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TiNH TOAN HA THAP MUC NUOC KHAI TI
NUGC DUGI DAT BAI GIENG DONG MY, THANH TRI, = ngy

PO VAN BINH - Trwong Pai hoc M6-Dja 1 ¢

TRAN VAN LONG

Trwrong Pai hoc Cong nghé Giao théng Vi 13

WP ram khai thac nwéc dwsi dat tai xa Dong
rMy, huyén Thanh Tri, Ha Ngi, cong suét
10.000 m°/ngay-dém gém 3 giéng khai thac

la DM1, DM2 va DM3. Luu lwong khai giéng
BM1 12 3.000 m*/ngay-dem, BM2 va DM3 cung
luu lwong 1a 3.500 m*/ngay dém. D& khai thac
nudc bén ving & cac gidng thi viéc tinh todn ha
thap muc nuwéc 1a mot néi dung quan trong, cap
thiét. Bai bao tinh toan do ha thdp muc nuwéc

Email: dovanbinh@humg.edu.vn

theo 2 phwong phap: gidi tich v:;a MG hinh s
(Modflow). Vi thé cac phuong phap nghién ey,
chinh la: thu thap tong hop tai liéu, hit nuec gh;
nghiém, phuong phap giai tich va phuong phép
mo hinh.

1. Vi tri khu vwre nghién ctru

Vi tri, toa d6 va so' do cac giéng khai thac nuge
dudi dat duoc thé hién trong hinh H.1 va Bang 1.

Bang 1. Vj tri, toa d6 cac giéng khoan khai thac nuée dudi dt

.| Sb hieu Toa do Chiéusau | Luulwong . 5
BT e X Y (m) (mngd) # &y
1 DM1 590654 | 2313936 70.0 3.000 DBong My Thanh Tri
2 BM2 590604 | 2313681 75.8 3.500 Bong My Thanh Tri |
3 DM3 591043 | 2314013 70.0 3.500 DBong My Thanh Tri

H.1. So do vi tri giéng khai thac nuéc dudi g4t
Dbéng My (cac giéng khai thac ky hiéu PM1 ; DM2
va BM3)

Tai khu vyc tham do tang chiva nuéic Pleistocen
dudi-gitra (qp1) phan bb trong khoang tir 40 m dén
65 m, 1a tang ap Iirc. Do vay, c6 thé Iya chon muyc
nuéc dong cho phép duoc lay dén mai téng chira
nudc (gp1). Tuy nhién dé an toan chung t6i chi ga

ncfms NGHIEP MO. S0 4 - 2019

xuét lya chon muc nuéc ddéng cho phép ddi véi bai
giéng Déng My 1a 3,0 m.

2. Tinh toan ving anh hwéng cua céng trinh
khai thac nwérc

Vung anh hwéng caa cong trinh 1a vung duoc
gi6i han béi dudng ha thap muc nwdc S=0,5 m do
cong trinh khi hoat déng gay ra. Nhirng cong trinh
dang khai thac nam trong viing anh hwéng ha thép
S=0,5 m s& duwoc théng ké dé dwa vao tinh toan
can nhieu. Tai liéu nghién ctru vé dia chat, dia chét
thay van Kkhu vue cho thay tAng chira nuoc khai
thac 13 tang chia nwec cat, cudi soi trm tich
Plelitocen dwdi - gitra phan b lien trén toan ving
nahien ctu. Chidu day tang phan bé kha én dinh.
Phi lén trén tang chia nuwoc pleitocen trén va tang
chira nuéc Holocen, gitra cac tang chira nudc ¢
cac lOp‘céch nwoc, tham nwéc kém. Tai khu e
tham do Bong My, tang chira nuéc qpt va qp2

nam tryc ti€p 1&n nhau tao thanh maot hé thdng thay
lure chung [2], [3].
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Tai khu vure nghién ciru, séng Hang ¢ &
thuy luc ‘fé'i tang chira nuwoc I'-’Iegi,tocens.J ‘I(':rc:eqoug?\ahni
Quy Nhan, gia tri stc can long tai khu wvuc
AL=150+300 m [5]. Biéu nay dwoc minh chting qua
tai liéu quan trac muc nudc taj sdng Hong (cang
Hong Van) va chum 16 khoan VT1 trong khu vuc
Séng I:Iong la bién loai | (H=const.) véi AL=300 .m-
vung anh huéng ctia céng trinh khai thac sé duoé
xac dinh bang céng thuc: '

