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Two different slug test methods including: i) slug test using the standard
slug rod and ii) pneumatic slug test are conducted in different well/depth
in Danphuong field site for a comparative analysis. These methods are
examined at least 3 times for each well to estimate hydraulic
conductivities by using Hvorslev. The results show correlation between
two slug test methods is very hight with R2=0,93. Slug tests methods have
several advantages and also disadvantage compare to each other.
Practical considerations of performing the tests in real life settings are
also considered in the method comparison. The slug-rod method meets
7/10 criterions while pneumatic slug test satisfy 8/10 criterions.
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So sanh cac phwong phap thi nghiém slug test trong xac dinh hé
s6 tham cho tang Holocen ving Dan Phuong

Nguyén Bach Thao 1~
1Khoa Khoa hoc va Ky thudt Pia chdt, Trurong Dai hoc M6 - Pia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT
ﬁrﬁl trt;'?h:15/06/2020 Hai phwong phdp thi nghiém nhanh tai hién trwong nhdm xdc dinh hé sé
Sfr:?(o:é 22/07/2020 thdm thiy lyc ctia ddt da tdng chita nwéc bao gom phwong phdp st dung

a Xohg 25/ thétich chiém ché va phwong phdp st dung khi nén da durorc tién hanh trong
Chdp nhan ddng 31/08/2020  c4c giéng bai thi nghiém Pan Phwong nham ddnh gid, so sanh khd ndng dp
dung. Cdc phwong phdp thi nghiém dwoc tién hanh Idp lai trén cing mot

Tirkhoa: ok Lo B ) ) p p s 2 Ly
Dl: n Pc})li ong giéng va hé s6 thdm thuy luc dwoc tinh todn theo Hvorslev. Két quad thi
Ha s6 tham. nghiém cho thdy hé s6 thdm xdc dinh bang cdc phwong phdp slug test ¢
pST ’ twong quan khd chdt ché véi R?=0.93. Nhin chung, cac phurong phdp slug

test khac phuc dwoc mét s6 han ché ctia phwong phdp hiit nwéc thi nghiém,
song van con maét sé han ché nhdt dinh. So sanh 10 tiéu chi co ban ctia
phuwong phdp thi nghiém (dp dung cung diéu kién va déi tiong thi nghiém)
cho thdy phwong phdp thi nghiém slug test str dung thé tich chiém cho ddp
trng dwgre 7/10 tiéu chi trong khi phwong phdp slug test stv dung khi nén ddp
trng dworc 8/10 tiéu chi.

Tang chira nwéc 16 hang,
Thi nghiém slug test.

© 2020 Trwdng Pai hoc Mo - bia chat. T4t ca cac quyén duoc bao dam.

1. Mé dau

Hé s6 tham (K) la thdng s6 quan trong nhit cua
ting chira nwéc, cho phép danh gia lwong nwéc
chay quamét dién tich mat cat cia tAng chira nurée
cling nhw tinh toan van toc dich chuyén cia dong
chay hay ctia chat nhiém ban trong nwéc dwdi dat.
Cho dén nay, hé s6 tham K ctda ting chira nwéc
dwoc xac dinh chi yéu théng qua: i) cac cong thire
kinh nghiém, bang tra; ii) thi nghiém trong phong
va iii) thi nghiém ngoai hién trwong, bao gom thi
nghiém hut nwéc (hat don, hit chum, hat nhém,

*Tac gid lién h¢
E - mail: nguyenbachthao@humg.edu.vn
DOI: 10.46326/JMES.2020.61(4).06

hat giat cép,...), thi nghiém ép nwéc/dé6 nwéc
trong giéng khoan/ho dao (Poan Vian Canh, 2002)
va cac thi nghiém slug test.

