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Trwong Dai hoc Céng nghé Giao théng Van tai @

wgh ram khai thac nuwdc dudi dat tai xa E)ong
rMy, huyén Thanh Tri, Ha Noi, céng suét

10.000 m*/ngay-dém gdém 3 giéng khai thac

la DM1, DM2 va DM3. Luu lwong khai giéng
PM1 1a 3.000 m3/ngay dém, DM2 va BM3 cing
lvu lwong la 3.500 m /ngay dém. Dé khai thac
nwéc bén vibng & cac giéng thi viéc tinh toan ha
thap muc nwdc 1d mot ndi dung quan trong, cap
thiét. Bai bao tinh toan dd ha thap muwc nwoc

Email: dovanbinh@humg.edu.vn

theo 2 phwong phap: giai tich va mé hinh sb
(Modflow). Vi thé cac phwong phap nghlen clru
chinh |a: thu thap téng hop tai liéu, hat nudc thi
nghiém, phwong phap gidi tich va phwong phap
mod hinh.

1. Vi tri khu vu=c nghlen clru

Viri, toa do va so dd cac giéng khai thac nwoc
dwéi dat dwqc thé hién trong hinh H.1 va Bang 1.
#

Bang 1. Vi tri, toa d6 céc giéng khoan khai thac nudc dudi dat

H.1. So d6 vj tri giéng khai thac nuéc duwdi dat
Dong My (cac giéng khai thac ky hiéu DM1; DM2
va DM3)

Tai khu vire tham do tAng chira nwéc Pleistocen
duéi-gitra (qp1) phan bb trong khoang tir 40 m dén
65 m, la tAng ap Iwc. Do vay, cé thé lva chon muc
nuwéc ddng cho phép duoc lay dén mai tang chira
nwée (gp1). Tuy nhién dé an toan ching ti chi dé
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S6 hiéu Toa db Chiéu sau Lwu luon " Vo
he giéng X Y (m) (m 3;’ngc‘i)g i i Huyc:en
1 PM1 590654 2313936 70.0 3.000 Boéng My | . Thanh Tri
2| M2 500604 | 2313681 758 3.500 Dong My~ | Thanh Tri
3 PM3 591043 2314013 70.0 3.500 ..-Bbng MS'/ ? “. Thanh Tri

; xuat Iwa chon murc nwde dong cho phep dm vOi bat

giéng Pong My 1a 3,0 m. . L

2. Tinh toan viing anh hu’o’ng cua’ cong trmh
khai thac nwéc -

Ving anh huwéng cla céng trinh Ia vung deQ’c
gi6i han b&i dudng ha thdp murc nude $=0,5 mdo
cong trinh khi hoat dong gay ra. Nhirng cdng trinh
dang khai thac nam trong vung anh huéng ha thap
S=0,5 m sé duoc thong-ké dé dua vao tinh toan
can nhiéu. Tai liéu nghién ctru vé dia chat dia chat
thay van khu vyc cho thdy tang chira nU-’OF khai

-

thac 1a tAng chlra nwéc cat, cudi séi trAmitich -

Pleistocen dwai - gitka phan bd lién trén toan vling
nghién clru. Chiéu day tang phan bb kha én dinh.
Phu Ién trén tang chira nwéc pleitocen trén vartgng
chtra nwée Holocen, gitra cac tang chira nuéc cod
cac |&p cach nwdc, thAm nwoc kém. Tai khu vuc
tham do Béng MY, tang chira nudc gpl va gp2
nam tryc tiép 1én nhau tao thanh mét hé thdng thuy
Iwrc chung [2], [3].
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" Tai khu virc nghién ctru, séng Héng c6 quan hé
thuy lwc véi tang chira nwée Pleitocen. Theo Pham
Quy Nhan,.gia tr stc can long tai khu vic
AL=150+300 m [5]. Piéu nay dwoc minh chirng qua
tai IJeu quan trdc muc nudc tai sdong Hoéng (cang
Hong' Van)*va chum 16 khoan VT1 trong khu virc.
Séng Hong 1a bién loai | (H=const.) v&i AL=300 m.
Ving anh huéng cta cong trinh khai thac sé duoc