=i

= T ‘ (1)

e ?-1

Trong d6: R - Ban kinh vung anh hwon o
trinh khai thac gidi han b()igdu’c'mg S=(§;,5d?nc':ol_ngi
Khoang cach tir tam bai giéng dén song I-’Ic‘)ng
(L=0,9 km);zT - Hé sb dan cua tdng chira nuwéc
(T=3.362 m*/ngay-dém); Q - Téng Ivu luvong khai
thac bai giéng (10.000 m?ngay-dem).

Thay s0 vao cong thirc xac dinh dwoc R=1.018 m.

3. Tinh toan ha thap muc nwéc bing phwong
phap giai tich

Ha thap muc nudc tai méi 16 khoan khai thac
duoc tinh theo phwong phap "cong dong". Ha thap
muc nuoc tai 16 khoan tinh bang ha thdp muc
nuéc do ban than 16 khoan d6 gay ra cdng voi ha
thdp muc nwéc do cac 16 khoan xung quanh gay
ra, dwoc tinh theo coéng thirc:

S=8S,+) AS +) AS] (2)
Trong do: Sy - Tri s6 ha thdp muc nuwéc tai giéng
khai thac do chinh n6 gay ra; £AS; - Hao hut muc
nwéc trong giéng khoan khai thac do giéng khai
thac thi i gay ra khi chung hoat déng déng thoi;
AS;” - Téng hao hut muc nuwéc do hoat dong cua
giéng do qua bién cép thw i gay ra khi chung hoat
dong dong thoi;

Tri sb ha thdp S, trong giéng khoan tinh toan
duoc xac dinh theo cong thirc:

= Q, o 2,252.a.t 3)
4.1.Km Iy
O day: Qy - Luu lwgng khai thac cla giénq,
m’/ngay-dém; Kn - Hé s6 dan nudc trung binh &
khu mo, m?ngay-dém; a - Hé so truyen ap,
m?/ngay-dém; t - Thoi gian khai thac tllnh toan,
ngay; ro - Ban kinh giéng khai thac tinh toan, m.

Hao hut muc nuwéc ASI trong giéng khoan khai
thac do hoat dong cla giéng khai thac thir i dén
giéng tinh toan (o) dwgc xac dinh theo céng thirc:
Q 2,25.a.t
AS, = — [n— 4
' 4nK I “)
Hao hut muc nuéc ASi” trong giéng khoan khai
thac do hoat dong cuia giéng do thir i dén giéng
tinh toan (o) dwoc xac dinh theo cong thire:
-Q, In2’2i'a't (5)
4.1.Km T,

AS, =

O day: Giéng o thir i duwoc chiéu tw giéng ther i
qua séng Hoéng; Q; - Lwu lwong khai thac cta giéng
th(r i, m*/ngay-dém; Q" - Luu lwong “khai thac” clia
16 khoan o the i, m*ngay-dém (bang Iwu lwong 16
khoan khai thac, nhung nguoc déu, thé hién dac
tinh cta 16 khoan ép nuwéc); ri - Khodng cach ti
giéng tinh toan dén giéng the i, m; r’ - Khoang
cach tir giéng tinh toan dén giéng ao thi i, m.
So do cac giéng tinh toan thé hién trén H.2.

I /

H.2. So db 16 khoan khai théac trong khu vuc va 16
khoan do ctia chung khi chiéu qua bién séng Hong
DBM1, BM2, BM3 Ia céc 16 khoan thuc PM1-chiéu,
DM2-chiéu, DM3-chiéu la cac 16 khoan do

Két qua tinh toan tri s& ha thdp muc nuéc tai cac
16 khoan khai thac dwoc thé hién tai cac Bang 2. Tinh
toan sau 27 nam khai thac, ha thap muc nuwdc tai cac
16 khoan béi giéng Dong My duoc thé hién tai Bang 3.
Két qua danh gia muc nuwéc dong dw bao sau 27
nam khai thac duoc thé hién & Bang 4.

