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ABSTRACT

The study was carried out following the method of ground water (GW)
pumping test in Tra Noc industrial zone, Can Tho city to determine the initial
change of water level in the observation wells over time, and then determine
the basic hydro-geological parameters of the upper Pleistocene aquifer (qp2-
3) such as permeability coefficient (K), transmissivity coefficient (T),
storativity coefficient (S), depth of aquifer (D). The following steps were taken
to (i) collect secondary data consists of location map, geological-
hydrogeological map, and information of wells (aquifer, depth) and (ii)
design experimental pumping test to measure GW level of the observation
wells during the pumping time. The results determined the hydro-geological
parameters (K, T, S and D) in the study area by Theis method, and was a
database to set up GW dynamic simulation model for management and
prediction of GW exploitation. The results revealed that K is of 3.465 m/h, S is
0f 0.003, Tis of 242,6 m*/d, and D is of 70 m. The results of this research are
also the basis to compare and correct secondary hydro-goelogical data, and
prepare reliable data for GW flow simulation.

TOM TAT

Nghién cuu dwoc thuc hién theo phwong phap thuc nghiém bom hut nudéc
dudi dat (NDP) (pumping test) tai khu cong nghiép T) ra Noc, lhanh phé Can
Tho nham xdc dinh sw thay doi muec nudce trong giéng quan trdc theo thoi
gian; tir d6 xdc dinh cac thong sé dia chdt thiy van (PCTV) co bdn ciia tang
chira nudc Pleistocene gitta trén (qp2-3) nhuw hé s6 tham (K), hé sé dan nuwéc
(T), hé s6 nhi nude (S), chzéu ddy tdng chu’a nuwoc (D). Cac bufoc sau duoc
thuc hién: (i) Thu thdp cdc so liéu thir cdp nhw ban do vi tri gleng ban do
DCTV, cdc thong tin vé giéng (tang chita nuwde, chiéu sau); (i) B6 tri thuc
nghiém giéng bom hit nude @é do muc mede NDP tqi gieng quan sdt trong
suot thoi gian bom. Két qud tinh todn sé xdc dinh cdc thong so DCTV (K, T, S
va D) tai vimg nghién citu theo phirong phdp Theis. Két qua nay la co s¢ dir
liéu Idp mé hinh mé phong dong thai NDD phuc vu cho quan Iy va dy bao triv
leong khai thac NDP. Két qua bom thi nghiém tai tang chira mede qp2-s xdc
dinh dwoc hé s6 tham K = 3,465 m/gio, hé sd nha nuée dan hoi S = 0,003, hé
$6 dan nuée T = 242,6 mz/ngay chiéu day tang chiva nude D=70m. Ket qua
nghién ciru ciing la co sé dé so sanh va hiéu chinh théng s6 PCTV thir cap dé
c6 dir ligu dat do tin cdy cao phuc vu viéc lgp mé hinh dong chdy NDP.

Trich ddn: Lé Vin Phat, Trin Minh Thudn va Tran Vian Ty, 2017. Xac dinh thong s6 dia chit thuy van bang
phuong phép thyc nghiém bom hit nudc dudi dat (pumping test) tai khu cong nghiép Tra Néc -
thanh phd Can Tho: Két qua so bd. Tap chi Khoa hoc Truong Dai hoc Can Tho. S& chuyén dé:
Méi trudng va Bién d6i khi hau (1): 31-38.
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1 GIOI THIEU

