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TOM TAT

Bai bao nay danh gia chi tiét viéc sir dung cac thi nghiém trong phong va hién truong két hop voi mé hinh
s6 dé xac dinh hé s6 thim cua ting chira nudc (TCN) Pleistocen ving ven bién tinh Binh Thuan. Thi
nghiém xéc dinh hé s6 thim trong phong thi nghiém sir dung phuong phép cot thim véi ap luc khong déi
va thi nghiém trén méang thAm mo phong lai thi nghiém tai hién truong. Thi nghiém hut nudc tai hién
treong duogc thyc hién véi chum gém 16 khoan hut nuéce va 5 16 khoan quan sat bd tr cung TCN voi cac
khoang cach khac nhau. Hé s thim trung binh x4c dinh bing phuong phap hit nudc chum 1a 4,51
m/ngay so v&i gia tri trung binh tir cac thi nghiém méang thdm va cot tham trong phong 1an lugt 13 6,50 va
6,01 m/ngay. S6 liéu quan tric muc nuée va két qua tinh toan hé s thdm duoc kiém dinh sir dung mo
hinh phén t&r hitu han Visual MODFLOW. Két qua thi nghiém cho thiy hé sé thdm xac dinh tir thi
nghiém hut nude chum phu hop véi tai li¢u quan tric myc nude. Nghién ciru nay cho thay thi nghiém
thdm tai hién treong phu hop hon véi diéu kién thuc té so véi cac thi nghiém cot thdm va mang thAm
trong phong thi nghiém. Sy khac biét hé sé thdm giita thi nghiém trong phong va tai hién truong do tinh
nguyén dang va kich ¢& miu dat thi nghiém va tinh di huéng, ciu triic ciia dit da TCN.

Tir khéa: hé sb thAm, hat nudc thi nghiém, thi nghiém cot tham, thi nghiém mang tham, thi nghiém thdm
trong phong

1. Giéi thiéu

He¢ s6 thim cua dit da dong vai tro quan trong trong nghién ctru vé dich chuyén cac chét bin vao nudce
ngadm. Heé s6 thim (K) 1a tbc d6 ciia nu6e tw do chay qua cac khe rdng giita cac hat rén ctia dat, tuan theo
dinh luét thdm tang cua Darcy.

Hé sb thdm cua dit da co vai trd quan trong trong tinh todn va md hinh hoa su lan truyén va dich
chuyén cac chét ban trong TCN. Néu hé s6 thdm 16n, nuée c6 thé di chuyén qua dit ¢4 nhanh chéng va
chat ban ciing s& dugc dich chuyén nhanh chéng theo. Trong trudng hop hé s6 thdm nho, nude di chuyén
cham va co thé gdy ra mot hién tuong goi la téc nghén, Kkhién chét ban tich tu trong mdt ving nhét dinh.

Thong qua nghién ctru hé s6 thdm cua dit d4, cac nha khoa hoc va nha nghién ctru c6 thé danh gia kha
nang va toc d6 dich chuyen clia cdc chét ban trong nudc ngam Diédu nay gitp xac dinh nguy co 6 nhlem
nude ngdm va phat trién cic bién phap quan ly m01 trrong phi hop dé bao vé tai nguyén nudc ngdm va
dam bao an toan cho con ngudi va cac sinh vat séng.

2. Phuong phap nghién ciru
2.1. Vi tri va phwong phap ld'y mdéu thi nghiém trong phong

Céc mau cat duge léy tai khu vuc nghién ctru thudc thon Binh T, xa Tién Thanh, tinh Binh Thuan.
Mau cat thi nghiém theo phwong phap c6t thim dwoc 1iy nguyén trang trong qué trinh khoan. MAu thi
nghiém theo phuong phap mang thim dugc 1dy mau khong nguyén trang & chiéu siu 2-4 m trong céc hd
dao tai cing vi tri dd tién hanh thi nghiém hat nuée chum (Hinh 1). Mau nguyén trang dugc bao quan
trong cac éng PVC, miu khong nguyén trang duge dwa vao bao nilong véi trong lwong 15 kg mdi bao.
Khdi lrong méu 14y duoc tinh toan theo thé tich cia mang thdm va cac c6t thim thi nghiém trong phong,
liy thém 20% dé dy phong va phuc vu cac nghién ctru khac. Cac miu duoc thi nghiém tai Trung tim
phén tich, thi nghiém Céng nghé cao (CEAE), truong Pai hoc Mo - Dia chét.