“%ac anh bang cong thirc:

A

i & Tinh toan ha thap mwc nwéc bang phwong

o 2

N (1)
e Q -1

Trong do: R Ban kinh ving anh hwéng do cong

trinh khai thac gi¢i han b&i dwong $=0,5 m; L -

Khpang cach tr tam Dbai gleng dén séng Héng

(L=0,9 km); T - Hé sb dan cla tang chira nuoc

- (T=3.362 m’/ngay-dém); Q- Téng lwu lwong khai

thac bai gleng (10.000 m*/ngay-dém).
Thay so vao cong thLPC xac dinh dugc R=1.018 m.

phap giai tlch

Ha thap mwc Awdc tai mdi'ld khoan khai thac

Hao hut mwe nwéc ASi trong giéng khoan khai
thac do hoat dong clia giéng khai thac ther i dén
giéng tinh toan (o) dwoc xac dinh theo céng thirc:

AS = Q 2,25at

In—/——= 4
L 4nK r? ' ()

Hao hut mwe nwéce ASI” trong giéng khoan khai
thac do hoat dong clia giéng o thir i dén giéng
tinh toan (o) dwgc xac dinh theo céng thirc:

AS = -Q, In2,2?2.a.t (5)
4.n.Km T
O day: G|eng ther i dwoc chiéu tir gleng ther i

qua song Hong? Q - Lwu lwong khai thac cla g|eng
ther i, m*/ngay-déem; Q. - Luu lweng “khai thac” cua
16 khoan o thtv i, m*/ngay-dém (bang lwu lwgng 16
khoan khai thac, nhung ngwoc dau, thé hién dac
tinh cua 16 khoan ép nwoc); i - Khoang cach tw
giéng tinh toan dén gieng thtr i, m; r” - Khoang
cach tw gieng tinh toan dén gleng ao tho i, m.
So dd cac giéng tinh toan thé hién trén H.2.

duoc tinh theo'phurong phap "cong dong”. Ha thap |,

mwc nudc tal 16 khoan tinh bang ha thap muc
‘nwéc do ban than: 16 khoan dé gay ra cong v&i ha
thdp muc nu’@’c do cac 16 khoan xung :quanh gay
ra, dwoc tinh theo céng thirc:
S=§, +ZA.Si + ZASi , (2)
Trong d6: S, - Tri s6 ha thip muc nuéc tai giéng
khai thac do chinh n6 gay ra; ZAS; - - Hao hut muc
nwéc trong giéng khoan khai thac dé gleng khai
thac thi i gay ra khi ching hoat-dong dong thoi;
AS;" - Tong hao hut mwe nwédc do hoat dong clia
giéng aq qua bién cép thU’ i gay ra khi chung hoat
doéng dong thai;
Tri s6 ha thap S trong giéng khoan tinh toan
dwoc xac dinh theo cong thive:
= Q, ‘mz 25.a.t 3)
4 nKm - r0
O day: Qo - Lwu lwong khai thac cla g|eng,
3/ngay—derm Km - Hé sb dan nuéc trung binh &

khu mo, m’/ngay-dém; a - Hé sb truyén ap,

Ed

m zlngay—dem t - Thoi gian khai thac tinh toan,
Rgay; fo - Ban kinh giéng khai thac tinh toan, m.
4

H.2. So dé 16 khoan khai thac trong khu vuc va 16
khoan do cla chiing khi chiéu qua bién séng Hong
DM1, DM2, DM3 fa cac 16 khoan thuc DM1-chiéu,
DM2-chiéu, DM3-chiéu la céc 16 khoan do

Két qua tinh toan trj s& ha thap muc nwdoc tai cac
I6 khoan khai thac dworc thé hién tai cac Bang 2. Tinh
toan sau 27 nam khai thac, ha thap myc nwdc tai cac
16 khoan bai giéng Bong My dugc thé hién tai Bang 3.
Két qua danh gia muc nwéce dong dw bao sau 27
nam khai thac dwoc thé hién & Bang 4.

