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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Phuong phap xac dinh thong s dia chat thily van
theo tai liéu hut nudc nhom

Ding Dinh Phtic*, Pang Hitu Nghi 2, Nguyén Bach Thao?, Ding Dinh Phi?
! Hpi dia chdt thity van
2 Trwong Pai hoc M6 - Dia chat
3 Trung tam Quéc gia nueée sach va vé sinh méi truong néng thon

TOM TAT

Bai bao trinh bay co s& 1y thuyet va phuong phép d6 thi xac dinh thong sé dia chat thity van theo tai iéu hut
nude thi nghiém nhém tir céc giéng véi luu lugng hat khdc nhau, thoi gian bét dAu hit khac nhau.

Bai béo cling trinh bay thi du tinh toan xac dinh thong sb dia chét thiy van theo tai liéu hit thi nghiém tir 3
giéng v6i luu lwong khac nhau, thoi gian bat dau hit khac nhau bang phuong phéap db thi trén phan mém
Excel va bang phan mém do tc gia xdy dung.

Tir khéa: Thong sb dia cht thity van; hut nuée nhém.

1. Pit van dé

Trong nhiéu trudng hop khi khao sat dia chat thuy van trong ving dang khai thac khong thé ngimg khai
thic tir cdc giéng khai thac dé tién hanh hut nudc thi nghiém don hodc hiit nude thi nghiém chum dé xdc
dinh thong s6 dia chat thay vin, dé danh gia thong sd dia chét thily van chi c6 thé tién hanh theo tai liéu hit
nude dong thoi tir cic giéng khai thac. Pong thoi trong nhiéu truong hop khi tham do danh gia trir lugng
nude dudi dat can tién hanh hit nuée nhom doi hoi xac dinh thong sb dia chit thuy van theo tai liéu hut
nude nhom. Duéi ddy trinh bay phuong phép tinh thong sb dia chét thity van theo tai liéu hiit nude nhém.
2.Coso'ly thuyét

Gia str ¢6 n giéng hut véi luu lugng Q;, khoang céch céc giéng hat nudc t6i gleng quan sét 1a r;, thoi gian
bom hut cua gieng thi i tinh t6i thoi diém xac dinh myc nudc ha thap tai giéng quan sat 1a t;, dp dung
nguyén tic cong dong (Pang Dinh Phuc, 2013; Freeze and Chery, 1979; Sectacov, 1969) muc nudc ha thip
tai giéng quan sat S dwgc xac dinh theo cong thic:

_ < 0, 2.25at, (1)
5 Z 4.7Z'.T1n( 2 j

1 I

i

Trong cong thuce (1):
T 12 hé s6 dan (m%/ngay);
a la hé sb truyén 4p (m¥ngay)

Khai trién (1) ta c6:

2.25.a

S a7 ZHQeIne) + Qiln (5% @)

Phuong trinh (2) c6 thé xem gan dang 1a phuong trinh bao gdm ho cic dudng thing quan hé giita S va
fol n(t,) trong do A; 12 h¢ s6 géc va B; 14 tung d6 gbc .
1

o, 225a
4xT By =ALn(—5=)

;=

Khi cdc giéng khong hit dong thoi, ta dat khoang thoi gian quan tric myc nudc tinh tir khi giéng ht

* Tdc gia lién hé
Email: dangdinhphuc@gmail.com
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som nhat bat dau ht 12 t, thoi gian bat dau hiit ctia céc giéng tinh tir khi giéng hit nuwdc sém nhat hoat dong
12 to; (thoi gian bat dau hit cia gieng hit sém nhat 14 to=0).

