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PAC PIEM CAC TANG CHU'A NUGC KHU VUC NOI B4,

HA NOI VA TiNH TOAN TRU LUONG KHAI THAC HOP LY
PHUC VU SAN XUAT VA SINH HOAT

DO VAN BiNH, TRAN THI THANH THOY

Trwong Pai hoc M6-Dja chat

TRAN VAN LONG - Truwong Dai hoc Coéng nghé Giao théng van tai
HO VAN THUY - Trung tdm QHPT Tai nguyén nwéc Quéc gia

1. Dat van dé

Khu cong nghiép (KCN) Ngi Bai thudc dia ban xa
Quang Tién, huyen Soc Son, Tp. Ha Noi. DPé phuc
vu sinh hoat va san xuat, KCN can khai thac nuwéc
dwéi dat véi téng lwu lvong l1a 3.500 m°/ngay dém.
Khu virc nghién ciru c6 2 tang chira nuwdc chinh Ia
tAng chira nwéc Pleistocen (gp) va tang chira nwéc
khe nit, hé tang Na Khuét (t,nk). Nhin chung, nguon
nwéc dwdi dat trong khu v nghién clru c6 chéat
lwgng nwdc dam bao cho cac muc dich s dung,
trong do, tang chira nuac 16 héng trong tram tich
Pleistocen co chiéu day Ién, giau nwéc dam béo cho
viéc khai thac nwéc quy mé cdng nghiép. Tuy nhién,
dé danh gia dwoc triv lwgng, chat lwgng nwéc cho
sinh hoat, san xuét cung nhitng anh hu’crng cla hoat
ddng khai thac nwéc den mai trwdng va nguwoc lai tir
moi trwdng dén ngudn nudc, thi viec nghién clru
tinh toan, thiét ké khai thac nwéc hop ly, an toan Ia
mot nhiém vu rat quan trong va can thiét dam bao
khai thac bén vibng tai nguyén nwoc dudi dat cho
khu vuec.

2. Phwong phap nghién ciru

Dé nghién ctu dac diém cac tAng chtra nudc va
thiét ké khai thac hop ly v&i leu Ivong 3.500 m®/ng,
chuing i tién hanh cac phwong phap nghién ciru sau:

» Phuong phap thu thap tai liéu: da thu thap 3
béo céo dia chét, dia chat thdy van va bao cao tham
do nuwéc dwdi dat trong khu vic cia cac tac gia
trwoc day la co s& dé tong hop [1], [2], [5], théng ké
va danh gia dwoc dac trung cla cac tang chira
nwoc, phuc vu tinh toan triy lweng khai thac va mirc
dd ha thap muc nwdce clia tang chira nuérc,..

» Phuwong phap khoan tham do: tién hanh khoan
147 m khoan tai 15 giéng khoan qua cac ting chira

Email: dovanbinh@humg.edu.vn

nwéc dé nghién ciru dia tang hut nwoc thi nghiém,
quan trac murc Nuwroc va lay m&u phan tich chéat Irong
nuwoc. Cac giéng thdm do khai thac nwéc déu ndm
trong khudn vién cia Khu cong nghiép Néi Bai thudc
xa Quang Tién, huyen Soc Son, Tp. Ha Noi. So db vi
tri giéng duorc thé hién tai hinh H.1;

> Phuong phap hat nwée thi nghiém: tién hanh
hat nuwde thi nghiém va hut nwoc giat cép tai cac
giéng thadm do, dong thoi quan trac mue nuwoc trong
qua trinh hat nwée thi nghiém va quan tréc dong thai
clia nwéce trong mua khd va mua mua;

» Phwong phap phan tich mau: phan tich 90
méu nudc cac loai dé danh gia chéat lwong nuéc
clia cac tang chira nwéc;

» Phuwong phap tdng hop: tir cac két qua hut
nwoc thi nghiém, quan trc, do dac cac théng sb,
dong thai nwde dudi dat, st dung phwong phap glal
tich dé tinh toan trir lvgng doéng thoi danh gla chat
lwong nwéc qua cac mau phan tich. Két qua da tinh
foan triv Iwo’ng khai thac hop ly, mirc o ha thép
muc nuéc clia tng chira nwée theo thoi gian.

3. Két qua nghién ciru va thao luan

3.1 Bdc diém nguén nwéc dwéi dit khu vuc
nghién ciru

Tang chira nwéc Pleistocen dwoc chia lam 2 I&p,
Iop trén (gp2) va l1&p dwdi (gp).