Xéac dinh cac thong sb dia chat thay van
(PCTV) la mét trong nhirng nhiém vu quan trong
cua dong luc hoc nude dudi dat (NDD). Céc thong
s6 BCTV chinh cua via chira nuge bao gdm hé sb
thim (K), hé sé dan nudce (T), hé sé nha nudc (S),
chiéu ddy tang chira nudc (D)... Chung c6 thé ¢
dugc khi tién hanh céc thi nghiém hién trudong
(Nguyén Viét Ky va Pau Vian Ngo, 2013). Két qua
cua thi nghiém phuc vu cho viéc xdy dung cdc
cong trinh cong nghiép, dan dung, thuy loi, cap
nude, bd sung nhan tao trir lugng NDD, danh gia
tac dong moi truong khi khai thac NDD... Tuy
thuoc vao so d0 va dong thai vén déng cua
NDD, diéu kién tién hanh va muc dich cua thi
nghiém, cong tac thi nghiém duogc chia ra nhiing
dang khac nhau nhu: hat nudce thi nghiém, ép nude
va d6 nude, tham hd dao (Nguyén Viét Ky va ctv.,
2006). Trong nghién ciru nay, ap dung dang bom
huat nuée thi nghiém 1a mot giéng nude ngdm duoc
bom huat nudc véi mot luu lwong khong doi va
quan sat sy thay d6i muc nudc ngam quanh giéng
tlr cac giéng quan tric dé xac dinh cac thong sd
DPCTV, xéac dinh quan h¢ gitra luu lugng bom va
muc nuée thay ddi trong giéng khoan (Ngb Xuédn
Truong va ctv., 2004). Pay 1a cong tac thi nghiém
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dugc ap dung trong nghién ctru nay dé xac dinh cac
thong s6 DCTV co ban cia ting chira nudc
Pleistocene gitta trén (gp2-3) tai khu cong nghiép
(KCN) Tra Noc 1, phuong Tra Noéc, quan Binh
Thy, thanh phé Can Tho (TPCT).

2 PHUONG PHAP NGHIEN CUU
2.1 Khu vue nghién ciru

Thi nghiém bom hat nuéc hién truong duoc
thuc hién tai Cong ty Trach nhiém hiru han Cong
nghiép thuc phim PATAYA (cong ty), nim trong
KCN Tra Néc 1, khu c6 dién tich 130,8 ha nam
cach trung tdm thanh phd khoang 10 km vé phia
Bic, trén quéc 16 91 di cac tinh An Giang, Kién
Giang va doc bo song Hau. Loai hinh hoat dong
clia cong ty 1a ché bién thuy san, néng san, sic san
dong hop. Céac san pham nay xuat khau 1a chu yéu
(trén 80%) va mot phﬁn tiéu thu trong noi dia
(Cong ty Trach nhi€ém hitu han Coéng nghiép thuc
pham PATAYA, 1999).

Céc doanh nghiép trong KCN Tra Noc cha yéu
hoat dong cac linh vuc ché bién thuy, hai san; ché
bién thac an chin nudi; ché bién lwong thuce, thuc
pham; cac nganh cong nghiép co khi; cong nghiép
vat lidu xay dung; hoa chit; may mic (Nguyén Thi
Thuy Trang va ctv., 2014).

inh Dong Thisp

QuanO Mon

Cha gl thong tim

Ton 60 VN 200
Y Tom cong trmh sghivn cvw K Mew
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’ Cong & TNHH Cong sghety
B i PATAYA

Hinh 1: Vi tri giéng khoan bom hiit nwéc thi nghi¢m
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Hinh 2: So' @ b6 tri bom hit nwéc thi nghiém

2.2 Phwong phap nghién ciru

Cac phuong phdp sau duge st dung trong
nghién ctru: (i) Thu thap tai liu, so liéu (i) Thyc

hién thi nghiém bom hat nude ngoai hién truong;

(iii) Xir Iy va phan tich s6 liéu.

Hinh 3.

Tién trinh nghién ctu duogc thyc hién nhu

Hiéu 6 ddc diém dia chat thuy van (BPCTV) cta khu

Muc tiéu nghién ctru

\4

vuc nghién ctu.

Xac dinh cac thong s6 DCTV (K, T, S, D) cua tang

\4

v

Phéan tich va xtr 1y so li¢u -

\ 4

chira nudce Pleistocen (qp*~)

Thu thép tai liéu DPCTV cta vung nghién cuu, s6 lidu

Thu thap tai liéu, s6 liéu |

A\ 4

do quan tric muc NDD tir cong ty c6 giéng bom
nuéc.

Thuc hién bom hut nude hién truong.

\ 4

Két qua va dé xuat

v

Str dung phan mém Autocad dé 1ap thiét dd thuc té 15
khoan.