Béng 2. Théng sé cac giéng khoan khai thac nuoc dua véo tinh toan

Ne | SHLK X ¥ ro (Mmm) Q (m°/ngay-dém) | Km (m?/ngay-dém)
1 | DM1 | 590654 2313936 175 3000 3362
2 | DM2 | 590604 2313681 175 3500 3362
3 | DM3 | 591043 2314013 175 3500 3362

CONG NGHIEP MO. S0 4 - 2019



DIA CO HOC, BIA TIN HOGC, DIA CHA

T, ThAC DIA

————
: pai il 5 7 va cac giéng « B ia
Béng 3. Két qua tinh toan du béo ha thép muc nudc tai bai giéng BOng My va cac gieng can nhigu g,
cén [1] S _—_
Ne | SHLK X Y - om) ] @ (mngay-dém) [ Ko (m7 ';%azy'dem) S (1727 nam)]
o 3 \2
1| DM1 | 590654 | 2313936 | 175 3008 s 12
2 | DPM2 | 590604 | 2313681 175 3500 s =L
3 | PM3 | 591043 | 2314013 | 175 350 :
Bang 4. Két qua tinh toan muc nuoc déng sau sau 27 nam khai thac [1] S
N SHLK X Y Him) [ S(m)27ndm | Ha(m)se. 2 am_]
- 84
1 DM1 590654 | 2313936 | 7.72 2;_5 s
2 BM2 590604 2313681 8,76 2.12 s
3 DM3 591043 | 2314013 | 848 2. :

Theo két qua tinh toan & Bang 4 néu trén, chiéu
sadu muc nudc dong trong ca 3 giéng déu nho hon
rat nhiéu so véi chidu sau muc nwéc dong cho
phép (S¢;=30 m). Vi vay viéc khai thac nuwédc dwdi
dat tai khu vuc bai giéng Dong My, huyén Thanh
Tri, Ha Noi voi luvu lwong 10.000 m*/ngay-dém la
dam bao an toan.

4. Tinh toan ha thap mwc nwéc bang phwong
phap mé hinh sé

4.1. Tai liéu xay dwng mé hinh

Tai liéu xay dyng mé hinh bao gébm: ban dd dia
hinh ty 1& 1/50.000, hé toa d& VN2000 [3]; tai liéu
tham do tai bai giéng Doéng My; tai liéu khoan, hut
nudc thi nghiém, khai thac cac giéng khoan tham
do khai thac cla cac giéng trong khu vuc va lan
can (giéng clia nha may bia Ha Tay, Cong ty Ha
Binh Phuong, nha may nwéc Nam Dw, nha may
nuwoc Phap Van, Cong ty Coca-Cola,...) [5]; cac tai
liéu “Tim kiém nwéc dwédi dat vang Phi Xuyén-Ha
Tay”, “Tham do ti mi nwdc dudi dat ving Ha Noi
m& rong”, “Bao cao két qua lap ban d6 PCTV-
DCCT", “Bao cao két qua lap ban d6 Gia Lam &
NMN?”,... [5]; tai liéu khi twong thdy van cta Ha Noi;
tai liéu quan trdc muc nwdc tai cac cong trinh quan
trac quéc gia, cong trinh quan trdc mang Ha Noi
[4]; tai liéu quan trdc muc nwéc dong va tinh tai
céc giéng khoan khai thac & Bong My

4.2. Xay dwng mé hinh

Can cr vao dac diém diéu kién tw nhién, didu
kién dia chéat thdy van cla viing nghién ctu chung
t6i xay dwng moé hinh nwédc dwéi dét cho khu v
tham do véi cac théng sé: dién tich mé hinh 336
km? (réng 19085 m; dai 17615 m) dwoc gidi han
boi toa X tr 580.591 dén 599.676 va Y tu
2.301.656 dén 2.319.271). Ludi sai phan duwoc
chia theo budc Iwodi déu, kich thwéc 200x200 m,
tai khu vic bai giéng Péng My duoc chia nhd
thanh cac 6 lwéi kich thwdc 50x50 m. Toan vlng

ncm NGHIEP MO. SO 4 - 2019

nghién ctru dugc chia thanh 95 cot va 88 hang
(8.360 6 Iwai) (H.3).