Céac dang cong tac thi nghiém huat nwoc, ép
nuwdc dwa trén nguyeén ly st dung cac thiét bi bom
lay ra hodc dwa vao ting chira nwéc mot lwu lwong
nuéc xac dinh nham muc dich 1am ha thap hosc
dang cao muc nwéc, s6 liéu quan sat ha thap muc
nwéc theo thoi gian cho phép tinh toan chinh xéac
hé s6 thAm cua ting chira nwdc va cac thong so dia
chat thiy van (PCTV) khac, dwoc quy dinh cu thé
trong Thong tw 08/2015/TT-BTNMT (Bo Tai
nguyén va Moéi trweong, 2015). Phwong phap bom
hut nwéc thi nghiém 1a phwong phap thi nghiém
ngoai troi co tinh chinh xac cao nhit, xac thyc nhit
véi diéu kién thuc té cua ting chira nwéc. Tuy
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nhién, han ché cia cac phwong phap dé 1a kinh phi
thuc hién I6n, doi hoi nhiéu vat tw, trang thiét bi,
nhan cong, thoi gian thi nghiém kéo dai, c6 thé gay
ra cac tac doéng tiéu cwc dén moi trwomg nhw anh
hwdng dén hoat ddng khai thac cta cac giéng xung
quanh, gay nhiém ban, xam nhap man, sut IUn mat
dat,... bac biét, khong thé tién hanh trong cac 16
khoan nam trong tang c6 hé s6 thAm nhg, luu
lwong cung cap cho 16 khoan thap. Ngoai ra, trong
rat nhiéu treong hop cu thé nhw gan cac cong
trinh thay loi (dé, dap,...), gan cac ngudn nhiém
ban, nhiém man (bai rac, nghia trang, vling ven
bién,...) thi cac dang céng tac nay khong dwoc
phép tién hanh do nguy co gy tac dong tiéu cuc
dén cdng trinh va méi trwong.

Cac phwong phap thi nghiém trong phong nhw
thi nghiém cét tham hodc mang thidm ciing cho
phép xac dinh théng s6 DCTV cacloai dat da bé roi
trong treong hop khdng thé tién hanh hiat nwéc
thi nghiém (Pham Quy Nhan, 2008; Nguyén Bach
Thao, 2005, 2011, 2019). Cac phwong phap trong
phong cé chi phi thap, thoi gian thi nghiém ngan,
khong giy cac tic dong dén moéi trwong. Tuy
nhién, cdc phwong phap nay cé han ché la chi xac
dinh thong s6 cho thé tich mau dwoc thi nghiém
(thwdng 1a mau khong nguyén trang) nén khong
dac trung cho toan bo ting chira nwéc trong diéu
kién tw nhién, dic biét d6i véi cac ting chiva nwéc
khong dong nhat.

Cac thi nghiém slug test la phwong phap thi
nghiém nhanh, chi phi thap, cho phép xac dinh so
bd hé s tham thay luc (K) hodc hé s6 dan nwéc
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cua tang chira nwéc dua vao s6 liéu quan trac thay
d6i muc nwéc khi dwa vao 16 khoan mat thé tich
chiém ché hay thé tich khi nham 1am thay ddi t6i
thiéu 5% muc nwéc trong 16 khoan (Fetter, 1994;
Butler, 1998). Cac thi nghiém nay thwong dwoc
thay thé cho cong tac hat nwéc thi nghiém nham
gidm chi phi, nhan céng va da tré¢ thanh mot
phwong phap thi nghiém co ban trong céng tac
DCTV. O My, hon mudi ngan thi nghiém slug test
dworc tién hanh moi nam (Butler, 1998). Hai cong
thirc pho bién nhat dé chinh ly tai liéu thi nghiém
slug test la cobng thirc ctia Hvorslev (1951);
Bouwer & Rice (1976). Phwong phap nay rat hitu
hiéu cho nhitng vuing chi c¢6 16 khoan don, dwong
kinh nho (khong thé b6 tri cong tac hut nwéc thi
nghiém) hoac ap dung cho cac vung c6 hé sé tham
K nhd, dong thoi khi nghién ciru nhirng vang nhay
cam véi bién dai chit lwong nwéc, gan cong trinh
thuy lgi,... thi phwong phap slug test la Iya chon
t6i wu. Tuy nhién, cic thi nghiém slug test hau nhw
chwa dwoc ap dung & Viét Nam.