Str dung phan mém Microsoft Excel tinh gia tri cac
thong so BCTV.

Hinh 3: So' d6 tién trinh thwe hién nghién ctru
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2.2.1 Thu thdp tai liéu, sé liéu

Luoc khao cac tai liéu tir cac bai bao trong
nude, cac bao cdo khoa hoc trong cac ky yéu co
lién quan dén ving nghién ctru, ndi dung nghién
ctru va thu thap tai liéu, $6 liéu v& DCTV cua cong
ty thyc hién bom hut nude thi nghiém. Tién hanh
bom hut nudc ngoai hién trudng ghi nhan sb do
muc NDBD theo thoi gian bom, tinh bang phut.

2.2.2 Do myc nudc thi nghiém

Trude khi tién hanh bom nuéc thi nghiém, do
muc nude tinh cia ting chira nude 1a chiéu sdu do
dugc tir bé mat dat dén bé mat nude trong giéng
khoan. Tién hanh bom véi luu lugng khong doi (Q
= 40 m*/gio theo thiét ké giéng khoan) va dang khi

o . A \
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bom, do muc nudc dong 1a chidu sau do dugc tir bé
mit dat dén bé mat nude trong giéng bom, véi tan
sudt 5 phut/lan do (t, phit) va ghi nhan sy chénh
léch myuc nu6e cua mdi 1an do goi 1a d6 ha thép
muyc nudéce (s, cm). Thi nghiém bom dwgc hoan tat
khi myc nude dong do duoc khong giam va cé xu
huong hoi phuc. Dung cu do myuc nudc duge thiét
ké bang cudn day do c6 tay quay. Hoat dong cua
dung cu nay dya vao sy ndi mach gitra dau day
dién tha xudng nudc voéi nude, khi tiép xic véi
nudc s& nghe dugc tiéng beep tir cuén day do. SO
doc 1a chiéu dai tinh tir dinh dau ddy cham dén
muc nude dén khi nghe dugc tiéng beep (Hinh 4).

Hinh 4: Dung cu do va cong tic do mwe nwérc tai giéng bom thi nghiém

2.2.3  Xur Iy va phan tich s6 liéu

Céac sb liéu thi nghiém bom hut nudc dugc tinh
toan theo phuong phép Theis. Phuong phap nay
duoc ap dung nam 1935, do C.V. Theis cung cép
béng phuong trinh vi phan ctua dong chay khong on
dinh vao giéng trong tang c6 ap (Tran Minh Thuan,
2012):

0%h | 10h _ Soh
arz " ror Tat (1)
Theis da giai phu’ong trinh trén véi nghiém cua
\ et} Q@ rwe™ ”
phuong trinh 1a: s =ho —h = — N

bay goi la phuong trinh Theis (hay con goi la
phuong trinh khong cén bang), trong do:

Q: luu lugng bom, m¥/ngay; h,. chiéu cao cot
nudc trude khi bom, tinh tir day tang chira nude
dén mat ap lyc trudc khi bom, m; T: hé so dan
nudc, m*/ngay

r2s

u=": ©)

4Tt

V6i T: d6 dan nu6e, m*/ngay; t: thoi gian bom
(phut hodc gio); r: khoang cach tir tam giéng bom
dén giéng quan sat, m; S: hé sb nha nudc dan hoi
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(khong thir nguyén); s: d6 ha thap muc nudc ngdm
(m).

Str dung phim mém Autocad dé thiét 1ap so dd
md ta cu triic dia tang theo chiéu sau phan bd. Xir
1y va phan tich s6 lieu do duoc tir thi nghiém bom
(s6 liéu do myc NDD) bang phan mém Microsoft
Excel theo phuong phép d6 giai nhu sau:

Tu tich phén trong phuong trinh Theis s = hy —

_47QrT * e— du dugc thay thé bang chudi v6 han

thi cong thuc Theis c6 thé viét lai nhur sau:

s = i[—o.5772 _
4nT

2 3
Inu+u—-—+-—-—

. 2x2! 3x3!
u = L
] = Lw 3)
voi W(u) =—-05772-lnu+u——+
5 A 2x2!
X 9)

4x4!