3.1.1. Lép chira nwére 16 héng trong tram tich
Pleistocen trén (qp;)

Trong vung nghién ctru 16p chira nwdc nay co
dién phan bd kha rong. Thanh phan cha yéu la cat
trung tho, phan dwéi d6i noi co san. Chiéu day cua
I6p thay ddi tr 9,5 m (M14) dén 25,0 m (TDT)
trung binh toan ving la 13,3 m. Céac théng sb cla
tang chira nwéc dwoce thé hién trong Bang 1.
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Bang 1. Bang théng ké chiéu sau, thé ndm Iép chira nwéc qps [2]

séhiey  |Chieudaylop Thé n&m tang chira nuoc gp; Chidy s8u
Ne LK cac? nwéce TR S . . . L 'm
Q. vp,m | Chiéusaunéc, m | Chieusauday, m | Beday, m g
1 G2 6,0 6,0 19,0 13,0 50,2
2 G4 6,0 6,0 22,2 16,2 23,0
3 G5 6,0 6,0 19,0 13,0 49,0
4 G6 6,0 6,0 19,0 13.0 48,5
5 G7 6,0 6,0 19,0 13,0 48,0
6| G7M(TD8) 6,0 6,0 19,0 13,0 52,0
f TD7 6,5 6,5 31,5 25 52,0
8 LK2 5,0 5,0 20,5 15,5 70,9
9 LK607 2,5 2,5 21,0 18,5 70,0
10 LK 608 6,8 6,8 19,5 12,7 55,0
11 LK612 11,0 0 0 0 80,0
12 LK613 4,0 4,0 14,5 10,5 80,0
13 M14 55 5,5 15,0 9,5 16,0
14 LK7 1,5 1,5 5,7 4,2 55,0
15 LK3 1,8 1,8 6,1 4,3 55,0
Trung binh 13,3

Trong I&p nghién ctru cé 2 16 khoan duworc tién
hanh thi nghiém 1a 16 khoan M14 (tiép giap ving
nghién ciru) va G4. Két quad cho thay lép co dod
giau nwéc tlr trung binh dén giau, lwu lwgng tor
1,19 ls (M14) dén 13,8 I/s (G4). Chiéu sau thé ndm
muc nude tir 1,15 m (M14) dén 5,54 m (G4). Ham
lwong sét trong nwoc cla lép nay kha cao, 1én tdi
9 mg/l. Ngudn cung cép cho lop chra nuéc a
nwéc mwa, nwdc mét, ngudn thoat ra séng va do

m CcONG NGHIEP MO. SO 3 - 2020

khai thac. Nwéc téng trlr trong |I&p chira nwdc nay
thudc loai nwdc nhat, mém, kiéu Bicacbonat- Natri,

cong thire Kurlov ctia nwéc nhu sau:
3
_HCOgCl
"~ NassMgs7Cays

(1)

Lé&p chira nwéc gp. thwdng dwoc ngan cach voi
I6p chira nude gpy bdi I16p cach nude cb chiéu day
thay déi tir 2,5 m (LK607) dén 11 m (LK612), trung
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binh |a 6,6 m. Tai khu vuc cac giéng khai thac cla
Céng ty TNHH phat trién N&i Bai, I&p chira nwdc
nay co chiéu day 4,2 m (LK7), giéng cé chiéu day
I&n nhéat dat 18,5 m (LK607) vi thé co kha nang cap
nudc twong dbi lén [5].

3.1.2. L6p chira nwéc 16 hdng trong trdm tich
Pleistocen dw&i-gitra (qp;)

L&p chtra nwoc gpq phan bb kha rong rai chiém
hau hét dién tich viing nghién ctru. Day 1 16p chira
nuéc chinh dwoc ding dé cung cap cho cac hoat
ddng cla khu vwe. Thanh phan thach hoc chi yéu
gdm cudi, san, séi chira it cat, twéng long séng. Do

dién nghién clru nam & phan ven ria cha déng
bang cho nén chiéu day I&p gp; thay déi Ion: tor
12,8 m (LK2) dén 26,0 m (LK607), trung binh 1a
18,4 m; chidu sau mai lop thay doi tir 24,0 m (G6)
dén 31,5 m (TD7); chiéu sau day lop thay dbi tw
42,0 m (G6) dén 54,0 m (LK607) (xem Bang 2).
Trong sb 9 16 khoan thi nghiém thi 7 16 khoan c6
lwu lwgng >5 I/s (chiém 78 %) va 2 16 khoan ¢6 Iwu
lwgng <5 I/s (chiém 22 %), ty lvu lwong dat tir 0,58
(LK2) dén 6,77 I/sm (LK607). Lép dwoc x&p vao
loai trung binh dén rat giau nwéc. Cac théng sb
tang chira dwoc thé hién trong Bang 2 va 3.