2.2. Thi nghiém thém trong phong

'Hién nay, cac thi nghiém xac dinh hé 6 thim trong phong duogc thyc hién st dung phuong phap g(f)t
tham (column experiment) va phuong phap mang tham (sand tank experiment). Thi nghiém cgt tham

* Tac gia lién hé:
Email: nguyenbachthao@humg.edu.vn
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duoc tién hanh theo 2 phuong phéap: i) c¢6t nuéc khong dbi (ap dung cho dit thdm nudc t6t nhur cét, cat
pha) va ii) cot nudc thay d6i (ap dung cho loai dit thim nuéc kém nhu sét, sét pha). Trong nghién ctru
nay, chiing toi thi nghiém véi d4t cat khu vuc ven bién Binh Thuén, do d6 thi nghiém cot tham véi ap luc
khong ddi duoc ap dung.

Hinh 1. Vi tri va phiong phdp ldy mdu thi nghiém xdc dinh hé sé tham sir dung mdng tham trong phong
a. Xdc dinh theo phirong phdp cét nueée khéng doi, thieong dp dung cho dat tham tot

Nhiét ké theo ddi
nhigt 4o PTN

Hinh 2. So' do bé tri cac bo
phdn ciia mé hinh cot tham
thi nghiém theo phuong
phép dp luc khdng doi, siv

dung bo dung cu cua Soil i |
Measurement (My) o ) -
Cot do &p Iwc nuoc Cot tham Binh do luu lugng Bom dlnh lwong  Binh nuéc néi Déng hd
dAu vao va dau ra Soil Measurement nudc thoat son v6i ngudn cap bAm giay

Thi nghiém c6t nudc khong ddila gitr cho chénh 1éch cot nudc (4) gitra hai mat 161 dét khong ddi trong
sudt qué trinh thi nghiém, tién hanh do lugng nudc (Q) chay qua 161 dat trong mot khoang thoi gian (7).
So 6 ldp dat cac dung cu thi nghiém xac dinh hé s§ thim bang cot tham theo phuong phéap ap luc thay
ddi dugc thé hién trong Hinh 2.

Trén co s& két qua thi nghiém, hé 6 thAm cua mau dét duoc tinh nhu sau:

K= €))

FHt

Trong do:

O: Lugng nudc chay ra khoi cot mAu sau thoi gian 7 (cm?)

L: Chiéu cao cua cot mau dét (cm)

F: Dién tich bé mit mau dat (cm?)

£: Thoi gian thi nghiém do luong nu6ce chay qua mau (gidy)

H: Chénh muyc ap lyc giita dau vao va dau ra ctia cot thim do dac trong qua trinh thi nghiém (cm).

H=Hi-H> 2)

Trong d6: H;, H; 1an luot 14 chiéu cao cot nudce trong dng do ap diu vao va dau ra cia cot mau (cm).

Dudng kinh cia cot miu phu thudc vao kha nang thdm ciia loai dat can thi nghi¢m, thong thuong dao
dong trong khoang 30-60 mm. Chiéu dai ciia c6t mau phu thudc vao loai miu nguyén trang hay pha huy,
thong thuong thay ddi tir 20-50 cm. Quy trinh thi nghiém c6t thim _v6i cdt nude khong ddi tuan theo
TCVN 8723:2012. Trude khi bit dau do luu lwong va ghi két qua, mau dat duoc cho bio hoa nuée dam
bao déy hét khi ra khoi cot mau va khéng ché ap luc nudc d4u vao va diu ra cua cot mau dat trang thai on
dinh. Sau d6, cho nudc chay qua mau st dung thiét bi bom nhu dong. Trong qua trinh thyc hién cac dot
thi nghiém, do va ghi chép nhiét do cua phong thi nghiém. Sau moi bugc thoi gian, tién hanh do luong
nudc thoat ra khoi cot mau bang cach sir dung cac dng do c6 khic vach chinh xac dén mm. Céc cot miu
duoc tién hanh thi nghiém dong thoi (ciing thoi gian, quy trinh va diéu kién thi nghiém nhu nhiét do, loai
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nudce thi nghi€ém) va thyc hién 1ap lai nhiéu 14n. D& han ché cac sai sb cua két qua xac dinh h¢ s6 thim,
trong qué trinh thi nghiém cén luu ¥ cac van dé sau: i) cac miu cin dwoc ché bi theo cung mét quy trinh
théng nhét; ii) khong ddm mau dan dén d6 chat ciia mau khong phan anh ding diéu kién tu nhién cua
mau; iii) s dung dia kim loai va gidy loc c6 khe loc nho hon kich thuge hat cua mau dé han ché t6i da
viée dong chay vao cot miu 16n gy xdo tron dét trong cot mau.
b. Xdc dinh theo nguyén Iy thi nghiém Darcy sir dung b dung cu mdng tham