H.3. Lui sai phan va gi6i han trén mat bang mé
hinh nuéc duéi dat ving Déng My

Can c& dé phan chia cac I6p cia md hinh Ia
dwa vao cot dia tang ctia 41 16 trén khu vuc nghién
clru va phu can. Vung nghién ctru dwoc mé hinh
héa gdm 6 I6p [2], [3], [4]:

.~ Lop 1 - M6 phong I6p thAm nuwéc yéu trong
tram tich Holocen c6 thanh phan thach hoc gom
sét, sét bot nau héng, d6i noi c6 mau xam, xam
den phan b6 khoéng lign tyc trén mat bang, tuy theo
ting khu vuc. Chidu day coa |6p bién dbi tir
2,0+28,§ m, trung binh 9,35 m:

> Lp 2 - M6 phéng tang chira nuéc 16 héng
trong tram tich Holocen hé tang Thai Binh, cAu tao
chd yeu bdi cat hat min dén trung mau xam tro co
lan bot, sét pha phan b khéng lién tuc trong mat

Cét Chléu déy coa Ié’ b.‘ X ieh % trun
binh 12,38 m; P bién ddi tir 0+30 m, trung
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» Lop 3 - MO phdng 16p thAm nudic véy 13 nha
trén cla tram tich Pleistocen he té?\(; y\errxn:]a 3232
(Q13vp) cau tao boi sét, sét 1n san, mau vang, loan
16 phan bo khong lién tuc trén mat cat. Chidu déy c&g
lop bien doi tir 2,0+33,88 m, trung binh 12,09 m:

» Lop 4 - M6 phéng tang chira nuoc 16 héng
Pleistocen trén (qp2) tram tich cat hat trung dén tho
la phan dudi cla trdm tich hé ting Vinh Phuc
(Q"vp). Tang chira nuéc qp2 ciing phan bé khéng
lien tuc trén mat cat. Chiéu day bién ddi tu
4,0+20,50 trung binh 11,41 m:

» LOp 5 - M6 phéng 16p thdm nuéc yéu trong

trAm tich Pleistocen hé tdng Ha Noi (Q12-3hn)
duoc cau tao bdi sét, sét pha cat, sét bot,... phan
bb khong lién tuc trén mat cat. Chidu day 16p bién
ddi tr 0+17,0 m, trung binh 5,53 m;

» Lop 6 - M6 phong tang chira nudc 16 hdng
Pleistocen duéi (gp1) dwoc cau tao boi cac tram
tich cat hat thd, cudi soi, san,... ciia hé tang Ha Noi
(Q12-3hn) phan bé lién tuc trong mét cat. Chiéu
day bién déi 13,00+56,70 m, trung binh 26,47 m;

Céc 16p trén mé hinh duwoc thé hién trong cac
mat cit & H.4 huong Bac-Nam va mat cat H.5
huwéng Bong-Tay.

.

H.5. Mét cat theo huong Boéng-Tay mé hinh nudc dudi dét vang Thanh Tri

4.3. Piéu kién bién cua mé hinh

Trong md hinh nay, séng Hong 1a bién muc
nuoc khong ddi lop 1 va 2, dong thoi 1a bién séng
(I6p 2 va 3). Luong cung cép tham va béc hoi
duoc lay trung binh cho toan viing va duoc xac

& =, e T

H.6. So' dé bién muc nuéc khdng doi lop 1

dinh qua viéc giai bai toan nguwoc. Sau khi giai bai
toan nguoc 6n dinh va khéng 6n dinh da xac dinh
dwoc lwong cung cap nam trung binh nhiéu nam la
138 mm/nam va béc hoi nam trung binh nhiéu nam
la 126 mm/nam (H.6, H.7).

R S |

H.7. So d6 mé phdng bién séng

CONG NGHIEP MO. SO 4 - 2019 n
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4.4. Théng sé Dja chét thuy vian .