Bang 2. Bang théng ké chiéu sau, thé nam tang chira nuwéc qp4 [2]

S6 hisu Chiég sél_Jﬂthé ném‘ I&p cach Chi‘él:l sau tﬁé nam lop ki
No LK nuc gitra gp, va gps, m ‘ chira nwoc qps, m ‘ LK. o
T bén Bé day [Chieu sdu noc] Chieu sdu day | Be day
1 G2 19,0 28,0 9,0 28,0 45,5 17,5 50,2
2| G4 22,2 23,0
3 G5 19,0 28,0 9,0 28,0 455 17,5 49,0
4 G6 19,0 24,0 5,0 24,0 42,0 18,0 45,0
5 G7 19,0 28,0 9,0 28,0 455 17,5 48,0
6 |G7TM(TDS8) 19,0 28,0 9,0 28,0 455 17,5 48,0
7 TD7 0,0 31,5 48,0 16,5 52,0
8 LK2 20,5 29,9 94 29,9 42,7 12,8 72,2
9 LK607 21,0 28,0 7,0 28,0 54,0 26,0 70,0
10| LK 608 19,5 26,5 7,0 26,5 50,3 23,8 55.0
11| LK612 11,0 28,5 17.5 28,5 48,0 19,5 80,0
12| LK613 14,5 29,3 14,8 29,3 45,7 16,4 80,0
13 LK7 5.7 26,8 18,3 26,8 48,6 21,8 55,0
14 LK3 6,1 25,2 18,5 25,2 47 2 22,6 55,0
B 18,4

Bang 3. Két qua hat nuwérc thi nghiém trong tdng chiva nuée (gp) [1]

No SHLK Chiéusau,m| Ht, m | Qs | S, m q, I/'sm Km, mzlng Chiéu day, m
1 LK2 72,2 4,35 5,66 9,67 0,58 360 12,8

2 LK607 70 5,18 21,17 3,11 6,77 1.200 26 -

3 LK608 b5 4,85 9,9 10,47 3,94 23,8

4 LK612 80 2,74 23,51 5,99 3,83 800 19,5

5 LK613 80 4,86 19,38 | 6,15 3,15 700 16,4

6 | LK14-HN 60 4.2 1,7 1,28 0,75 26,9

7 | LK20-HN 25 1,33 4,54 1,9 2,39 140 9,9

8 TD7 52 5,21 18,5 5,37 3,45 1.044 16,5

9 | G7M(TD8) 48 561 | 144 | 74 2,03 615 17,5

]

Nwoc trong 16p qps |a loai nwdc siéu nhat, tong
cén séy tir 0,098 g/l dén 0,11 g/l, nuwdc rat mém,
tong d6 cirng tir 0,24 mge/l dén 0,44 mge/l. Nuwéc
c6 dac diém trung tinh, do pH thay déi tir 6,6 dén
7,2. Nuwéc trong, vi nhat, thuéc kiéu Bicarbonat
magne hodc Bicarbonat Clorua Magne. Céng thirc

Kurlov ctia nwéc & mot sb 16 khoan trong khu vuc
nghién clru:
HCO3%4Cly

GTM(TD8): Mo.100 110 CapNar,

PH72  (2)
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HCO3,;Cl,s
oSk ot (3)
00987 Mg,gCagNags ' °

Nhin chung, chét lwong nuéc trong Idp chiva
nwéc gps vé moi phwong dién (da lwong, nhiém

TD7: M

bén, doc hai vi nguyén t6, thudc bao vé thuc vat)
déu ndm dwéi gi¢i han cho phép, riéng ham lwong
sat trong nwoc vuot qua tiéu chuan cho phép nen
can xt Ii trwdre khi st dung.

Béng 4. Két qua hit nwéc khai thac thi nghiém tai cac giéng [1]

Ne Sé hiéu LK Ht, m Q, /s Sy, M q, I/'sm Loai may bom TN :
1 G2 5.10 8,95 9,50 0,94 s
2 G4 5,54 13,89 7,88 1,76

3 G5 5,38 8,33 6,56 1,27

4 G6 54 13,61 3,11 4,38 May bom dién chim
5 G7 5,25 5,56 2,76 2,01

6| G/M(TD8) 55 7,63 8,61 0,89

7 TD7 5,18 11,46 421 2,72 May nén khi

Nguén cung cdp nwédc cho 16p nay la nuwéc
muwa, nwéc mat, nwéc tham tiv 1&p trén va dwdi no.
Nguon thoat ra mang xam thyc dia phuwong va do
khai thac. Két qua théng k&, tbng hop, danh gia triv
lwong bai giéng, xac dinh dwoc thang sb dia chét
thdy van trung binh cla I&p chua nwdc gpq la:
K624 mzfngay va a=0,41*10° m?/ngay.