Thoi gian d4 hit cua cdc giéng tinh toi thoi diém do muc nude 1a t; duge xac dinh theo cong thirc:

ti =1t —ty (3)
O day t 1a thoi gian tinh tir khi giéng hiit som nhat bt diu hoat dong.
Thay (3) vao (2) tacé :

411:T

5 = | £1@iInee = to) + @in G239 @
Tir cong thirc trén ta ¢6 do thi quan hé gitia myuc nudc ha thap voi Z O, Ln(t +10,)’ db thi nay c6 dang

ham s6 phirc tap bao gdm cac nhanh duong thiang ndi tiép nhau. Dé xac dinh thong s6 dia chat thuy vin

theo d6 thi nay ta phai xdy dung cac dudng cong 1y thuyét quan hé S - f(zn“Q‘ Ln(t+ ,0_)) ung vai cac tri

s6 din T va hé sd truyén ap “a” khac nhau va chdng 1én d6 thi thyuc nghlem S - f(In(t)), hé so truyen ap va
hé s dan cua d6 thi Iy thuyet gan chung khép véi dd thi thuc nghiém chinh 12 gia tri h¢ s6 dan va hé sb
truyén 4p cua tang chira nudc duoce hit nudc thi nghiém.

Trong truong hop don gian nhat, luu luong cdc giéng hiit nhom nhu nhau, dong thoi thoi gian bt dau
hit cic gieng giong nhau phuong trinh (4) c6 dang :

_ nQ _ = 2.25.a 5)
S 4'7['T1n(t) 'QZIH( e j

i

Khi lvu lwong cédc giéng khong nhu nhau song thdi gian hit bit ddu gidng nhau, phwong trinh (4) c6
dang :

iQ

S=4ar ! ZQI (225“] “
D) thi ctia phuwong trinh (5) va (6) c6 dang dudng thang :
S=Aln(t) +B
Trong d6 hé sé géc:
- % v6i truong hop luu lugng céc giéng nhu nhau (phuong trinh 5) va A= 4;(72‘1 khi Ivu lugng
T T

céc gieéng khéc nhau.

Tung d6 gdc B ctia phuong trinh dudng thing (5) la:

- 225.a
B=0 ) In(=3)
1 L

cua phuong trinh (6) 1a:

B Z 0 h{z.zf.aj

h

Trong nhitng truong hop don gian nay tie la khi cic giéng cling hiit tai mot thoi diém, viéc xac dinh
thong s6 c6 thé sir dung cac phuong phéap thong thudng Theis hodc Jacov (Pang Dinh Phuc, 2013; Freeze
and Chery, 1979; Sectacov, 1969).

* Xdc dinh thong dia chat thiy van theo cong thire (1) bang phwong phdp do thi theo tai liéu quan tric
muyc nuoc tai giéng quan trac:

Xac dinh thong s dia chat thay van (hé sb dan va hé sb truyén ap) duogc tién hanh theo cac bude sau:
- Cho céc gid tri tuy y (duoc lua chon theo kinh nghiém) cua cac thdng so: hé s6 dan nude va h¢ so truyén ap.
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- Tién hanh tinh todn myc nudc ha thap tai giéng quan tric theo thoi gian theo cong thirc (1) véi céc
thong s6 hé s dan nudc va hé sb truyén ap da cho.

- Tir tai liu muc nudc ha thap thuc do va muc nudce ha tip tinh todn trong giéng quan sat, xdy dung dd
thi muc nude ha thip tinh todn va thuc do trén ciing mot hé toa do.

- Lan luot thay ddi gia tri cua cac thong s6: hé s& dan nudce va hé sb tnlyén ap thu dugc cac dd thi véi
céc vi trf cua duong cong ha thdp muc nudc tinh todn va thyc do khac nhau. Viéc thay doi cdc gid tri thong
s0 dia chét thity van két thic khi vi tri dudng cong ha thdp muc nude tinh todn va thyuc do gan trung khép
v6i nhau. Khi d6 gia tri hé s6 dan va hé s truyén ap str dung dé tinh todn muc nudc ha thap xay dung
duong cong ha thip muc nudc chinh 1a gid tri ciia hé s6 tham va hé sd truyén dp cua ting chira nude duge
tién hanh hat nude thi nghiém.

* Tinh todn thong 56 dia chat thuy van theo tai liéu muc nuoc ha thd'p thuc do tai giéng huit nuwoc:

Muc nudc ha thap thuc do tai giéng hit nudc khong chi phu thude vao hé s dan nude, hé sé truyén dp
cua tang chira nudc ma con phu thudc vao budc nhay muc nudc trong gieng (bn).
Muc nude ha thap duoc xac dinh theo cong thirc:

g < 0, In 2.25at, +bn (7
~ 4T r?

i

Trong trudng hop nay do chinh xdc cua viéc xac dinh hé s0 truyén 4dp phu thudc vao d¢ chinh xdc cua
viéc xac dinh budc nhay trong giéng hit ma st dyng tai liéu do myc nudce tir giéng nay dé tinh todn thong
s0 dia chét thuy van. De tinh toan hé sb truyén 4p phai xac dinh budc nhay trong giéng.