2

Tu phuong trinh: u=% va phuong trinh

(3), co thé viét lai dudi dang logarit thap phan nhu

sau:

r2 4T

log| — [=log (j +logu
t S

(&)
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0 Theis da dua ra cach giai phuong trinh theo
logs = log IaT +log W (u) (6) phuong phéap d6 giai, cac budce gidi nhu sau:
T

0 aT . . . Buwée I: V& trén gidy logarit quan hé gitra W(u)
Vi - va 3 1 hang s6, nén quan hé¢ gitra va (1/u) theo gia trj Bang 1, dugc mot duong cong
goi la duong cong chuan Theis theo Hinh 5.

2
log[}ﬂt} va log s twong tu nhu log W(u) va log u

Bang 1: Gia tri cia W(u) wng véi cac gia tri u

u W(u) u W(u) u W(u) u W(u)
1x10°1° 22.45 7x10%8 15.90 4x107° 9.55 1x1072 4.04
2 21.76 8 15.76 5 9.33 2 3.35
3 21.35 9 15.65 6 9.14 3 2.96
4 21.06 1x107 15.54 7 8.99 4 2.68
5 20.84 2 14.85 8 8.86 5 2.47
6 20.66 3 14.44 9 8.74 6 2.3
7 20.50 4 14.15 1x10* 8.63 7 2.15
8 20.37 5 13.93 2 7.94 8 2.03
9 20.25 6 13.75 3 7.53 9 1.92
1x107° 20.15 7 13.60 4 7.25 1x10! 1.823
2 19.45 8 13.46 5 7.02 2 1.223
3 19.05 9 13.34 6 6.84 3 0.906
4 18.76 1x10¢ 13.24 7 6.69 4 0.702
5 18.54 2 12.55 8 6.55 5 0.560
6 18.35 3 12.14 9 6.44 6 0.454
7 18.20 4 11.85 1x1073 6.33 7 0.374
8 18.07 5 11.63 2 5.64 8 0.311
9 17.95 6 11.45 3 5.23 9 0.260
1x108 17.84 7 11.29 4 4.95 1x10° 0.219
2 17.15 8 11.16 5 4.73 2 0.049
3 16.74 9 11.04 6 4.54 3 0.013
4 16.46 1x107 10.94 7 4.39 4 0.004
5 16.23 2 10.24 8 4.26 5 0.001
6 16.05 3 9.84 9 4.14
(Nguon: Tran Minh Thudn, 2012)
10
1
0,1
0,01 1/u
0,1 1 10 100 1000 10000

Hinh 5: Puong cong chuin Theis cho ting chira nuwéc ap lwe

gitra d6 ha thép muyuc nudc ngﬁm (s) va theo thoi

Budc 2: Trén giay logarit khac cung ty 1€ voi gian bom (1)

duong cong chuan Theis, v& duong cong quan hé
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Bwéc 3: Piat hai to gidy 1én nhau sao cho
duong cong quan hé (s~¢) trung voi duong cong
chuin Theis khi cac truc ding va ngang song song
nhau. Tim diém trung tiy ¥y trén ban dd, dé don
gian trong tinh toan, chon diém trung tai giao diém
cua W) =1 va (1/u) = 1. Sau d6 tim (¢) va (s)
tuong ung.

Cé luu lugng bom, W(u) va (s) s€ tim dugc (7),
(K), (S).

3 KET QUA VA THAO LUAN

3.1 Dic diém dia chit thiy vin ving
nghién ctru

Dua vao két qua khoan thim do trong Dé an
khai thac NDD cua cong ty do Lién doan Dia chat
thuy van-Dia chat cong trinh 804 thyc hién, ton tai
cac phan vi chtra nudc nhu sau:

3.1.1 Phirc hé chira nude 16 hong Holocen

Phttic hé chira nudc nay ndm 16 trén bé mat va
phan b6 rong khip trén toan by ving nghién ciru.
Thanh phan chii yéu 1a bun nhio, bt sét, bot cat va
it cat hat min trong chira mun thyc vat va it vo so
hén. Bé day thay doi tir 24-35 m, trung binh 30 m.