Thong s6 DCTV dua vao md hinh gdm hé s
tham, hé sé nha nude. Lép 1 cé K=0,0054+0,096
m/ngay-dém trung binh 0,049 m/ngay-dém. Lop 2
c6 q=0,16+20,86 l/sm K,=20:790 m%ngay-dém,
u=0,05:0,17. Lép 3 c6 K=0,004:0,065 m/ngay-dém.
Lop 4 Q=1,77-6,84 I/s, q=0,18+5,35 I/sm. Lop 5 cO
Kn=0,045 m’/ngay-dém, K=0,008 m/ngay-dém.
Lop 6 c6 Q=10,93:54,47 /s, S=4,62:8,58 m,
Q=4+23,7 I/sm, K,=700:2665 m?ngay-dém. Tai
khu vure tham do K,,=3362 m?/ngay-dém [4], [5].

Trén co s& céac s liéu vé thong sé DCTV, chidu
day clia tang chira nuéc tai cac 16 khoan quy doi
tir hé s6 dan Km sang hé sé thdm. Tién hanh thanh
l&p cac ban d6 dang hé sé thAm, ding hé sé nha
nudc va nhap céac s6 lieu vao mo hinh. Cac thong
s0 DCTV nhap vao mé hinh sé dwoc chinh ly,
chinh xac hoéa khi tién hanh giai bai toan nguorc,
chinh Iy mé hinh. So' @ phan viing théng sé DCTV
cac I6p mé hinh duoc trinh bay trong mét sb hinh
minh hoa (H.8, H.9, H.10) [1].

[ P |

H.8. So'do phan ving hé s6 tham Ip 1 va I6p 2
CONG NGHIEP MO. SO 4 - 2019
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4.5. Chay chinh Iy mé hinh

S6 liéu hién trang khai thac dw
40 giéng khai thac cia Nha ma
Nha may nuéc Phap Van, Tram bom tang ap D6
My, Cong ty Bia Ha Tay, KCN Ha Binhggr?u?oonngg
C()ng‘ty phan lan Van Dién, Céng ty Coca-Cola véll
63 giéng khaai thac don 1€ véi tdng luu lwong xap xi
100.000 m*/ngay-dém. Cac sé lisu tir cac giéng
quan trac cling duoc dwa vao mé hinh sé ga tinh
toan (H.11, H.12). Bé chinh Iy mé hinh g3 chay bai
toan chinh Iy m6 hinh én dinh va khong én dinh
trong diéu kién tu nhién, chay mé hinh khong én
dinh trong dieu kién khai thac. Két qua chay mé
hinh trong diéu kién tw nhién bai toan én dinh d3
xac dinh duoc muc nuoc cac 16p trong didu kien
on dinh va la muc nuwéc ban dau cho bai toan
chinh ly khéng 6n dinh trong didu kién khai thac.
S0 liéu chinh ly mé hinh tir tai liéu quan tric muc
nwoc t nam 2000 dén nam 2018 tai cac 16 khoan
quan trac nwdc dwéi dat Déng bang Bic Bs va
mang quan trac ctia Thanh phé Ha Noi.

oc théng ké gdbm
Yy nuwédc Nam Du,

H.11. So dé dang muc nuéc téqg qp2
khi gidi bai toan nguoc 6n dinh

H.12. Sor dé déng muc nuoc téng qp1
khi giai bai toan ngugc on dinh

l cin

Nhin chung, két qua chinh ly bai toan nguoc
on dinh va bai toan nguoc khdng én dinh c6 chat
lvong kha tét. Trén co sé tai liéu quan tric dong
thai mue nuéce tai cac 16 khoan quan tric trong
mang quan trac Quéc gia va mang quan trac
chuyén Ha Noi, mé hinh da khoi phuc dwoc qua
trinh dao déng muc nudce trén méd hinh kha phu
hop voi dao dong mure nude thye té clia cac tang
chra nwoc trong diéu kién tw nhién. Sai sb gitra
cao dé muwc nwoc quan trac thuc té va muwe nwéc
tinh toan trén moé hinh déu dat gia tri sai sb cho
phép tai tat ca cac diém quan trac ndm trong mo
hinh nghién ctru.

4.6. Két qua tinh trir lwong

Sau khi mé hinh da dugrc chinh ly, bwédc chay bai
toan du bao muc nwéc ha thap dwoc thue hién. Hinh
H.13 chi ra so' d6 d&ng muc nwéc tai thdi diém 104
ngay (sau 27 nam) tinh tir khi bai giéng Déng My hoat
dong [1]. Bang 5 chi ra cao do myc nwdc dong trung
binh tai & lwdi tai cac thoi diém.