Thi nghiém mang thdm duogc tién hanh v6i bd dung cu mang thAm ctia GUNT-Diic. Miéng thidm c6
kich thudc 1340x650x 1000 mm. M hinh mang thim c6 két ciu day khong thAm nude. Bon chira miu thi
nghiém dwoc lam bing thép khong gi, dung tich bdn chira 215 L. Trén bé méang tham duogc 1ip dat 19
diém do ap luc nudc dudi dit day bon véi 19 dng ap ké (dai ap sudt dén 300 mm cot nudce). Bo dung cu
méng thdm ctia GUNT va so dd bd tri cac bd phén trén mang thim duoc thé hién trong Hinh 3.

. 14g -
ye
- 15w .
” 16# 2
i@l 3 vPpusT
m“ml “ e =
| + ’ 18w -
. 19e > 4
l'f B
5 et

Hinh 3. So dé bé tri cde bd phin ciia mé hznh mang tham MHI167-GUNT xdc dinh hé s6 thdm
1-Puong ong cap mide vao mo hinh; 2-Cdc éng dp luc cot nieée trén déy ciia mé hinh; 3 -Mo phong 16
khoan hit nude; 4-Pudng éng thodt nude ddy mé hinh; 5-Van diéu chinh luu leong nude cdp vao mé

hinh; 6-Van diéu chinh lwong nuée thoat ra khoi mé hinh. Cdc chdm tron den danh sé thir tw mau do 1a vi
tri déic cde dwong ong ndi voi cac cdt dang dp bén ngodi mang tham
Theo phuong phap thi nghiém Darcy, lugng nudc thdm qua mang (Q) trong mot don vi thoi gian ty 18
thuan véi dién tich mat cét ngang cua mang, 4o chénh myuc nudc & dAu va cubi mang, Ak va ty 1€ nghich
v6i chiéu dai duong thim cua méng L. Két luﬁn d(') dugc biéu thi bing cong thire dudi day:

Q = Khhe "2 F= K hp 3)
Trong d6: K: H¢ b thAm (phu thu()c vao tlnh chét vat Iy cla dit d4 va nudce thim qua), m/s;
=% Gradient thiy lye, ki higu 1a 7, nén Q = K.F.I @)
Chia cé hai vé& phwong trinh cho dién tich, ta co:

2=v=K.I ®)

v (cm/s, m/s, m/ngdy dem) Van tdc thim 1a lvgng nude (tinh theo thé tich) thim qua mét don vi dién
tich mat cit ‘ngang cua moi trudng tham trong mot don vi thoi gian.

Heé s6 tham tinh toan duoc theo két qua thi nghiém phan anh h¢ s6 thdm tai didu kién nhiét do phong
thi nghiém. D9 nhdt cua nude s€ anh huong dén tbc d6 thAm hé sé tham tinh toan. Thong thudng, hé sb
thAm thi nghiém s& duoc hi¢u chinh vé hé so thAm tai diéu kién nhiét do 20 °C. Bang tra d§ nhét dong luc
clia nudce twong tng véi cac cAp nhiét do phong thi nghiém dugc thé hien trong TCVN 8723:2012.

Quy trinh thi nghlem trén mang tham Tién hanh mé ddng thoi van s6 5 va 6 dé nudce cép vao va thoat
ra khoi mang thim. Diéu chinh van cap nude s6 5 sao cho ¢t ap sudt myc nude tal céc vi tri tiép gidp véi
duong Ong cap tuwong tng véi cot ap s6 1 trén mang thim va muc ap tai vi tri tlep glap voi duong thoat
cua md hinh tuong Gmg véi cot ap s6 13 trén mang tham Quan sat duong cong ha thap myc nude doc
theo chleu dai méang tham tai cic dng do ap. s6 1 dén s 13. Po dac muc nudce trong dng ap luc ndi voi vi
tri gan 6ng thoat nudc, ghi chép thong tin ve nhiét do trong phong thi nghiém, bam thoi gian. Cong tac thi
nghiém xac dinh hé s6 thim sir dung mang thdm theo phuong phéap Darcy duoc thuc hién 2 dot:

bot 1: khong ché muc ap luc mién cap ¢ mirc 290 mm (cot ap s6 1) va & mién thoat & mirc 30 mm (cot
ap sb 13) béang cach diéu chinh van sb 5 trong qua trinh thi nghlem bo luorng nudce thoat ra ¢ van so 6
sau mdi hiép 20 phit. Tién hanh lip lai 8 14n vdi thoi gian mdi 1an 14 20 phut dé 1dy gié tri trung binh.