2. Khai quat vung nghién ciru

Nghién cttu lwa chon ap dung thi diém xac dinh
hé s6 tham cho tang chita nwéc 16 héng trong cac
thanh tao Holocen trong pham vi bdi thi nghiém
cta Dv an VietAs (thudc dia phan x& Trung Chau
va Tho An, huyén Pan Phwong), cach Ha Noi
khoang 30 km vé phia thwong lwu. Béi thi nghiém
(Hinh 1) c6 vi tri nam gitra song Hong va dé, co dia
hinh twong d6i bang phang. Tai béi thi nghiém
nay, Du an VietAs hop tac nghién ctru gitra Trurong
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Hinh 1. Vi tri bai thi nghiém Pan Phwong. Vi tri cac 16 khoan dwoc thé hién bdng cac chdm den, vi tri
tuyén 16 khoan H (100 16 khoan) va tuyén 16 khoan K gém 56 16 khoan (theo Flemming va nnk,. 2008).
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bai hoc M6 - bia chat va Vwrong quoc Pan Mach da
xay dung mot bai thi nghiém véi hon 200 16 khoan
trong cac tang chira nuwdc 16 héng Holocen va
Pleistocen. Rat nhiéu cac dang cong tac khac nhau
da dworc tién hanh trong pham vi béi thi nghiém dé
xac dinh cac thdng s6 DCTV ctia cac ting chira nwérc,
bao gom: i) cong tic bom hit thi nghiém chum véi
thoi gian bom hut kéo dai; ii) thi nghiém slug test
str dung thanh chiém chéd tién hanh tai tat ca cac 16
khoan (Nguyén Béach Thao, 2007); iii) thi nghiém
phan tich thanh phan thach hoc nham xac dinh
thdng s6 theo kinh nghiém; iv) thi nghiém cot tham
trong phong; v) thi nghiém tham ri seepage xac
dinh Iwgng bé cap cia nwdc ngdm cho nwéc mat tai
song nhanh phia bac (Nguyén Béach Thao, 2007,
Flemming va nnk., 2008) va cho toan b séng Hong
tr Son Tay dén Hung Yén (Nguyén Minh Lan,
2012). Cac két qua trén da dwoc cdng bo trong cac
tap chi khoa hoc ky thuat cé uy tin, day chinh la
thuan lgi dé€ danh gia do tin ciy cua thiét bi thi
nghiém st dung khi nén ma nghién ciru dat ra. Két
qua tinh toan tir thi nghiém slug test s dung khi
nén (Pneumatic Slug Test — PST) sé dwoc kiém
chirng bang cac thi nghiém hit nwéc cham.

Chiéu day tram tich Pleistocen va Holocen tai
khu vuc Pan Phuwong la 60+70 m, trong dé chiéu
day ting Holocen dao dong trong khoang 30+35m,
thanh phan la cat hat min pha sét, 1an nhiéu hop
chit hitru co va c6 quan hé thay luc véi sdng Hong.
Tang chira nwéc Pleistocen cd thanh phin la cat hat
tho 1an san séi, phu truc tiép 1én tang tram tich
Neogen va dwoc ngan cach véi ting Holocen bai
tAng cach nuwdce co thanh phan dit da 1a bot, sét véi
bé day 1én dén 4 m. Hau hét béi thi nghiém bi ngap
nuwéc trong cac thang mua I, do d6 bé mat dwoc
pht béi l16p tram tich thAm nwéc yéu ¢ thanh phan
sét, sét pha, bé day 1én dén 7 m (Hinh 1). Cao do
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trung binh khu vuec béi thi nghiém khoang +10 m
S0 V&i muc nwéc bién. Trong sé cac 16 khoan trén,
16 khoan K30 (Hinh 2) da tién hanh 13y miu dit
nguyén trang khi khoan dé phan tich thanh phin
hat dé tinh toan hé s6 thim theo cong thirc kinh
nghiém. Ngoai ra, tai chum 16 khoan T2 da tién
hanh bom hit nwéc thi nghiém theo chum dé xac
dinh céc thdng s6 DCTV cua ting chira nuée.