k ”
" Bang 2. Théng sé céc giéng khoan khai thac nuéc duwa vao tinh toan

Ne | SHLK X Y ro (mm) Q (m*/ngay-dém) m (m“/ngay-dém)
*1 | M1 590654 2313936 175 3000 3362

2 | BM2 590604 2313681 175 3500 3362

3| M3 |, 591043 2314013 175 3500 3362
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Bang 3. Két qua tinh toan duw bao ha thdp muc nuwéc tai bai giéng Béng My va cac greng can nhiéu lan
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can [1]
' Ne | SHLK X Y rp (mm) | Q (m?’/ngay—dém) Km (m“/ngay-dém) | S (m) 27 nam
1| bM1 590654 2313936 175 3000 3362 2,12
2 | bM2 590604 2313681 175 3500 3362 2,27
3 | BM3 591043 2314013 175 3500 3362 2192 4§
3 3
Bang 4. Két qua tinh toan myc nuwéc déng sau sau 27 ndm khai théc [1] :
No SHLK X Y Hi (m) S (m) 27 nam Hq(m) sau 27nam *
1 PMA1 590654 2313936 7,72 212 9,84 ’
2 bM2 590604 2313681 8,76 227 11,03
3 BM3 591043 2314013 8,48 212 10,60 o

Theo két qua tinh toan & Béng 4 néu trén, chiéu
sau myc nwdc dong trong ca 3 giéng déu nho hon
rdt nhiéu so véi chidu sadu muc nudc ddéng cho
phep (S¢=30 m). Vi vay viéc khai thac nwéc dudi
dét tai khu vie bai giéng Déng MY, huyen Thanh
Tri, Ha Noi v&i lvu lwong 10.000 m*ngay-dém la
dam bao an toan.

4. Tinh toan ha thap mwe nwoc bang phwovng
phap mé hinh so

4.1. Tai liéu xdy dwng mé hinh

Tai ligu xay dirng mé hinh bao gém: ban @b dia
hinh ty 1& 1/50. 000, hé toa d6 VN2000 [3]; tai liéu
tham do tai bai giéng Déng My; tai liéu khoan, hat
nwoc thi nghlem khai thac cac giéng khoan tham
do khai thac cla cac giéng trong khu vuc va lan

can (giéng cha nha may bia Ha Tay, Céng ty:Ha

Binh Phuong, nha may nwéc Nam Dw, nha may
nwéc Phap Van, Cong ty Coca-Cola,...) [5]; cac tai
liéu “Tim kiém nwéc dwéi dat vung Phu Xuyén-Ha
Tay", “Tham do ti mi nwéc dwdi dat vung Ha Noi
mé& rong”, “Bdo cao két qua lap ban d6 DCTV-
DCCT", “Bao cao két qua lap ban dd Gia Lam &
NMN",... [5]; tai liéu khi twgng thiy van cha Ha Noi:
tai I|eu quan trac muc nwdc tai cac cong trinh quan
trac qubc gia, cdng trinh quan trdc mang Ha Noi
[4]; tai liéu quan trdc muc nuéc dong va tinh tai
céc giéng khoan khai thac & boéng My

4.2. X4y dwng mé hinh

Can cir vao dac diém didu kién tw nhién, didu
kién dia chat thiy van cia ving nghlen ctru ching
t6i x8y dwng mé hinh nwéc dudi déat cho khu vuc
tham do voi cac théng sb: dién tich mé hinh 336
km? (réng 19085 m; dai 17615 m) dwoc gidi han
bdi toa X tir 580.591 dén 599.676 va Y tir
2.301.656 dén 2.319.271). Lwdi sai phan duwoc
chia theo budc luwéi déu, kich thuwée 200x200 m,
tai khu vwc bai giéng Bong My dwoc chia nhé
thanh cac 6 lwdi kich thwéc 50x50 m. Toan ving
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nghién ctru duoc chia thanh 95 cot va 88 hang
(8.360 6 Iwdi) (H.3).
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H.3. LU’O’I sai phan va gror han tren mal‘bang mo
“hinh nu6e duéi dét viing Béng My