Dot 2: ¢b dinh van cip nudc s6 5 (lwgng nude cap vao mang thim khéng dbi). Trong qua trinh thi
nghiém, bim thoi gian twong tmg voi lugng nude thoat ra khoi mang tham 1a 1000 ml ddng thoi ghi chép
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lai 4p lyc cot nude tai mién ce”ip va mién thoat cia mang thim (cot ap 1 va cot ap 13). Thuc hién lap lai 14
dot va tinh toan lay gia tri trung binh.
2.3. Thi nghiém thdm hién truong

So @b chiim 15 khoan thi nghiém bom hut nudc tha chét chi thi (Hinh 4) gdm 6 15 khoan. Trong d6, c6
1 16 khoan trung tam (LKKT) va 5 10 khoan quan sat dugc ky hi¢u QS1, QS%, QS3,QS4 va QSS. Cac 1o
khoan dugc bo tri theo tuyén song song v6i huong van dong cua nude dudi dat va theo hudng doc cua dia
hinh khu vuec. Cécrlé khoan cach nhau tu 1,5 deén 2,0 m. Riéng 1~6 khoan QS2 duogc bo tri vi tri d€ noi voi
QS tao thanh tuyén vudng goc vai tuyén 16 khoan chinh, cach 16 khoan QS1 1a 1,5 m.

BAI RAC TIEN THANH

¥ ossGH
5 Vi IR T A A
. 5% Tedk il d
r SR s i, o, o (e T e
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. -
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Hinh 4. So' d6 bé tri thi nghiém hiit meée chim két hop véi tha chat chi thi gom 16 khoan trung tam
(LKTT) va cac 16 khoan quan sat (QS)

Cin ctr theo tai tai liéu dia chét thiy vin ctia khu vuc, cac 16 khoan dugc két ciu nhu sau: LKKT sau
65 m, éng chdng duong kinh D168 tir +0,5-25,0 m. Phin dng loc duoc két cau 2 cip duong kinh: éng loc
duodng kinh D140 tir 25,0-37,0 m va éng loc D114 tir 37,0-58,0 m. Phia duéi cing cua 16 khoan duoc két
cu b phéan éng léng D114: tir 58-60 m c6 bit day. Céc 15 khoan QS1-QS5 dugc khoan siu 55 m, két cau
dng chdéng duong kinh 114 mm tir 0-50 m. Ong loc dit & chidu sdu tir 50-55 m véi duong kinh 114 mm.
L3 khoan dugc két ciu bit day.

Thi nghiém hat nude thi nghiém tha cht chi thi dwoc thyc hién bang cach hat nu6e tir LKTT sir dung
bom chim vdi luu lugng khong dbi q= 2,8 U/s (twong duong 242 m>/ngay) trong thoi gian 5 ngay. Trong
qua trinh tién hanh hat nude can tién hanh quan sat bién d6i myuc nudc & tit ca cac 16 khoan. Muc nuéc
va nbng do duogc do ty dong bing cac ddu do CTD cuia hing Solints cai dit tryc tiép trong cac 16 khoan
quan sat (do déng thoi nhiét d§, muc nudc va d6 dan dién). Bién do ghi $6 liéu duoc cai dit theo gidy
trong qua trinh bat diu bom thi nghiém, khi muc nude bat dAu 6n dinh cai d3t thn suat quan tric 13 5 phut
cho cac giéng. Sau khi dirng bom, thiét bi van tiép tuc quan tric dé theo ddi sy hdi phuc myc nude dusi
dat. Trong chim 18 khoan quan sat, tai 15 khoan QS2 lap dat 1 dau do Baro tu dong (& chiéu sau 40 m,
dam bao thiét bi luén & trén myc nudc ngim) dé do ap sut khong khi, cai dat cing tin suit dé st dung
hiéu chinh s6 liéu do muc nudc tai cac 15 khoan QS béng céc ddu do CTD.