3. Cac phwong phap thi nghiém slug test trong
viéc xac dinh hé s6 thim ctia ting chira nwéc

3.1. Thi nghiém st dung thétich chiém ché

Nguyén ly thi nghiém:

Thi nghiém dwoc tién hanh bang cach tha vao
hoac kéo ra khai 16 khoan mot thé tich chiém cho
(Hinh 3) d€ lam thay d6i muc nwéc téi thiéu 5%
chiéu day tang chira nuwérc.

Bd dung cu thi nghiém:

Dung cu thi nghiém la mét hozc nhiéu doan dng
ndi v&i nhau, ¢6 thé duoc lam bang gé, kim loai dic
hoic cac 6ng PVC dworc bit kin hai dau, di ning dé
c6 thé chim nhanh trong nwéc. Thé tich nwéc bi
chiém chd chinh la thé tich caa dung cu slug, phu
thudc vao kich thwéc cta slug test. Tuy thudc vao
cautruc 16 khoan (dwong kinh 16 khoan cang lén thi
kich thwéc slug test cang lén), dic diém tang chira
nuwéc (tinh thdm cang 16n thi kich thudc caa slug
ciing yéu cau lén) va tuy theo yéu cau thi nghiém
ma Kich thwéc slug khac nhau. Tuy nhién, slug test
c6 kich thwée cang Ién thi cang kho khan khi thao
tac thi nghiém. D& thuan tién cho viéc thuc hién thi
nghiém, bo slug test ¢é thé lam thanh nhiéu doan c6
chiéu dai 1 mva & cac dau dworc tién ren hoac khéop
dé c6 thé ndi vai nhau khi can thiét. Bau trén cung
cua slug test dwgc noi véai mot doan day da bén
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Hinh 2. Mdt cat dia chdt, dia chdt thiy vdn khu vuc béi thi nghiém Dan Phwong. Vi tri tuyén AB
dwoc thé hién trén Hinh 1 (theo Flemming va nnk., 2008).
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Hinh 3. So do thi nghiém Slug test stz dung thanh chiém ché:
Thd thanh slug vao 16 khoan lam dang cao muc nwéc (a) va thi nghiém rat thanh slug ra khéi 16 khoan
lam ha thdp muc nwéc (b) (Nguyén Bach Thdo, 2007).

va c6 kich thwéc phu hop cho viéc kéo tha khi thi
nghiém.

Trinh tw thi nghiém:

- Po dac va tim hiéu cau trdc 16 khoan (chiéu
sau 16 khoan, vi tri 6ng loc, dudng kinh 6ng chéng,
dwong kinh 6ng loc, dwong kinh 16p cudi sai loc,
chiéu cao cot nuée trong 16 khoan, vi tri mue nuwéc
tinh so v&i gi¢i han trén ctia 6ng loc);

- Trong trwong hop dung cac dung cu do muc
nwéc tw dong (transducer, logger, diver) thi tha
chdng xudng vi tri tinh toan phia dwéi va cach xa
vi tri tha thanh slug (t6i thiéu 2 m);

- Do va danh dau muc nwéc tinh;

- Dung cu slug dwoc noi véi day cap va tha
xudng 16 khoan dwéi muc nwéc tinh that nhanh
chdng va dit khoét. Do bi slug chiém chd, nuwéc sé
dwoc dang cao Ién trong 16 khoan (thi nghiém
dang cao muc nwéc, Hinh 3a). Xac dinh mwe nwéc
dang cao trong 16 khoan so v&i muc nwéc tinh (Ho);