Can clr d& phan chia cac l&p clia mé hinh 1a
dwa vao cot dia tang cda 41 16 trén khu ve nghign
clru va phu can. Vang nghién clru duo’c mod hinh
hoéa goém 6 16p [2], [3], [4]:

» Lop 1 - M6 phong Iop thdm nuwéc yéu trong

trdm tich Holocen co thanh phan thach hoc gdm -
sét, sét bot nau hong, -déi noi cé mau xam, xam..

den phan b6 khéng lién tuc trén mat bang tuy eo
trng khu vuc. Chidu day cia I&p blen do: tly
2,0+28,5 m, trung binh 9,35 m:

» Lop 2 - M6 phéng tang chira nudc lo hpng
trong tram tich Holocen hé tang Thai Bmh cad tao
chi yéu béi cat hat min dén trung mau xam tro co
I&n bot, sét pha phan b khong lién tuc trong mat
cét. Chiéu day cla Iop bién dbi ttr 030 m, trung
binh 12,38 m;

-

~
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> Lép 3 Mb phong I6p thdm nwéc yéu la phan
trén cua tram tich Pleistocen hé tAng Vinh Phic
(Q13vp) cAu tao bdi sét, sét 1an san, mau vang, loang
16 phan bb khong lién tuc trén mat cat. Chiéu day cua
I&p b;en ddi ttr 2,0+-33,88 m, trung binh 12,09 m;

» dL6p 4- Mo phdng tdng chra nwéc 16 héng
Pleistocen trén (qp2) tram tich cat hat trung dén tho
la phan dwou cta trdm tich hé tng Vinh Phuc
(Q vﬁ) Tang chira nwéc qp2 cling phan bb khong
lién tuc trén méat cit. Chiéu day bién adi tor
4,0:20,50 trung binh 11,41 m;

» Lop 5 - M6 phong |&p thdm nuwéc yéu trong

trdm tich Pleistocen hé tang Ha Noi (Q12-3hn)
dwoc cau tao bai sét, sét pha cat, set bot,.. . phan
bb khong lién tuc trén mat cat. Chiéu day Idp bién
dbi ttr 0-17,0 m, trung binh 5,53 m;

> Lop 6 - MO phéng tang chira nwoc 16 hong
Pleistocen dw¢i (gp1) dwoc cau tao bdi cac tram
tich cat hat tho, cudi séi, san,... cia hé tang Ha Noi
(Q12- 3hn) phan b6 lién tuc trong mét cat. Chiéu
day bién dbi 13,00:56,70 m, trung binh 26,47 m;

Cac Io’p trén md hinh dwoc thé hién trong cac
mat cit & H.4 hwong Bic-Nam va mét cat H.5
huwéng Bong- Tq;é,

H.5. Mat cét theo hd’é’ng Ddéng-Tay mé hinh nue duGi dat ving Thanh Tri

4.3. Diéu kién bién cia mé hinh

Trong .md hinh nay, séng Hong 1a bién muc
nwéc khong doi lop 1 va 2, dong thoi la bién séng
(Il6p 2 ya 3). Lwong cung cap tham va béc hoi
dwgce lay trung binh cho toan vung va dwgc xac

dinh qua V|ec giai bai toan nguoc. Sau khi giai bai
toan ngugc 6n dinh va khdng 6n dinh da xac dinh
duwoc lwong cung cap nam trung binh nhiéu nam la
138 mm/nam va béc hoi nam trung binh nhiéu ndm
la 126 mm/nam (H.6, H.7).