3.1.3. Tang chira nwréc khe nirt, trong tram
tich Trias trung, hé ting Na Khuét (t, nk)

Tang chira nwéc nay hau hét bi phi bdi trdm

tich Dé t&, c6 dién phan bd khoang 20 km? Thanh
phan 1a cat két, bot két, sét két. Chidu day thay dbi
tr 50 dén 120 m. Dua vao tai lieu tdng hop, xép
tang vao loai twong dbi giau nwéc. Nudc nhat co
tong khoang hoa tir 0,11 g/l dén 0,14 g/l kiéu
Bicacbonat Calci-Magne. Ké&t qua hat nwéc thi
nghiém cho lwu lwong 16 khoan tr 1,16 /s (LK23)
dén 6,55 I/s (LK6). Nguén cung cép la nwoc mua,
nwdc mat, 'ngudn thoat do bay hoi va thoat ra
mang xam thuwc dia phwong.

Bang 5. Két qua hat nuéce thi nghiém tang chira nwéce t,nk [2]

Ne SHLK Ht, m Q, I/s S, m Q, I/sm Km, m*/ng M, g/l
1 LK6 4,35 2,56 12,55 0,52 56 0,248
2 LK22 5,18 2,84 18,41 0,04 36 0,293
3 LK23 4,85 2.02 26,27 0,34 4

4 LK24 2,74 1,50 14,96 0,31 37 0,233

3.1.4. Ting chira nwéc khe nut, trong tram
tich Trias trung, hé tang Tam Déo (t,td)

Phan bé phia Tay, Tay Bac viing nghién ctru, bij
cac trAm tich Bé T phd Ien trén. Thanh phan
thach hoc cia hé tang bao gom cac da phun trao
riolit-porphyr phan |&p, co nhiéu mach thach anh
xuyén cat & phan dwdi. Tang dwoc xép vao loai
nghéo nwéc (chwa co tai liéu nghién ctru). Nhin
chung, tang chira nwdc nay khong dwoc khai thac
dé cung cAp nwdc cho khu vre nghién clru.

3.2. Cédc tang cdch nwéc, tham nwérc yéu

3.2.1 L6ép tham nwérc yéu Holocen (aQ.’th)

Thanh phan gbém sét, sét bot, sét pha bot, bun
sét mau nau hoéng, déi noi c6 mau xam, xam den
phan bd ven séng Ca L, véi chidu day tir 1 dén 4
m. Hé sé thdm nhé nhét 0,0054 m/ng, gia tri cao
nhat 1a 0,096 m/ngay dém, gia tri trung binh la
0,049 m/ngay dém.

3.2.2 Lép cdch nwéc Pleistocen trén (aQ;’ vp)
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Phan bb hau hét dién tich viing nghién ctru, dat
da cau thanh gém sét, sét pha mau nau, da phan
c6 mau loang 16, d6i noi la sét pha bét, sét ban 1an
tan tich thwe vat mau den, xam den. Chiéu day cla
I&p thay ddi tir 2,5 m (G6) dén 6,8 m (LK3).

3.2.3. Lép cdch nwoéc Pleistocen gitka-trén
(aQ;** hn)

Vi tri nam dwéi 16p gp, va trén 16p qpq, dat da
cau thanh gbm sét, sét bot déi noi 1an cat nhé. Lép
cé chiéu day tr 5,0 m (G6) dén 17,5 m (LK612).
Cac két qua nghién clru trrde day tai cac 16 khoan
cho thay hé sb thdm nhé (0,0038 m/ng.d), lop
dugrc xép vao loai chira nwéc yéu dén cach nuée.

3.3. Hién trang trang khai thiac nwée dwéi dat
va cdc nguén thai khu vwe nghién ciru

Két qua diéu tra hién trang khai thac cho thay tai
khu virc nay cé 2 hé théng giéng khai thac Ia cua
Cang Hang khéng Quéc té Noi Bai va KCN Nai Bai.
Ca hai hé théng nay déu dang khai thac véi quy mo
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cong nghiép. Cac hé thong giéng nay phan bd cach
nhau khoang 2,5 km va co thé gay anh hwdng dén

nhau trong qua trinh khai thac. Théng ké cac giéng
khai thac cy thé dworc trinh bay tai Bang 6.