- Gitr thanh slug ¢6 dinh va do mwc nwéc thay
déi (trong trwong hop nay muc nwéc ha thap)
theo thoi gian (h). Mat @6 do mwc nwéc cang day
cang tét, c6 thé cai dat do tirng gidy ddi voi cac
dung cu do tw dong hodc ct 15 hodc 30 giay do
mot lan déi véi do thi cong;

- Po chiéu sdu muc nwéc bién doi theo thoi
gian cho t&i khi dat téi mwe nwéc 6n dinh ban dau;

- Kéo nhanh b6 dung cu slug ra khai 16 khoan
va do muc nuwéc hoi phuc cho dén khi dat d€n murc
nuwéc tinh véi tin suit twong tw nhw trén (Thi
nghiém ha thap mwc nwéc, Hinh 3b);

- Két thic thi nghiém.

Thinghiém dwoc tién hanh I3p lai 3 [an cho mbi
16 khoan.

3.2. Thi nghiém si¥ dung khi nén (PST)

Nguyén ly thi nghiém:

Phwong phap PST dwa vao nguyén tic nén khi
1am thay d6i muc nwéc trong 16 khoan va quan sat
gua trinh héi phuc muc nwéc sau khi xa khi, muc
nuéc trong 16 khoan dwoc do dac tw dong bang
dung cu do muc nwéc. Hé s6 tham K sé dwoc tinh
toan dwa vao s6 liéu hoi phuc muc nuwéc trong 16
khoan.

B6 dung cu thi nghiém slug test si dung khi
nén. Dung cu can chuan bi dé tién hanh thi nghiém
la dung cu bom trén mat dat dé tao ap luc khi
xuéng giéng véi ap lec khi da duogc tinh toan nham
muc dich ha thap mwc nwéc trong giéng dén mot
chiéu sau hop ly, sau do tién hanh xa khi dot ngot
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Hinh 4. Tuyén mdt cdt doc cac 16 khoan lva
chon thi nghiém slug test.

nham thoat hét khi trong giéng dwa ap luc trong
giéng tré vé diéu kién thwong va theo doi qua
trinh h6i phuc muc nwéc. B dung cu dwoc ché tao
phai dap ng dwoc yéu cau kin khi hoan toan, c6
kha nang hién thi ap luc khi trong giéng:

+ 01 bd dung cu thi nghiém PST;

+ 01 bom tay hodac bom khi nén;

+ 01 day do myc nwéc;

+ 02 levelloger; 01 barologger; may tinh xach
tay;

+ 01 dong ho bam gio va so6 sach ghi chép.

Trinh tw thi nghiém slug test st dung khi nén:

- Do dac va tim hiéu c4u tric 16 khoan (chiéu
sau 16 khoan, vi tri 6ng loc, dwong kinh 6ng chang,
dwong kinh 6ng loc, dwong kinh 16p cudi séi loc,
chiéu cao cot nuéc trong 16 khoan, vi tri muc nuréc
tinh so v@&i gi¢i han trén ctia 6ng loc);

- bat cac dung cu do muc nwéc tw dong
(transducer, logger, diver) xuéng chiéu sau tinh
toan sao cho luén nam dwéi muc nwdc ha thap khi
thi nghiém;

- Po va danh ddu muc nwéc tinh bang day do
muc nwéc,

- Str dung mday nén khi dwa khi vao 16 khoan véi
ap suat da tinh toan nham ha thap mwc nwéc mot
khoang 3+4 mva khéng ché ap suat 6n dinh trong
30 giay;

- Dirng mday nén khi déng thoi xa nhanh khi tai
van xa dé lwong khi trong 16 khoan thoét ra bén
ngoai, muc nwéc trong 16 khoan sé héi phuc vé
muc nwée ban dau, s6 liéu quan trac muc nwdc sé
dwoc ghi tw dong bang dau do.

- Két thic thi nghiém.

Céac thong so6 do dac dwoc trong qua trinh thi
nghiém dwoc thé hién trong Bang 2.