. H.6. Sod6 bién myc nuéc khong déi 1ép 1

H.7. So d md phdng bién séng

CcONG NGHIEP MO. SO 4 - 2019 [ 75
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4.4. Théng s6 Dja chét thay van

Théng s6 BCTV dwa vao md hinh gdm hé sb
thdm, hé sb nha nudc. 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 I/sm K,=20+790 m?’/ngay-dém,
n=0,05+0,17. Lép 3 co K=0,004+0,065 m/ngay-dém.
Lop 4 Q=1,77+6,84 I/s, g=0,18+5,35 I/sm. L&p 5 cod
Kn=0,045 m?ngay-dém, K=0,008 m/ngay-dém.
Lép 6 co Q=10,93+54,47 I/s, S=4,62-8,58 m,
q=4+23,7 l/sm, K,=700+2665 m?/ngay-dém. Tai
khu vwe tham doé K,,=3362 mzmgéy-dém 41, [3].

Trén co sé cac sb liéu vé théng sé DCTV, chiéu
day cla tang chira nwéc tai cac 16 khoan quy ddi
tlr hé s6 dan Km sang hé sb thdm. Tién hanh thanh
lap cat ban dd dang hé sb thAm, dang hé s nha
nwéc va nhap cac sé liéu vao mé hinh. Cac thong
s6 DCTV nhap vao md hinh sé dwoc chinh Iy,
chinh xac hoa khi tién hanh gidi bai toan nguorc,
chinh ly mé hinh. So' @6 phan viing thong sb E)CTV
cac Iop md hinh dwoc trinh bay trong mét sé hmh
minh hoa (H.8, H.9, H.10) [1].

H.8. Sor db phén ving hé sé tham I6p 1 va Iép 2 H.10. So d6 phan ving hé s6 tham Iop 5 va !crp 6

ﬂ CcONG NGHIEP MO. SO 4 - 2019
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* 4.5. Chay chinh Iy mé hinh

So liéu hién trang khai thac dwoc thong k& gbm
40 giéng khai thac ctia Nha may nwéc Nam Du,
Nha may nwéc Phap Van, Tram bom tang ap Béng
My, Céng ty Bia Ha Tay, KCN Ha Binh Phuwong,
Cong ty phén Ian Van bién, Cong ty Coca-Cola va
63 giéng khal thac don 1é vé&i tong lwu lwgng xap xi
100. 000 m /ngay~dem Cac sb Ileu tor cac gieng
trac cling dwoc dwa'vao mo hinh sb dé tinh
toan‘H.11, H.12). Dé ch:nh Iy md hinh da chay bai
toan chinh ly mé hinh én dinh’ vaxkhong on dlnh
trong dleu kién tw nhién,-chay mé hinh khéng én
dinh trong diéu kién khai thac. Két qua chay md
hinh trong diéu kién tw nhién bai toan on dinh da
xac dinh dwoc murc nudc cac Iop trong. diéu kién
on dinh va 1a muc nwdc ban diu cho bai toan

. chinhg Iy khéng &n dinh trong didu kién khai thac.

S6 lieu chmh ly md hinh tir tai liéu quan trac mwc
nwée tr nam 2000 .dén.nam 2018 tai cac 16 khoan

guan traq*nwo’c duoi dat E)ong bang Bac Bo va

mang quan tl:ac cGa Thanh phé Ha N0|

H.11. So dé dang mirc nuwoe tang qp2
_ khi giai bai toan nguoce én dinh

H.12. So d6 déng muc nuc tang qp1
- khi gidl bai toan nguroc 6n dinh

Nhin chung, két qua chinh Iy bai toan nguoc
&n dinh va bai toan hguoc khéng 6n dinh co chét
lwong kha tét. Trén co sé tai liéu quan tric déng
thai mwe nwéc tai cac 16 khoan quan tric trong
mang quan trdc Quéc gia va mang quan tric
chuyén Ha N&i, mé hinh da khoéi phuc dwoc qua
trinh dao dong mwc nwéc trén méd hinh kha phu
hop v&i dao ddng myre nuéc thue té cia cac tang
chira nwée trong diéu kién tw nhién. Sai sb gitra
cao d6 muc nwédce quan trac thue té va mwe nwdc
tinh todn trén mé hinh déu dat gia tri sai s cho
phép tai tat ca,ﬁcac diém quan tric nam trong mo
hinh nghlen clru.