Bang 6. Céac giéng khai thac & ving dnh hudng cua céng trinh [1]

Ne Sé hiu giéng Toa dd (VN 2000) Lwu Iu’c_ygg khai thac, | Ché d(‘) khaj thac,
X Y m°/ngay gid/ngay
1 G2 2345664 584087 774 24
2 G4 2345504 583504 1200 24
3 G5 2345567 583865 720 24
4 G6 2345509 584388 1176 24
5 G7 2345544 584570 480 24
6 G7M 2345541 584250 660 24
7 TD7 2344993 584622 990 24
8 LK02 2346686 585946 400 20
9 LKO5 2347782 584078 400 20
10 LKO06 2347752 584182 400 20
11 LKO7 2347876 584127 400 20
12 LK09 2347929 583955 400 20
13 LK10 2348049 584140 400 20
14 LK11 2347854 584359 400 20

Ngoai ra, trong khu vue ciing ¢6 mét sb giéng
khal thac nhg, quy mé gia dinh v&i lvu lwgng 1+2
m*/ngay. Cac gieng nay khai thac voi lwu ILPcmg it,
thoi gian khai thac ngan nén khéng tién hanh thong
ké, dwa vao tinh toan dy bao ha thadp mwc nuwac.

3.4. Tinh todn ha thap mwec nwéc

3.4.1. Xac dinh ving anh hwéng cda cdng trinh
khai thac

Vang anh hwéng cua cf)ng trinh la ving dwoc gigi
han b&i dudng co tri sb ha thdp muc nwée S=0,5 m do
cong trinh khi hoat dong gay ra. Nhirng cong trinh hién
dang khai thac ndm trong vang anh huwéng ha thap
S=0,5 m sé& duoc thdng ké va dwa vao tinh toan can
nhiéu ha thap muc nudc. Dé xac dinh dién tich phéu
anh hwéng clia cum cong trinh khai thac, ching t6i ap
dung phwong phap “giéng Ién”. Do I6p trén qp, va Io’p
dudi gps tai khu viec ngdn cach nhau béi I6p tham
nw&c méng hodc théng v&i nhau nén c6 chung mot
murc nude. Vi vay, dé don gian hda, chiing téi tinh toan
chung cho ca 2 lop, gop chung la tAng chira nwéc gp.
Céc giéng khai thac trong tang ap cho thay muc nuée,
Ity Iegng va chat luong it thay ddi theo thoi glan Tang
chira nuoc khai thac duoc so dd héa la tang chira
nu’ﬂc co ap luc yéu, déng nhat, chiu anh huUng cla
tham xuyén. Trong trwérng hop van déng &n dinh ha
thép muc nudc dwoc xac dinh theo cong thire trong
Vxegingeo,1970 [6]:

S Q In[T.12B) (4)

2T r

Trong do: S - Ha thap muc nuwéc tai gleng I&n, m;
Q --Tong Iwu lvgng cua bai giéng, m /ng, Q=3. 500

3/ngay, B - Thong s6 tham xuyen m; r - Khoang
cach tw tam gleng Ion dén diém tinh toan, m;
T=K.m - Hé so dén (m /ng), lay K=624 m /ngay dém.
Thong sb thdm xuyén B ducrc xac dinh theo
cong thirc cha Hantus dwa vao cac théng s tang
chira nwéc cda tai liéu hat nwéde thi nghiém [4]:

T.mo
o (5)

Trong d6: mp - Chiéu day cla 16p thdm nwoc yéu
phu trén tang chtra nwée (m), me=20,0 m (lay theo
tai ligu dia tang tai khu vwe KCN NGi Bai); ko - Hé
s6 thdm cla Iop thAm nwoc yéu (m/ng), theo tai
li&u nghién ctru thu thap trong khu vec hé sé thadm
ko-0,000296 m/ngay.

Thay S=0, 5 m vao cong thire (4), cac gla tri m,
va K, vao (5) rdi bién dbi ta co [6]:

Q (112B) =T  (112B
5= (1128} =T _, (1128}
2nT”[ r J Q ”( " ) (©)

Tt (6) ta cd cong thire xac dinh “r" tlr tam bai

giéng dén diém c6 muc nwéce ha thap bang 0,5 m:
_1,12B 7)
- en.T/Q

Thay cac thong s6 trén vao cac cong thirc (4) chiing
ta xac dinh dugc vang anh hwéng (S=0,5 m) la dwong
tron 6 ban kinh R=3.710 m (lam tron la 3,7 km).