Kha ning chtra nudc cia phirc hé nay rat kém
do duoc céu tao chu yéu bﬁng cac 16p hat min. Luu
lrong nudc thuong nho hon 0,1 1/s. Nude hay bi
nhiém phén, d6i noi bi man véi do tong khoang
hoéa thuong gép tir 3-5 g/l.

Vvé dong thai myc nudc va chét lwong nudc
luén thay d6i theo mua do lién quan mat thiét voi
nude trén mat. Ngoai ra, nude cua phirc hé nay con
bi nhim ban hoa hoc va hitu co. Chinh vi nhiing
yéu to trén, nudc thude phirc hé nay it co y nghia
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trong viéc nghién ctru st dung véi muc dich cap
nudc.

3.1.2 Tang chita méc 16 hong Pleistocene

Tang chira nude nay khong 16 ra trén bé mat,
nhung phan bb rong khap trong toan vung ¢ dudi
sau va nam ké ngay dudi ting Holocene, phan b
dén @6 sau 169-180 m.

Thanh phin dét da va ciu tao cua ting nay co
dic diém chung nhu sau: Mai cia ting thuong 1a
cac 16p cach nude nhu sét, bot sét v6i bé day trung
binh 32-45 m. Tang chtra nudc 1a cac 16p cat hat
min dén trung thd 1an nhiéu san s6i thach anh, d6i
chd xen kep cac 16p bot, sét. Bé day trung binh cia
dat da chira nu6e khoang 50-70 m.

Kha ning chira nuéc cua tang nay kha phong
pht. Cac 16 khoan thim do khi bom thi nghiém
thudng co6 ty luu lugng 0,5-1,0 I/sm véi myuc nude
ha thip 11,2-20,2 m. Chéit lugng nudc tét, nudc
nhat véi ham lwong Clo tir vai chuc dén 150mg/L.
Ham luong sit tong trong nude phd bién tir 0,13-
2,03 mg/l. Ham luong Sunphat thip, dao dong
trong khoang 12-59 mg/l. Loai hinh héa hoc nudc
thuong gap 1a Bicarbonat-Clorua hodc Clorua. Két
qua bom nuéc thi nghiém va phan tich thanh phan
héa hoc nuéc tai 16 khoan khai thic cia cong ty
nhu sau: Ham Iugng thi nghiém dat 21,3 1/s ing
v6i myuc nude ha thap 8,62 m; ty luu lugng 2,47
I/sm; ham luong Clo =166 mg/l, ham lugng sat
tong = 2,55 mg/l. Cong thirc Cude 16p c6 dang:

HCO},CL,,
M 715 pH

742
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Chids | BE
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chin 16
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. B4t sét xen kep blin nhdo mau xam den

. Cat hat min 14n bot, kha ning chita nude yéu
. Sét mau xam

. B6t cat xam xanh

. B6t xam xanh, xam trﬁng

. Cat hat min dén trung c6 kha ning chita nwée
.Sét mauxam , d6ichdbi laterit hoa co mau do
. Bot cat mau xam, vang gi

9. Bot sét mau néu 4o

10. Cat hat min - trung mau vang xudng dudi chuyén
sang mau xAm tring, xAm xanh

Hinh 6: Thiét db thuc té 1§ khoan thi nghiém bom hit nwéc

(Nguon: Céng ty Trach nhiém hitu han Céng nghiép thire pham PATAYA, 1999)
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3.2 Két qua bom hit nwéc thi nghiém dwoc
tinh toan theo phwong phap Theis
3.2.1 Két qua tinh todn

Tir sb liéu bom hat nuéc thi nghiém hién
truong theo Bang 3, v& dd thi dudng cong quan hé
giita d6 ha thap muc nudc (s) v6i thoi gian bom
huat nude (1) trén gidy logarit bing phin mém Excel
(Hinh 7) va dich chuyén dudng cong quan hé (s~1)
trung voi duong cong chuan Theis khi cac truc
dtmg va ngang song song nhau dé chon diém trung
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khép nhu d3 trinh bay trong phan phwong phap
nghién ctru (Hinh 8).