4.6. Két qua tinh tri lwong

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

H.13. So dé ddng muc nuéc Iop 6 (tang
khai thac) thoi diem 104 ngay (27 ndm)

. D6 thj murc nuée dong duw béo tai
céc gieng M1, M2, DM3

CONG NGHIEP M. S0 4 - 2019 ﬂ



BIA CO HOC, BIA TIN HOC, BIA CHAT, TRAC BIA

Bang 6. Cao d§ muc nudc tinh toan tai 6 Iwéi bo tri cac giéng bai giéng Pong My [1 I

M& hinh nwéc dudi dét vung Thanh Tri bao
trum toan bd hé thong giéng khai thac tram cap
nwoc Dédng My cho két qua kha phu ho’p Két qua
chay md hinh trong trang thai khong én dinh diéu
kién khai thac cho thay sai so gilba mwe nwoc thue
do va tinh toan trong cac giéng khai thac 1a khéng
I&n, vi vay cho phép st dung md hinh da dwoc
chinh ly dé& dw bao mwc nwdc ha thap khi dwa cac
giéng Déng My vao hoat déng .

Két qua tinh toan muc nwéc ha thdp dy bao
theo phuwong phap mé hinh cho thay, khi dwa cac
giéng vao hoat déng vé&i cbéng suat 10.000

m®ngay-dém, dén cudi thoi gian khai thac tinh
toan (104 ngay hay 27 nam) mwc nwéc ha*thap tai
cac giéng déu nhé hon muc nwoc ha thap cho
phép, tire la nhé hon 30 m (H.14).

5. Két luan

Két qua tinh toan du bao tri» Iwgng. khai thac
nuwéce theo ¢a hai phuong phap giai tich va mé hinh
cho thay Muc nwéce ha thép tinh toan dw béo tai
tAt ca cac giéng khai thac theo ca hai phuo’ng phap”
(giai tich va mé hinh) kha twong déng va déu’ nho
hon tri so ha thap muc nwéc cho phep. -

Bai giéng Pong My gom 3 giéng khai thac an 5

toan va dam bao yeu cau chuyé&n mén, quan Iy voi
cdng suat 10.000 m*/ngay-dém trong thoi gian 104
ngay hay 27 nam. Qua so sanh va phan tich, dé
dam bdo an toan, khai thac bén vitng ngudn tai
nguyén nwdc duéi dat chon viée tinh toan dw bao
theo phwong phap mé hinh l1a hep ly, co do tin cay.
Muwc nwéc dong dw bao sau 27 nam khai thac lién
tuc tai giéng khai thac & bai giéng Dong My la:
BM1 142 10,76 m; BPM2 1a 11,11 m; BM3 14 11,82 m.
Nhw vay, trl lvong nwéc khai thac dwéi dat tang
chira nwéc qp1 tai khu viec Béng My hoan toan
dap tng nhu cau khai thac céng sudt 10.000
m®ng.0
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Ne Sc")_'a_hiéu Cao d6 myc nuéc trung binh tai cac 6 lwdi bd tri giéng khai thac (m)
] gieng Hién nay | 1 ndm 5 nam 10nam | 15ndm |[20nam |27 nam'
1 PM1 -2.97 -3.15 -3.38 -3.44 -3.46 -3.47 -3.48
2 bM2 -2.95 -3.13 -3.37 -3.42 - -3.44 -3.45 -3.46
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SUMMARY

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

However, if exploiting does not ensure the
requirements and  legal
regulations will cause disadvantages to the
environment and human life. Therefore, the
assessment and calculation of lowering
water level and forecast of lowering wa‘er

level according to exploitation time skould be | |

calculated in detail and accurately. _
Calculation results according to two different
methods (analytical method, model method) |

. give quite similar results and prove that the |
| exploitation of 10,000 m°/day in Dong My wells
s to ensure requirements and safety. '
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