Budc nhéy trong giéng c6 thé x4c dinh theo tai liéu bom git cip, hodc 1iy gin ding theo budc nhay &
thoi ky dau bom hut (sy thay d6i manh ctia myuc nuéc & mot, hai phut dau).

Tién hanh tinh todn théng s dia chit thuy vian bang phuwong phap d6 thi nhu trudng hop tinh theo tai
liéu myc nude ha thap tir giéng quan sat, dugc trinh bay ¢ trén song & day tai liéu myc nudc ha thap thuc
do tai giéng hut nudc phai trir di bude nhay trong giéng do hat nudc tir chinh giéng gay ra trudc khi xay
dung dd thi mue nudc ha thép thue do va muc nudc ha thép tinh toan.

Phuong phap tinh toan duoc thyc hién trén phan mém Excel, ngoai ra ching toi da xdy dung phan mém
dé tinh todn thong s dia chat thuy vin theo phwong phap nay.

3. Vi du tinh toan

Du6i day trinh bay vi du tinh todn thong s6 theo tai liéu myuc nudc tir giéng quan sét khi tién hanh hiit
nude nhém tir 3 giéng. Bang 1 chi ra cdc thong sb cua giéng hut nude: Iuu luong, khoang céch tir giéng hit
t6i giéng quan sdt, thoi gian bat ddu hut tinh tir khi giéng hit sém nhat bit ddu bom hut.

Bdng 1. Thong sé cdc giéng hiit nhém

S hiéu giéng Gl G2 G3
Luu lugng (m*/ngay) 500,00 600,00 900,00
Khoang céch tdi giéng quan tric 10,00 20,00 30,00
Thoi gian bit dau hat tinh tir giéng hit sém nhat (phit) 0 77 1426

Tlen hanh tinh toan myc nudc ha thap tai giéng quan trac theo thoi gian theo cong thire (1) voi cac thong
s6 hé so dan nude va hé sb truyén dp khac nhau. Két qua tinh toin muc nudc ha thap tai giéng quan tric do
céc giéng hiit nudc gy ra cing duoc chi ra trong Bang 2.

Tir tai lidu myc nudce ha thap thuc do va muc nudc ha thap tinh todn trong giéng ‘quan sat, xay dyung do
thi myc nudc ha thap tinh todn va thyc do trén cung mot hé toa do. Lan luot thay ddi gié trj cia céc thong
) hé s6 dan nudc va hé ) truyen ap thu dugc cac do thi voi cac vi trf cia dudng cong ha thap muc nudc
tinh toan va thyc do khic nhau. Viéc thay di céc gid tri thong s6 dia chat thuy vin két thic khi vi tri duong
cong ha thép muc nudc tinh toan va thuc do g?m truing khép véi nhau. Khi d6 gia tri hé s6 dan va hé $6
truyén ap su dung dé tinh todn muc nudc ha thip x4y dung duong cong ha thip muc nu6ce chinh 1a gid tri
cua hé so thim va hé so truyén 4p cua tang chtra nude dugc tién hanh hat nude thi nghiém. Két qua quan
trdc muc nudc trong gleng quan tric dugc chi ra & Bang 2. Bang 2 cling chi ra cdc thong s& dia chét thiy
vin duoc lya chon, ciing nhu muc nudce ha thap tinh todn do cdc giéng hit nude giy ra cho giéng quan sat.