Bdng 1. Mo td thach hoc tai 16 khoan LK24.

Chiéu siu (m) M6 ta
0+2,2 Sét mau nau+ cat min
2,245 Cat min mau xam +sét
45+6,5 Cat min mau xam
6,5+9,8 Cat min mau xam
9,8+11,0 Cat hat trung dén min
11,0+12,0 Cat hat trung
12,0+13,2 Cat hat tho va séi

3.3. Chinh Iy tai liéu thi nghiém

Chinh ly tai liéu thi nghiém cho ca hai phwong
phap slug test str dung thanh chiém chd va khi nén
dwoc tién hanh theo quy dinh ATSM 4104.
Phurong phap tinh toan da dwoc nhiéu tac gia
nghién ctru va dé xuit cho tirng loai ting chia
nuwéc, d6i voi tang chira nwde khong ap dang ap
dung phd bién theo phwong trinh Hvorslev
(1951) nhw sau:

rzln(%)

K=——"= )

2LT3
Trong do:
K - Hé s6 tham thay luc (m/ng);
R - Ban kinh 6ng loc (m);
L - Chiéu dai 6ng loc (m);
R - Ban kinh 16 khoan bao gdom ¢4 séi chén (m);
T 37 - Thoi gian d€ muc nwdc hoi phuc 37%.
Pham vi &p dung ctia phwong trinh trén khi
L/r>8.

4. Két qua va thao luan

Tai béi thi nghiém khu viec Pan Phwgng, nhom
nghién ctru da lwa chon va tién hanh thi nghiém
slug test st dung khi nén (PST) tai 4 16 khoan
trong s6 200 16 khoan di dwgc tién hanh thi
nghiém slug test st dung thanh chiém chd
(Nguyén Bach Thao, 2007). Céac 16 khoan déu cd
dwong kinh 60 mm nhwng c6 chiéu sau khac nhau
trong tang chira nwéc 16 héng Holocen (Hinh 4),
mdi 16 khoan tién hanh thi nghiém 3 lan dé danh
gida mirc do sai s6 gitra cac lan thi nghiém va tinh
toan hé s6 tham trung binh. S6 liéu dwoc do dac
bang cac thiét bi do mwc nwéc tw dong dwoc cai
dat tin suat ghi 1 lan/giay.

Céc 16 khoan thi nghiém cé chiéu sau khong
I&n, tir 16+18,5 m, muc nuwée tinh nam ndng, cach
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Bdng 2. Cdc théng s6 do dac phuc vu tinh todn khi tién hanh thi nghiém PST.

A - . L6 khoan

Thong s6 Ky hiéu | Donvi K19 K21 Ko K30
Béan kinh 6ng chéng re mm 30 30 30 30
Ban kinh 6ng loc rw mm 45 45 45 45
Chiéu dai 6ng loc d m 05 05 05 05
Ong loc cach day X m 03 03 03 03
Ch[eu da! cua giéng trong tang b m 80 9.2 113 145
chira nwéc
Bé day ting chira nwéc D m 174 18,6 18,0 165
Chlel.{ €ao cot nude thap nhat Hm m 271 053 201 132
(so véi level logger)
Chleu, €ao ot nudre ban dau Ho m 472 5,00 5,00 5,00
(so vai level logger)
Ap suit khi nén P kg/cm2 03 03 30 03

Bdng 3. Cac thong sé do dac phuc vu tinh toan khi tién hanh thi nghiém PST: Cac két qud thi nghiém Slugtest
da dwoc thuc hién béi du an VietAs (Nguyén Bach Thdo, 2007).