Co luu lugng bom, W(u) va s, tim dugec T theo
cong thuce (3)
~ €6 Tva do day tang chira nude D, tim duge hé
s0 tham K
Co T, u, 1, va r, tim dugc hé s6 phong thich
nudc dan hoi S theo cong thure (2)

Bing 2: Tai liéu 16 khoan bom hiit nwéc thi nghi¢m

Giéng Toa d¢ giéng khoan Chidu siu . B¢ d:"iy Khoé?g c.{;ch giéng  Luu lu'(:rng b(:’m
Kkhoan (VN2000) iéng (m) tang chita bom dén giéng quan thi nghiém

X y ©Sene nwée (m) st (m) (m¥/gio)
PA 1117576 561339 155 70 51 40

Bang 3: S6 liéu bom hiit nwée thi nghiém hién truong

S6 1an do

Thoi gian bom hit nwéce (t, phit)

Do ha thip muwc nwée ngdm (s, cm)

1 0 0
2 5 1,3
3 10 2,6
4 15 3,9
5 20 4,1
6 25 43
7 30 4,5
8 35 4,7
9 40 4,9
10 45 5,1
11 50 53
12 55 5,5
13 60 5,7
14 65 6,5
15 70 7,3
16 75 8,1
Tong 75 8,1
100
s o
5:.
thoi gian
00 (phut)
0 1 10 100

Hinh 7: Pudng cong quan h¢ giita d9 ha thip muc nuéc va thoi gian bom (s~t)
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100

06 hathip muc nwoc (am)
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Piem tring

thét gian

(phis)

i/u

100

Hinh 8: Sy tring hop ciia dwdng cong s~t véi duong cong chuin Theis

Hinh 8 cho thiy tai diém tring c6 gia tri (1/u) =
100, tim dwoc gia tri turong tng W(u) = 4,04, d6 ha
thap muc nudc (s) = 5,3cm, thoi gian bom hut

Bang 4: Gia tri cac thong s6 PCTV

nu6e (z) = 50 phut. Tir day, tinh duoc gid tri cac
thong s0 PCTV theo Bang 4.

T (m?/gio) K (m/gio) S
Q T 4uTt
— W(w) —_
47s b r?
242.,6 3,465 0,003

4 KET LUAN VA PE XUAT

Qua két qua nghién ciru va bom hit nude thi
nghiém hién truong di lam sang t6 dic diém
DCTV trong vung nghién ctu, thi nghi€ém duogc
thuc hién tai ting chtra nuéc co ap (Pleistocene
qp*?), déay l1a tng chtra nudc dwoc khai thac phd
bién nhét trong KCN Tra Noc (Nguyén Thi Thiy
Trang va ctv., 2014). Bom hut nudc thi nghiém la
mot dang thi nghiém DPCTV phd bién nhat nhim
muc dich xac dinh cac thong s6 DCTV khac nhau
theo phuong trinh van dong khéng can bang hay
goi 1a phuong trinh Theis. Tir s6 liéu hut nude thi
nghiém vai thoi gian thi nghiém 75 phat, luu lugng
bom khong doi 40 m?/gio, 16 khoan quan sat, tinh
toan duoc hé s6 thim K = 3,465 m/gio, hé s6 dan
nude T = 242,6 m%/gid, hé sb nhi nude dan hoi S =
0,003. V6i thi nghiém trong nghién ctru nay diéu
kién duoc lua chon 1a dong chay khong 6n dinh ¢
ap, dugc thi nghiém trong thoi gian ngin véi luu
luvong bom 6n dinh va phuong phap ndy dam bao
dd chinh xac cao. Két qua nay sé so sanh véi sd
lidu thtr cép thu thap dugc qua céc tai liéu nghién
ciu trude day, s€ hiéu chinh phu hgp lam co so
phuc vu mo hinh dong chay NDbD.
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Trén thyc té do méi trudng tham phirc tap nén
can tiép tuc nghién ciru va thuc hién bom hut thi
nghiém hién truong trén quy mé 16n hon va co
nhiéu 10 khoan quan sat dé co su hiéu chinh cac
thong s6 DCTV chinh x4c, dat két qua tt hon.
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