Bang 2. Myc nuée ha thdp thuc do va tinh todn tai giéng quan sdt véi cdc thong sé luwa chon hé sé dan T,
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hé so truyén dp a

- Muc nudc Gi4 tri thong sé chon Mue froe h? th{p do céc giéng
Thoi P tinh todn giy ra (m)
2 ha thap tai P
diém iéng quan He so Hé s6 dan Gién
(phtit) ¢ sz’ltg (?n) truyén dp (rriz/n ay) Gl G2 G3 uan tr%lc
(m2/ng) gay q
2 0,41 1000000 390 0,41 0,00 0,00 0,41
4 0,49 1000000 390 0,49 0,00 0,00 0,49
6 0,54 1000000 390 0,54 0,00 0,00 0,54
8 0,58 1000000 390 0,58 0,00 0,00 0,58
10 0,60 1000000 390 0,60 0,00 0,00 0,60
12 0,62 1000000 390 0,62 0,00 0,00 0,62
17 0,67 1000000 390 0,67 0,00 0,00 0,67
22 0,70 1000000 390 0,70 0,00 0,00 0,70
32 0,74 1000000 390 0,74 0,00 0,00 0,74
42 0,77 1000000 390 0,77 0,00 0,00 0,77
52 0,80 1000000 390 0,80 0,00 0,00 0,80
62 0,82 1000000 390 0,82 0,00 0,00 0,82
77 0,85 1000000 390 0,85 0,00 0,00 0,85
92 1,35 1000000 390 0,87 0,50 0,00 1,37
122 1,52 1000000 390 0,90 0,63 0,00 1,53
152 1,61 1000000 390 0,93 0,70 0,00 1,62
182 1,67 1000000 390 0,95 0,74 0,00 1,69
212 1,72 1000000 390 0,97 0,77 0,00 1,73
302 1,82 1000000 390 1,01 0,83 0,00 1,84
362 1,87 1000000 390 1,03 0,86 0,00 1,89
392 1,89 1000000 390 1,04 0,87 0,00 1,91
452 1,93 1000000 390 1,06 0,89 0,00 1,95
482 1,94 1000000 390 1,07 0,90 0,00 1,97
542 1,98 1000000 390 1,08 0,92 0,00 2,00
1366 2,21 1000000 390 1,19 1,04 0,00 2,23
1426 2,22 1000000 390 1,19 1,05 0,00 2,24
1486 3,63 1000000 390 1,20 1,05 1,41 3,66
1606 3,67 1000000 390 1,21 1,06 1,42 3,69
1666 3,68 1000000 390 1,21 1,07 1,43 3,71
1726 3,70 1000000 390 1,22 1,07 1,43 3,72
1786 3,71 1000000 390 1,22 1,08 1,44 3,74
1846 3,73 1000000 390 1,23 1,08 1,45 3,75
2746 3,89 1000000 390 1,27 1,13 1,52 3,92
2806 3,90 1000000 390 1,28 1,14 1,52 3,93
2866 3,91 1000000 390 1,28 1,14 1,52 3,94
2986 3,93 1000000 390 1,28 1,14 1,53 3,96
3106 3,95 1000000 390 1,29 1,15 1,54 3,97
3226 3,96 1000000 390 1,29 1,15 1,55 3,99
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Hinh 1. o thi myc nude ha thap thuce do va tinh

todn tai gleng quan sdt vgi cdc thong 50: He 50

dan nuwde bang 300 m*/ngay, hé sé truyén dp

bang 2000000 m*/ngay

. Muc nudce Gia tri thong sb chon Mue n}I ¢ h? thaip do céc giéng
Thoi L. - tinh todn gdy ra (m)
2 ha thap tai X
diém iéng quan HE 50 H¢ s6 dan Gién
(phtit) ¢ sat (m) truyén dp (rriz/n ay) Gl G2 G3 uan trg;’ic
(m2/ng) gay q
3286 3,97 1000000 390 1,29 1,16 1,55 4,00
4186 4,07 1000000 390 1,32 1,19 1,59 4,10
4246 4,08 1000000 390 1,33 1,19 1,59 4,11
4366 4,09 1000000 390 1,33 1,19 1,60 4,12
4486 4,10 1000000 390 1,33 1,19 1,60 4,13
4606 4,11 1000000 390 1,33 1,20 1,61 4,14
4726 4,12 1000000 390 1,34 1,20 1,61 4,15
4846 4,13 1000000 390 1,34 1,20 1,62 4,16
4966 4,14 1000000 390 1,34 1,21 1,62 4,17
5086 4,15 1000000 390 1,35 1,21 1,63 4,18
5206 4,16 1000000 390 1,35 1,21 1,63 4,19
5326 4,17 1000000 390 1,35 1,22 1,63 4,20
5446 4,18 1000000 390 1,35 1,22 1,64 4,21
5 5
4 200000000000 Ml_l’C 4
Muc Josaos™ nwéc 3
nwécs ha
hf 2 s thap 2
thap oo (m) 1
(m) 1 ! 0 }HH\HHHHHHHH\HHHHHHHH\HHHHHH
NN NN OO OO OO
O [ N "N O N 0 0 F - <
IREARRRRERRRRERARRRRERRARNRRRRRRRNRRRRRRRRRRRRRRRRE! A N < N OO N 0 <
“ER3BR88S SN
Mo N d 9 Thoi gian (phat)
- =N T N
... ; —+—TD 30TT
Thoi gian (phut)
—+—TD 30TT