Duya vao diéu kién dia chét thuy vin ving nghién ciru dé lya chon phwong trinh tinh todn phu hop.
TCN dugc lya chon thi nghiém hat nuéce 1a ting khong ap lyc trong ving vé han. L3 khoan hut nuéc co
két cau khéng hoan chinh.

Vi vy, viéc giai doan céc théng sb cho chum thi nghiém sir dung phwong trinh ciia Theis (1935).

q (1 a
s(r,t) = ﬁfu cexp(-wdu = oW (6)
Trong d6: r 1a khoang cach gilra giéng bom va giéng quan trac;
2

W(u) 1a ham tich phan mii E1. Bién khong thir nguyén u dugc xac dinh bang u = :—Ti

He¢ s6 dan nudce T lién quan dén hé s6 tham (K) dude xac dinh bang cong thirc bang T = K.b, trong d6
b 1a @6 day cua TCN.

3. Két qua va phan tich
a. Két qua thi nghiém xdc dinh hé s6 tham bdng cac phirong phdp
Hé sb thém TCN khu vyc nghién ctru Tién Thanh (tinh Binh Thudn) da duoc thuc hién bang 3 phuong

phap bao gdm: i) hit nudc thi nghiém chum tai hién truong; ii) thi nghiém trong phong sir dung méang
thdm va iii) phuong phap cot thim véi ap luc khong ddi (Hinh 5). Cac thi nghiém trong phong déu tién
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hanh 1ap lai nhiéu 14n va tinh gia tri trung binh. Két qua thi nghiém xéac dinh hé sé thdm dugc tinh toan va
tong hop trong bang sau. . o o .
Bc’ing’]. Tong hop kNét qqd thi nghiém xdac dinh hé ~ Hinh 5. Do thi phdn bo ket qua hé so tham K tai diéu kién

SO tham cua cac mau dat 20 °C (K2p°c) theo cac phwong phap thi nghiém khac nhau
Phuong Tén K K trung Két qua thi nghiém xac dinh hé s6 thadm K tai 200C
STT| phap thi | miu/1d X m/fl‘”; ) binh
nghiém | khoan g2y (m/ngay)
1 | Mang TTMTI| 6,26 T
tham 6,50
2 Darcy TT-MT2 6,74 =N
3 TT-CT1| 447 g <
4 Cot thdm TT-CT2| 5,13 E
5 |v6iép luc|TT-CT3| 6,66 6,01 Ea
6 |khongdoiipr opyl 633 s
8 N
7 TT-CT5| 7,39
8 LKQSO01| 4,67
9 | Hat nuge [LKQS02| 3,25 451 3
\ ’ T T T
10 chum LKQSO3 6’3 1 Cotthdm ap Iwc khong déi HUt nwde chim Mang thdm Darcy
1 1 LKQSO4 3,82 Phuwong phap

b. Phén tich twong quan két qud thi nghiém xdc dinh hé sé tham theo cdc phwong phdp khdc nhau

Dua vao bang tong hop két qua thi nghiém cho thiy hé sé thdm K trung binh theo 2 dot thi nghiém
méng thim dao dong trong khoang 6,26-6,74 m/ngay, trung binh 13 6,50 m/ngay. Cac méu thi nghiém cot
thim duoc lam lap 3 14n cho két qua tinh toan hé s6 thAm K bién dbi trong khoang tuong abi rong, tur
4,47-7,39, trung binh 6,01 m/ngay. Hé s6 thdm theo tai liéu hat nude thi nghiém chum tai hién truong tai
cac 15 khoan QS cho két qua dao dong tir 3,25-6,31 m/ngay, trung binh 4,51 m/ngay.

Nhu vy, phwong phap thi nghiém mang thdm cho két qua hé s6 thdm twong dbi 6n dinh gitra cac dot
thi nghiém khac nhau. Ngwoc lai, thi nghiém sir dung c6t thim cho K bién d6i 16n 16n hon, c6 thé anh
huéng béi cac nguyén nhin sau: 1) cong tac ldy miu lam cho c6t cat bi ddm chit hon so diéu kién ty
nhién cta mau; 2) kich thude cot miu nho din dén dnh huéng dén dong thim do ma sat voi thanh cot
thim; 3) cac mau dit khong ddng nhéit. Bé khic phyc anh huéng nay, thi nghiém véi cot mau co kich
thude 16n hon. Didu nay duge chimg minh dwa vao két qua thi nghiém méang thim, hé s6 tham ddng nhat
do dét da da duoc tron déu cho ca khéi lwong mau (khoang 0,4 m?), kich thude mang thim 16n nén it anh
huong dén dong thim do bé mit mang tham gay ra. Gia tri K trung binh theo thi nghiém méang thdm 16n
hon do sir dung mAu khéng nguyén trang, d6 16 hdng c6 xu hudng 16n hon trang thai ty nhién. Ngoai ra,
trong qué trinh chuén bj thi nghiém va cho bdo hoa, miu cat duoc lam sach, cac hat bui min c¢6 xu huéng
theo dong chay ra ngoai.