3.5.2. Dy bdo ha thap muwc nwérc.

Dé tinh toan ha thdp myc nuwéc tai 16 khoan,
chdng t6i ap dung phuong phap "cong dong". Ha
thdp muc nwéc tai 16 khoan tinh toan bang ha th&p
muc nwéde do ban than 16 khoan dé gay ra cong voi

B=
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ha thdp mwc nwéc can nhiéu do cac 16 khoan xung
quanh hoat déng déng thei. Ha thdp muc nuwéc tai
16 khoan dwoc tinh theo cong thirc (8) dwai day [4]:
S=S5+2AS, (8)
Trong d6: Sy - Tri s6 ha thap muc nudc tai
giéng khai thac tinh toan do chinh n6 gay ra; ZAS; -
Hao hut mwc nwoc trong giéng khoan khai thac do
hoat dong cla gleng khai thac thir “" gay ra khi

O’ day: Qo - Lwu lwgng khai thac cla giéng,
m /ngay, Km - Hé so dan nuwoc tai khu v, K =624
m?ngay; a - Hé sb truyén ap, a= 041*10E m?/ngay;
t - Théi gian khai thac tinh toan, ngay; rp - Ban kinh
giéng khai thac tinh toan, m.

Hao hut mwc nwéc ASi trong giéng khoan khai
thac do hoat dong cla giéng khai thac the i dén
giéng tinh toan (o) duwgc xac dinh theo cong thLI’C
cong dong [4]:

chiing hoat déng déng thoi.

Tri s6 ha thap S, trong giéng khoan tinh toan e | 2,25at (10)
dworc xac dinh theo cdng thirc cla Their-Jacop [4]: " 4nKm L 2
I
5 = Qo In a7aad 9) Cac thong sb giéng dua vao tinh toan dw bao
4.t.Km 2

o

ha thap dwoc thé hién tai Bang 7.

Bang 7. Théng sé cac giéng khoan khai thac dwa vao tinh toan

Ne SHLK X Y ro (Mm) Q, m*/ng Km, m?/ng

1 G2 2345664 584087 107.,5 774 624

2 G4 2345504 583504 162,5 1200 624

3 G5 2345567 583865 107,5 720 624

4 G6 2345509 584388 109,5 1176 624

5 G7 2345544 584570 109,5 480 624

6 G7M 2345541 584250 109,5 660 624

7 TD7 2344993 584622 107,5 990 624

8 LK02 2346686 585946 84 650 624

9 LKO5 2347782 584078 84 600 624

10 LKO6 2347752 584182 84 600 624

11 LKO7 2347876 584127 84 600 624

12 LKO09 2347929 583955 84 650 624

13 LK10 2348049 584140 84 650 624

14 LK11 2347854 584359 84 600 624

15 LK12 2348155 583680 109,5 600 624

Bang 8. Két qua tinh toan dy bao ha thdp murc nuérc tai cac giéng trong khu vic

' Sm
4 SHLE _ X Y Hi, m 5 nam 10ndm | 15nam | 20 nam | 27 nam
1 G2 2345664 584087 5.1 12,35 13,33 13,89 14,30 14,72
2 G4 2345504 583504 55 12,19 13,16 13,73 14,14 14,56
3 G5 2345567 583865 54 12,00 12,97 13,54 13,94 14,36
4 G6 2345509 584388 54 13,16 14,14 14,71 15,11 15,53
5 G7 2345544 584570 53 11,56 12,54 13,10 13,51 13,93
6 G7M 2345541 584250 55 12,32 13,30 13,86 14,27 14,69
7 TDY 2344993 584622 5,2 11,74 12,71 13,28 13,68 14,10
8 LKO2 2346686 585946 5,98 11,70 12,68 13,25 13,65 14,07
9 LKO5 2347782 584078 5,8 11,69 12,66 13,23 13,63 14,05
10 LKO6 2347752 584182 6 11,50 12,47 13,04 13,44 13,87
11 LKO7 2347876 584127 5,85 11,40 12,37 12,94 13,35 13,77
12 LK09 2347929 583955 6,15 11,90 12,87 13,44 13,84 14,27
13 LK10 2348049 584140 6,05 12,06 13,04 13,61 14,01 14,43
14 LK11 2347854 584359 6,1 11,83 12,80 13,37 13,78 14,20
15 LK12 2348155 583680 6,08 8,95 13,06 13,62 14,03 14,45
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Béang 9. Két qué du bdo muc nuwde ddng sau sau 27 nam khai thac & cac cdng trinh