H.13. So d6 dang muc nudc I6p 6 (tang
khai théc) thoi diém 104 ngay (27 nam)
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H.14. B4 thi mue nudc dong dw béo tai
cac giéng BM1, BM2, M3
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Bang 5. Cao dé muc nude tinh toan tai 6 luoi bé tri cac giéng béi gieng Hong My [1] e
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No S6 hiéu Cao dd muc nuéc trung binh tai cac 6 Iudi bé tri giéng kh?l thac et

x giéng Hién nay | 1 nam 5 nam 10 nam | 15ndam | 20 nam nam ]

1 PM1 -2.97 -3.15 -3.38 -3.44 3.46 -g.j; 8=

2 bM2 -2.95 -3.13 -3.37 -3.42 -3.44 -3. i\
3 PM3 -2.89 -3.16 -3.39 345 -3.47 -3.48 )

MG hinh nuwéc dwéi dat viung Thanh Tri bao 2. Tran Minh (1993), Bao cdo tham < nyec

trim toan b hé théng giéng khai thac tram cAp duoi dat Thanh pho Ha NGi mo rong. Luu i Tong

nudc Bong My cho két qua kha phu hop. Két qua
chay mé hinh trong trang thai khong &n dinh diéu
kién khai thac cho thay sai sé gitra muc nuéc thuc
do va tinh toan trong cac giéng khai thac la khéng
Ion, vi v@y cho phép s dung mé hinh da duwoc
chinh ly dé du bao muc nwdc ha thap khi dwa cac
giéng Bong My vao hoat dong .

Két qua tinh toan muc nuwoc ha thap du bao
theo phuong phap mé hinh cho thay, khi dua cac
gi(seng vao hoat déng véi cong sudt 10.000
m/ngay-dém, dén cudi thoi gian khai thac tinh
toan (104 ngay hay 27 nam) muc nwéc ha thap tai
cac giéng déu nhd hon muc nwdc ha thdp cho
phép, trc la nhé hon 30 m (H.14).

5. Két luan

Két qua tinh toan dw bao trir lwong khai thac
nuoc theo ca hai phwong phap giai tich va mé hinh
cho thay: Muc nuéc ha thap tinh toan du bao tai
tat ca cac giéng khai thac theo ca hai phwong phap
(giai tich va m6 hinh) kha twong déng va déu nhd
hon tri s6 ha thap muc nudc cho phép.

Bai giéng Béng My gébm 3 giéng khai thac an
toan va dam bao yéu cau chuyén mén, quan ly voi
cong suat 10.000 m3/ngéy-dém trong thoi gian 104
ngay hay 27 nadm. Qua so sanh va phan tich, dé
dam bao an toan, khai thac bén vitng ngudn tai
nguyén nwédc duéi dat chon viéc tinh toan dw bao
theo phwong phap mé hinh |a hop ly, cé dd tin cay.
Mwc nwdc ddng dw bao sau 27 nam khai thac lién
tuc tai giéng khai thac & bai giéng Bong My la:
PM11a 10,76 m; PM21a 11,11 m; PM3 1a 11,82 m.
Nhu vay, trlr lwgng nwéc khai thac dudi dat tang
chira nwéc gp1 tai khu vwc Béng My hoan toan
dap (ng nhu cau khai thac céng suat 10.000
m°/ng.00
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Tir khéa: khai thac nuoc dudi dat, giéng khai
thac, dw bao ha thdp muc nudéc. tang chira nude

Trach nhiém phap ly cua cac tac gia bai bao:
Ccac tac gia hoan toan chiju tréch nhiém vé céac sé

liéu, n6i dung céng bé trong bai bao theo Luat Bao
chi Viét Nam

SUMMARY

Exploiting underground water for socio-
economic development is an important and
urgent task.

However, if exploiting does not ensure the
professional  requirements  and legal

regglations will cause disadvantages to the
environment and human life. Therefore, the

assessment and calculation of lowering

water level and forecast of lowering water
level according to exploitation time should be §
calculated in detail and accurately.

Calculation results according to two different
methods (@nalytical method, model method)
give quite similar results and prove that the
exploitation of 10,000 m*/day in Dong My wells
IS to ensure requirements and safety.