Déi voéi thi nghiém hat nude chum tai hién truong, tai liéu theo ddi muc nude QS cho K khac nhau co
thé anh hudng boi cong tac khoan, két céu va thdi rira cling nhu tinh ddng nhét ciia dat d4 trong TCN.

Theo tdng hop két qua thi nghiém trung binh tur nhiéu 14n thi nghiém bing cac phuong phép khac nhau
cho thiy hé sb thim bing phwong phap mang thdm va cot thdm twong quan v&i hé sé thim trung binh
theo phwong phap hat nwde chim tai hién truong 1an luot 1a 1,44 va 1,33.

4. Két luan

Nghién ciru nay d3 tién hanh cac thi nghiém xac dinh hé sé thim theo cic phwong phap cot tham va
méang thim trong phong va hat nudc chum tai hién treong. Céc thi nghiém dwoc tién hanh Idp nhidu 1in
trén ciing mot mau dé tinh gi4 tri trung binh. Hé s thim duogc hiéu chinh vé cung diéu kién nhiét d6 20
°C @& nghién ctru twong quan. Véi cac didu kién va quy mé thi nghiém va ap dung cho dt loai cat ngudn
gdc bién ving Tién Thanh, Binh Thuan cho thiy trong quan giira hé s6 thim trén mang thim va cot thdm
thi nghiém trong phong v6i hé sb tham tir hit chum ngoai hién trudng lan hro“[ 1a 1,44 va 1,33. Tir két qua
ndy, chung toi kién ngh1 viéc hiéu chinh két qua thi nghiém xac dinh hé s6 tham theo timng phuorng phap
dé dua ra g1a tri he s6 thAm cho dét da cac vung nghién ctru ¢6 thanh phéan thach hoc TCN la dét loai cat
hat min, ngudn gdc bién. Di vai cac loai dét khac va quy trinh thi nghiém thay déi (kich thu6c dung cu
thdm, diéu kién ap luc,...) cin c6 céc nghién clru tuong tu dé dua ra hé sb hiéu chinh dam bao hé s6 thim
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xac dinh dugc bang cac phuong phéap thi nghiém trong phong phan anh dung nhat thong sé cua dét trong
diéu kién ty nhién.
Lo&i cdm on

Két qua nghién ctru trong bai bao nay trong khudén khé dé tai nghién ciru cdp Nha nuéc mi sb
DTDL86/21. Tap thé tac gia xin cam on Ban chi nhiém D& tai da cung cp s liéu va hd trg nhom hoan
thanh ndi dung nghién ciru nay.
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ABSTRACT

Identifying the Correlation of Permeability Coefficient between
Laboratory and Field Permeability Tests

Nguyen Bach Thao'>, Dao Duc Bang', Vu Thi Nhu Phuong?, Nguyen Minh Luan', Baptiste Chevalier?

! Hanoi University of Mining and Geology
2 China Geosciences University
3 University of Unilasalle, France

This paper presents a detailed assessment of the use of laboratory and field experiments combined with
numerical modeling to determine the permeability coefficient of Pleistocene aquifers in the coastal area of
Binh Thuén province. Laboratory permeability tests were conducted using constant and variable pressure
column permeameter methods and a flume experiment that simulated field conditions. Field pumping
tests were performed with a cluster of pumping wells and five observation wells arranged at different
distances within the aquifer. The average permeability coefficient determined by the cluster pumping
method was 7.95 m/day compared to an average of 2.21 m/day from laboratory experiments. Measured
water level data and calculated permeability coefficients were verified using the Visual MODFLOW
finite element model. The experimental results showed that the permeability coefficient determined from
the cluster pumping test was consistent with the water level monitoring data. This study demonstrates that
field permeability tests are more representative of actual conditions compared to laboratory column
permeameter and flume experiments. The difference in permeability coefficients between laboratory and
field experiments is attributed to the integrity and size of the experimental soil samples and the anisotropy
and structure of the aquifer's soil and rock.

Keywords: permeability coefficient, pumping test, column experiment, laboratory permeability test
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