Hinh 2. Dé thi muc nwéc ha thcfp thye do va tinh

todn véi cdc théng so: Hé so dan T = 390

m/ngay, hé sé truyén dp a bang 1000000 m*/ngiry

Tir cac d thi trén chon hé s6 dan nuoc bang 390 m?%/ngay, hé sO truyén dp bang 1000000 m%/ngay. Cac
gid tri nay 1a cic gid tri clia cdc thong sb dia chat thuy van cia tang chtra nudc hut nudc thi nghiém.

Céc hinh duéi chi ra d6 thi muc nude tinh todn, thuc do va két qué tinh todn thong s6 dia chat thuy van
theo tai liéu hiit nudc tir 3 giéng néu trén bang phé‘m mém tinh théng s6 khi hut nwéc nhém do chiing toi

xay dung.
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S Tinntheagsosst Tinh thong o nhisugeng Foem Fomd & Tinhthong sodothi_ T thong sonhieu geng _Foem3_Form 4

TINH THONG SO NHIEU GIENG TINH THONG SO NHIEU GIENG

0 T w ||; w ] 1o [T ‘u
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He so fruyen ap (m2/ngay) He so truyen ap (m2/ngay)
[fre= Torcace o I 1 [ T [fa= or0ien

He so dan m2ingay | | He so dan m2ingay

Hinh 3. D6 thi muc mrg"c hgrthcz'p thuc do va tinh Hinh 4. D6 thi muc mr,o"c ha,thcip thue do va tinh
todn voi cdc thong so hé so dan nude T = 500 todn voi cdc thong so hé so dan nuce T = 400
m?/ngay, hé so truyén dp a = 1010000m?*/ngay m?/ngay, hé so truyen dp a = 1010000m*/ngay

Tir két qua xac dinh thong s6 theo phwong phap dd thi béng phén m‘ém tinh thong sb & trén xac dinh
dugc hé so dan cua tang chira nuéce bang 400 m?*/ngdy, hé so truyen dp bang 1.010.000 m*/ngay.

4. Ket luan

Tir co s6 1y thuyét ciing nhu vi dy tinh todn & trén cho thiy phuong phap db thi dé tinh todn thong sé dia
chét thily van duogc trinh bay ¢ trén hoan toan c6 thé dp dung dé xac dinh thong sb dia chat thity van theo
tai liéu hat nhom, déng thoi cling dugc ap dung khi xac dinh thong s6 dia chét thiy vén theo tai liéu hat
nude don hoac chum.
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ABSTRACT

Method to determine hydrogeological parameters according
to group pumping

Dang Dinh Phuc', Dang Huu Nghi 2, Nguyen Bach Thao?, Dang Dinh Phu?
Vietnam Association of Hydrogeology
’Hanoi University of Mining and Geology
3National Centre for Rural Water Supply and Environmental Sanitation

The paper presents the theoretical basis and method of graphing for determine hydrogeological parameters
according to observation date of water level when pumping test from group wells with different discharge
and, different starting time.

The paper also presents an example of calculating hydrogeological parameters according to observation
date of water level from observation well when pumping test from 3 wells with different discharge, different
starting time by the above graph method (Excel software and by software developed by the author).

Keywords: Hydrogeological parameters; pumping test.
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