; Hg, m
Ne|  SHLK X Y 5n3m | 10 ndm | 15nam | 20 ndm | 27 nam Heco
1 G2 2345664 584087 17,45 18,43 18,99 19,40 19,82 28,00
2 G4 2345504 583504 17,69 18,66 19,23 19,64 20,06 14,00
3 G5 2345567 583865 17,40 18,37 18,94 19,34 19,76 28,00
4 G6 2345509 584388 18,56 19,54 20,11 20,51 20,93 24,00
5 G7 2345544 584570 16,86 17,84 18,40 18,81 19,23 28,00
6 G7M 2345541 584250 17,82 18,80 19,36 19,77 20,19 28,00
7 TD7 2344993 584622 16,94 17,91 18,48 18,88 19,30 31,00
8 LKO2 2346686 585946 17,68 18,66 19,23 19,63 20,05 26,70
] LKO5 2347782 584078 17,49 18,46 19,03 19,43 19,85 26,60
10 LKO6 2347752 584182 17,50 18,47 19,04 19,44 19,87 25,20
11 LKO7 2347876 584127 17,25 18,22 18,79 19,20 19,62 25,60
12 LK09 2347929 583955 18,05 19,02 19,59 19,99 20,42 25,20
13 LK10 2348049 584140 18,11 19,09 19,66 20,06 20,48 25,00
14 LK11 2347854 584359 17,93 18,90 19,47 19,88 20,30 26,80
15 LK12 2348155 583680 18,16 19,14 19,70 20,11 20,53 26,00

Viéc tinh toan dwoc ap dung trén phadn mém
Excel, thay cac thong sé & Bang 7 vao (ng dung ta
tinh dwoc tri sé ha thdp muc nwéc theo thdi gian.
Ke‘gt qua tinh toan dy bao ha thdp myc nuwéc duoc
thé hién tai Bang 8. Két qua dy bdo muc nudc
dong theo thoi gian khai thac dwoc trinh bay tai
Bang 9.

Két qua tinh toan tai Bang sb 9 cho thdy muc
nuwde dong khéng co sw bién ddng 16n sau nhiéu
nam khai thac, sau 5 ndm khai thac mwc nwdc
ciing chi giam it hon 1 m, nhirng ndm cudi thoi ky
khai thac mirc d6 gidm cé xu huwéng nhé hon. Két
qua nghién clru ciing cho thay sau 27 nam khai
thac thi muc nwéde dong tai cac giéng khai thac nho
hon rat nhiéu so véi myc nwéc dong cho phép.
Nhw vay, viéc khai thac véi cong suat 3.500
m*/ngay dém la hoan toan dam bao an toan déi vé&i
tAng chlra nwéc va méi trudng.

3.6. Dw bdo kha ndng sut lun dat

Khi ha thdp muc nwéc dudi dat cd kha nang gay
sut Itn bé mét dat, dac biét la nhitng viing co ton tai
I&p sét chira nhidu ham lwong vat chét hiru co vi day
la loai d4t c6 kha néng co ngét rat Ion khi giai phong
nwdc ap lye 16 réng. Theo két qua thdm do nudc
duwoi dat trong khu viee cho thAy ndm trén tang chira
nuwéc gp’ 1a 1op sét pha, cat pha xen kep céc 1&p sét
déo mau den, mau xam nau cé chidu day trung binh
khoang 10 m. Déi voi tang chira nwére ¢b ap, ap dung
¢cong thire tinh sut Iin mat dat do ha thdp muc ap luc
ctia Withlow nhw sau [7]:

Am = AF’{M —n.m.ﬁ].
¥n

(11)

Trong d6: Am - D& ngét bé day tang sét pha trén
mét, m; AP - D6 gidm 4p lwc nude do ha thdp muc
nuéc; AP=(yn.AH) hay (yn S); vn - Trong lwong riéng
clia nwéc bang 10°kg/m?®; AH - B giam cot nwéc
tAng chira nwéc gay Iun khi khai thac (ha thap myc
nwéde Ién nhat tai LK8 sau 20. nam khai thac 1a
14,45 m); n - B6 16 rbng tAng chlra nwdc gay lun,
n=u=0,183 [2]; m - Bé day tang tang chira nuéc
gay lin, m (chiéu day trung binh téng chira nwéc
gp1 tai khu virc tham do Ia 16,9 m); p* - Hé sb nha
nwoc dan héi ctia tang chira nwoc (u*=1 19 10°); B
-Hé s nén thé tinh cda nwoc, p=4,7. 10 m?/kg

Thay sb vao cong thirc (11) va xac dinh duoc
Am=0,017 m=1,7 cm. Day la gia tri sut lun sau 27
nam khai thac céng suét 3.500 m3/ng d tinh tr thoi
diém béat dat khai thac (2019). Gia tri tinh toan 1a
hop ly, an toan va phu hop véi tang chira nuéc
cudi séi gp'. Nhw vay, theo tinh toan co thé thay
sau 27 nam khai thac thi d& lan mat dat khong
dang ké, chi 1a 1,7 cm. Tuy vay, dé danh gia dung
dan van dé lun, qua trinh khai thac can dat diém
quan trac lin va cong viéc nay can tién hanh ngay
khi dwa giéng vao hoat dong.