S6 hiéuld | Chiéu siu éng Hé s6 tham xac dinh bang thi nghiém PST Theo
khoan loc (M) Lan 1 Lan 2 L4n 3 Ktb Slugtest
K19 110 4,29 4,46 413 4,29 3,31
K21 12,7 2,53 2,66 257 2,58 133
K24 13,0 4,29 4,63 4,70 454 4,03
K30 10,6 251 241 2,46 2,46 187

mat dit khoang 5 m, dit da c6 tinh thim nwéc tot thi nghiém tai 04 16 khoan 1a khong dang ké. Sai
(Hinh 4). s6 gitta 3 lan thi nghiém tai méi 16 khoan bang

So do lap dit thiét bi thi nghiém va céac sé liéu
thi nghiém dwoc thé hién trong Hinh 5. Két qua
thi nghiém dwoc xtx ly va tinh toan theo cong thirc
ciia Hvorslev dd duoc xay dwng san trén phan
meém Aquifer Test. Cac thong s6 do dac dwoc
trong qua trinh thi nghiém dwoc thé hién trong
Bang 3.

So sanh két qua thi nghiém hé s tham K bang
phwong phép slug test str dung thanh chiém chd
va st dung khi nén (PST) cho thay két qua xac
dinh hé s6 tham gitta hai phwong phép la phu
hop, hé s6 twong quan twong doéi chat R2 = 0,93
(Hinh 6).

5. Két luan

Nghién ctru nay so sanh, danh gia kha nang
trng dung cac phwong phap thi nghiém slug test
trong nghién ctru tinh tham cua dat da ting chira
nuwéc. K&t qua thi nghiém slug test bang khi nén
cho thiy hé s6 tham tinh todn dwoc gitra cac lan

phwong phap PST déu dao dong trong khoang
bién thién cua gia tri hé s6 thadm xac dinh bang
phwong phap slug test st dung thanh chiém chd
tai 200 16 khoan va tai liéu hut nwéc thi nghiém
chum, bién ddi 0,2 x 10-4+8 x 10-4 v&i hé s6 tham
trung binh dat 3,6 x 104 (Nguyén Bach Thao,
2007; Flemming va nnk., 2008). So sanh hé s6
thdm trung binh cia 3 lan thi nghiém bing
phwong phap PST va phwong phap st dung
thanh chiém ché cho thiy hé s6 tham xac dinh
bang hai phwong phap trén la phu hop véi nhau,
hé s6 twong quan R2 dat 0,93. biéu do6 chirng to
su tin cay cua ca hai phwong phap thi nghiém
slug test.

Nhin chung, cac phwong phap thi nghiém slug
test tién tién va tin ciy dé xac dinh hé s6 thAm caa
tang chira nwéc. Cac phwong phap nay c6 nhirng
wu, nhwoc diém nhw sau:

Uu diém:

- Bd dung cu rat nhé gon, dé dang ché tao bang
céc vat liéu sdn co trén thi trudng véi gia thanh
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Tang chira nude

~
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Tang cach nudc
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Hinh 5. Sor do lap dqt thiét bi PST: (@) - Cac thdng sd cdn do dac; (b) - Khi tién hanh thi nghiém PST.
(r: Ban kinh éng loc; R: ban kinh 16 khoan; L: Chiéu dai ciia éng loc;
Ts7: Thoi gian dé mure nwdce hoi phuc 37% so véi muec nwrée ban ddu)

5
4 °

y =1.0966x - 1.1676 .-
3 R2=0.9307 .~'®
2 ..

‘®
1
0
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Hinh 6. Hé sd twrong quan giira thi nghiém slug
test stz dung thanh chiém ché va PST.

hop ly, c6 thé thao roi va lap rap bo dung cu ngay
tai hién trwong, phuc vu cong tac do vé BCTV;

- Thao tac thi nghiém don gian, chi phi thuc
hién thi nghiém thap hon nhiéu so véi cac dang thi
nghiém khéc, phu hgp véi mie dd nghién ctru don
gian;

- Thoi gian thi nghiém nhanh nén cé thé tién
hanh dwoc nhiéu thi nghiém trong mot khoang
thoi gian ngan;

- Phli hop véi nhitng 16 khoan trong viing c6
nguy co nhiém ban/nhiém man hoic 16 khoan

trong cac cong trinh thuy loi do khéng lay nwéc ra
khoi ting chira nwée phai tinh toan hé thong thoat
nuwdc khi tién hanh thi nghiém,;

