 0.6 m; qw = 100 Mm% nam. Y nghia cac thong sd trén Bang 1 nhu sau: SSM: mé hinh Soft soil; MC: M6
hinh Mohr — Coulomb; eo: hé s rng ban dau; Ck la chi sé giam hé sb thim; OCR: la hé sé tién cb két; A"
va K 1a cac gi4 tri chi s nén va né trong mo hinh Soft soil )
Béang 1: Céc thong so trong md hinh s6 d€ phan tich {rng xtr nén dudng Yangsan

(4)

Céc lop datnén Chiéusau Mo Y sat . .
va thong sb (m) hinh  (kN/m?) €o Cx < K OCR
Cét pha sét 3 SSM 175 1.2 0.6 0.04 0.01 2.00
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Lop sét 1 10 SSM 15.5 1.8 0.9 0.124 0.031 1.50
Lop sét 2 8 SSM 16 1.7 0.85 0.113 0.028 1.10
Lop sét 3 4 SSM 16.5 1.2 0.6 0.118 0.03 1.00
Cat pha 5 SSM 17.5 1 0.5 0.080 0.020 1.00
Cat 5 MC 19 -

4 KET QUA PHAN TiCH

4.1 Két qua vng xir c6 két ciia nén dwong

Hinh 6 trinh bay su so sanh su tiéu tan ap lyc nudce 16 réng theo thoi gian giira cac két qua trong phén tich
s6 cho hai trudng hop co Xét dén ap luc artesian va khong xét ap luc artesian. Két qua cho thay rang theo
chiéu sau, 4p luc nudc 16 rdng thing du trong trudng hop ¢ ap luc artesian tiéu tan cham hon so véi truong
hop khong xét dép ap luc artesian. Két qua nay phu hop voi két qua thi nghiém trong phong cua Kim va
cong su [7]. Cac két qua cung thong nhit va cho rang ap lyc artesian lam chdm dang ké qua trinh c6 két
trong dét, do d6 anh huong dén tdc d6 phat trién cuong do trong dat theo cong thie (1).

60 T
= r —*= FEM vdi c6 xét artesian
£ S0t
heg * FEM v6i khong c6 xét artesian
o [
2 40T
3. {
= [
2 r g
3 30 T ‘
-
[ Ye) :
£ 24+ 1
N )
2 §
= [ 4
10 + )
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< }.‘ )
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(@) Taidosdu 8 m
80 T
~ 70 i —e— FEM véi c6 xét artesian
70
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bb L 9
gt
" r g
& 40 ]
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“Q L
g %
et |
g8 207 $
20f f
< 10 Iy 3
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(b) Taid)saul7 m

Hinh 6. So sanh su tiéu tan ap lyc nude 16 rng theo thoi gian giita két qua quan tric va phan tich sd cho hai truong
hop c6 va khong c6 xem xét ap luc artesian (a) tai d6 sau 8 m; (b) tai 46 sdu 10 m

4.2 Két qua phén tich on dinh cuia nén duong i
Hinh 7 trinh bay két qua phan tich 6n dinh tai thoi diém khi thi cong xong trong nén cho hai truong hop co
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va khong c6 xem xét ap luc artesian. Két qua cho’th?'ly gﬁr}g tai thoi diém nay, sy 6n dinh ciia nén duong
chiu anh hudng 4p luc artesian kha dang ké. Ty s6 hé so0 6n dinh trong hai truong hop nay la 1.23/1.05 =
1.17

%00 300 w0 @ w“oo “mn

(@) Truong hop xem xét ap lyc artesian (b) Truong hop bo qua ap luc artesian

Hinh 7 So sanh sy 6n dinh ctia nén dudng tai thoi diém thi cong xong cho hai truong hop: (a) truong hop c6 xem xét
ap luc artesian; (b) truong hop bo qua ap luc artesian

Hinh 8 trinh bay két qua phan tich 6n dinh tai thoi diém khi nén da cb két xong (& day gia st tai thoi diém
400 ngay sau khi thi cong xong) cho hai truong hop ¢ va khong c6 xem xet ap luc artesian. Tuong tu, két
qua cho thiy rang tai thoi diém nay, sy 6n dinh cta nén duong cting chiu anh hudng ap luc artesian. Tuy
nhién tai thoi dlem nay, sy anh hudng cua ap lyc artesian dén do 6n dinh it dang ké so véi tai thoi dlem thi
cdng xong. Ty s6 hé s on dinh trong hai truong hop nay 1a 1.31/1.26 = 1.03. Két qua nay cho thay rang
ng xur ciia nén duong trong lau dai s€ it chiu anh huéng cua ap lyc artesian. Két qua nay cung phu hop véi
Kkét qua tiéu tan ap lyc nude 16 rong thiang du, dugc thé hién nhu Hinh 6. Hinh 6 cho thay rang sau thoi
diém 400 ngay, p luc nudc 16 rdng thing du trong hai truong hop khac nhau khong dang ké. Noi cach
khac, mirc d6 anh hudng cia ap luc artesian dén qua trinh ¢ két ¢ thé giam dan theo qua trinh ¢ két.

210 o a0 T an an i w0 an
| L | I | I | 1 I I 1 L I |

(@ Truong hop xem xét ap luc artesian (b) Truong hop bd qua ap lyc artesian

Hinh 8 So sanh sy On dinh ciia nén dudng khi nén cd két xong (gia st sau 400 ngay sau khi thi cdng xong) cho hai
truong hop: (a) truong hop cé xem xét ap luc artesian; (b) truong hop bo qua ap luc artesian

5 KET LUAN

Bai bao nay tién hanh sir dung phuong phap phan tich s0 (phan tir hitu han) nham phan tich anh hudng cua
ap lyc artesian dén tmg xir nén duong xay dung trén dat yéu. Qua két qua phan tich thu dugc, bai bao c6
nhiing két luan nhu sau:

- Ap luc nudc 16 rdng thing du dudi nén dudng chiu ap luc artesian tidu tan chdm hon so v6i truong
hop nén dit yéu khong chiu ap luc artesian;

- Sy tri hoan trong qua trinh b két do sy hién dién ap luc artesian anh huong dang ké dén sy 6n dinh
nén dudng, hé sd an toan trong sudt qua trinh c¢b két d6i v6i nén dat yéu chiu ap luc artesian ludn
nho hon truong hop khong c6 xét ap lue nay. Mire d6 anh huong ap lyc artesian giam dan theo qué
trinh ¢ két ciia nén dat yéu;

- Két quacho thay sy anh huong dang ké ciia ap lyc artesian dén Umg xur cua nen dat yeu do d6 cac
tac giai d& nghi can phai xem xét ap luc ndy trong cong tac thiét ké va xu 1y nén dit yéu.
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LOI CAM ON o )
Céc tac gid xin cam on Truong Pai hoc Cong Nghiép Thanh pho H6 Chi Minh da ho trg kinh phi cho
nghién cuu nay.
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