4. Két luan

T nhirng két qua nghién clru trén day, chdng
tdi ruit ra mot s két luan sau day:

> Két qua nghién ctu da lam rd diéu kién dia
chét thdy van cla khu vuc bao gdbm: xac dinh chinh
xac chidu sau, thé ndm, chiéu day, thanh phan dat
da, muwc nuwéc tinh, dac tinh thay déng lwc, tinh
thdm nuwoc, chira nwde cla cac tAng chira nwéc
nam trong khu vic tham do.
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> Két qua nghién clru cling da tinh toan dugc sau
27 nam khai thac voi cong suéat 3 500 m /ngay dém
thi viéc khai thac vAn dam bao 6n dinh, bén viing.
Pdng thoi vai viee khai thac 3.500 m*ng dém thi sau
27 nam do Iun mat dat & khu cong nghiép Noi Bai rat
nhd, chi dat 1,7 cm. Do Iin nay 1a khong dang ké,
nam trong gi¢i han cho phép an toan cling nhw khéng
lam bién ddi méi trwdng qua murc.

> Két qua du bao duoc sw bién dong muc nudc
theo thdi gian, trong d6 sau 5 nam khai thac muc nuéc
cing chi gidm it hon 1 m, nhitng n&m cuéi thei ky khai
thac mirc do gidm c6 xu hwéng nhd dan, sau 27 nadm
khai thac thi muc nwoc dong tai cac giéng khai thac
nhé hon rat nhiéu so vé&i mue nwée déng cho phép.

B&i vay co thé khang dinh, trlr lwong khai thac
nwéc dudi dat & khu cong nghiép Noi Bai la dam
bao, chét lwgng nudc t6t, dat cac yéu cau cap nuoc
cho san xuét va sinh hoat clia khu cong nghiép. Viéc
thiét ké khai thac voi luu Irgng 3.500 m *ngay dém la
hop ly, an toan va khai thac bén virng.0)
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Tém tat: Két quad nghién clu da lam ro déc
diém dia chét thiy vén cia khu vue NOi Bai, tinh
toén céc théng sé cua tang chira nudc Pleistocen
gp voi hé sb dan nudc K,-624 m’/ngay, hé s6
truyén muc nuéc a=0,41*10° m*/ngay. Nudre trong
tang chira nuée Pleistocen tai khu vuc thudc loai
siéu nhat, téng can say tir 0,098 g/! dén 0,11gf),
nuwéce trong, vi nhat, thudc kiéu Bicarbonat magne
hodc Bicarbonat clorua magne. Két qua nghién ciru
ciing da dw bao trj s6 ha thap muc nuoc theo thoi
gian, nhé nhét la 13,87 m (LK6) va Ién nhét la
15,53 m (G6) va tinh toan dé lun mat dét Ién nhat
sau 10% ngay (27 nam) tai khu vurc nghién ciru fa
1,7 cm. Tir nghién ctru do da chimg minh dugc
céng suét khai thac nuwéc trong tadng chira nuéc
Pleistocen 3.500 malng la hop ly, an toan, khéng
gay can kiét nguén nudc, sut lun mét dét hay dnh
huéng dén méi truong khu vue.

Characteristics of water aquifers in Noi Bai,
Hanoi city and the calculation
of proper exploitation reserves servicing
for production and life

SUMMARY

The study results have clarified the
hydrogeological characteristics of Noi Bai
area, calculated the parameters of the
Pleistocene qgp aquifer with the drainage

| coefficient Km=624 m“day, the water level

transmission coefficient a=0.41*10° m*/day.

The water in the Pleistocene aquifer in the
area is of super pale water, TDS is from 0.098
g/l to 0.11 g/l. The water is clear and fresh,
belongs to the type of magnesium bicarbonate
or magnesium bicarbonate.

The results of the study also forecast that
the value of drawdowning the water level over
time is as low as 13.87 m (LK6) and the
maximum is 15.53 m (G6) and the results also
calculate that the largest land subsidence
after 10° days (27 years) in the study area is
1.7 cm.

From that study, it was proviced that the
water exploitation capacity in the Pleistocen
aquifer of 3,500 m*/day is reasonable, safe. It
also shows that the water exploitation does
not cause water depletion, ground subsidence
or affect the regional environment.