- Thich hop véi cac treong hop 16 khoan ¢
dudng kinh nhé (16 khoan quan sat, thi nghiém)
khong thé thiét ké 1ap dit may bom;

- Thi nghiém slug test str dung khi nén phu hop
v&i hau hét cac ting chira nwére, dac biét la cac ting
chira nwéc thanh phan cat cé tinh thAm I6n do kha
nang khéng ché muc nuwéc bién doi, trong khi slug
test st dung thanh chiém ché chi pht hop véi tang
chta nwéc ¢c6 hé s6 thAm nho hon 103 m/s
(Kruseman, 1994).

Nhuwoc diém:

- Chi danh gia dwgc mot vang nhé cua tang
chira nwéc lien ké véi 16 khoan;

- Chi tinh toan cho cac vi tri cta ting chira nwéc
ma tai dé 16 khoan dwoc bé tri 6ng loc;

- Két qua tinh toan c6 thé bi anh hwéng nhiéu
béi vat liéu cat, séi chén caa 16 khoan tai vi tri dat
ong loc;

- Phwong phap str dung thanh chiém ché khong
thuc hién dwoc véi nhirng 16 khoan khong thang
trong khi phwong phap st dung khi nén khéng ap
dung dugc cho céc 16 khoan hé do sw ¢4, 16i két
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Bdng 4. So sdnh va ddnh gid khd ndng dp dung cta cdc phwong phdp slugtest.

Chi tiéu danh gia

Slugtest str
dung thanh
chiém ché

Slugtest str
dung khinén

Tiéu chi danh gia

Bo thiét bi nhé gon, dé ché tao, van
chuyén

Trong lwgng bo thiét bi
dui 10kg

Thaoi gian thi nghiém don gian,
nhanh chéng

Dui 30 phut

Chi phi xay ché tao bd dung cu thi
nghiém thip

Duéi 5 triéu dong

QESESES

Ap dung cho céc 16 khoan don,
dwong kinh nho khong thé tién hanh
hit nwéc thi nghiém

QESESES

Thi nghiém cho cac 16
khoan dwong kinh duéi
60mm

Q

Ap dung cho céc khu vire nhay cam
v&i moi treorng (nhiém ban, nhiém
man) hodc gan cong trinh thay loi

Q

Khéng gay cac tac déng
moi trieong khi tién hanh
thi nghiém

Ap dung cho céc 16 khoan két cau

@

Pam bao dwa dwoc cac

s6 thAm >10-3m/s

khong thang dung cu thi nghiém xuéng
16 khoan

Ap dung cho céc 16 khoan hé, 6ng loc bam bao khodng ro rikhira

treo bén ngoai

Ap dung cho tang chita nwéc co hé Theo Kruseman (1994)

Trén thé gi¢i da c6 Quy chuin, quy
pham....

ba dwoc cbng nhan va ap
dung rong réi

(O Viét Nam d3 c6 TCVN, quy pham,..

R Q) R®

ba dwoc cong nhan va ap
dung rong réi

Tong hop 10 tiéu chi

Pat 7/10

Pat8/10

cau hodc c6 cac doan 6ng loc nam trén muc nuée
tinh.

So sanh cac tiéu chi co ban khi tién hanh thi
nghiém x4c dinh hé s6 thdm K biang hai phwong
phap dwoc téng hop trong Bang 4.

Vi cic wu, nhwoc diém trén, nhom téc gia dé
XUt can cé cac nghién ctru chi tiét hon, ap dung
cho nhiéu loai ting chira nwéc véi cac cp dwong
kinh khac nhau. Bén canh do, cin thiét phai xay
dwng bo Quy trinh ki thuat cho phwong phap thi
nghiém slug test str dung khi nén trwéc khi ap
dung vao cac nghién ctiru trong DCTV, dia chit
cong trinh va dia chat thiy van mo.
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