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ANH HUONG CUA KHAI THAC NUGC NGAM PENLUN SUT
MAT DAT
Nguyén Xuin Min'?, Nguyén Viin Nga’,
Diwo Viin Tuyét’, Nong Nguyén Minh Thiy”
! Bai hoe Mé - Bia chit
* S Tai nguyén — Méi trucmg Tp HCM
3 Pai hoc Binh Dromg

TOM TAT

Hign nay viée khai thac mede ngam phuc vu cho cuge song & ede do thi lim dién ra véi mire dg
Agdy r_.:.rng il fdng. Viee khat thae mede J'Jgum keo ﬂjea Ilﬂﬂg logt s co .Hmri'ﬂ’ maong mr.rau il
trong cdc hign twgmg do ld lin sut mét ddr. Pdy ld vdn dé cd tinh cdp bach va ic.rr zar. Viim dé lim
sut mdt ddt doi hoi phai co nhimg nghién e Iy thuyét va thie nghiém d@é dir béo sdm va diea ra
nhiimg giai phap pﬂaﬂg ngier phic .Fh.p

Tmuﬂr bai viet nay cdc tac gia da sie Jungpﬁmg phép Iy thuyét va thiee nghigm dé xde dinh s
hinh thanh phéu ha thdp mire medre va di ha thdp mure mede trong khai thic mede ngdm. Két qud
nghién ciru cho rhc.u.

- Liim sut mar dit co lién quan chdt che vii do ha thap muce mede ngam do khai thac. Mice d6 han
Iﬂ.:.rIp Mmiec e ug.:.rm Phy thugc vao dg lim ciia ha lepmg hiit, ban kinh danh hwemg ciia pherr ha
thiap mirc mrire, hé 5o tham ciia dat ting chira mrive, dwemg kinh cia giéng khoan nurde va cde yéu
to thaiy win khde.

- B ha J'Irug mure muecre trung binh phu thuge vao khodng cach giita cac giéng, hé 56 tromg tic
giita cdc giéng cia hé thing u?éng!chm thie nirde ngdm.

Tir dd ede tde gia diea ra u.rch xde dink &6 in mde ddt nhim die bdo sut lin ¢o thé xdy ra, giip
che cong tac phang tranh kip thei.

Tir khda: Lim syt mit dit, phén ha thip mye nurée, ban kinh dnh huiomg, giéng khai thic nisée ngim.

EFFECTS OF UNDERGROUND WATER EXPLOITATION ON
THE LAND SUBSIDENCE

ABSTRACT

At present, the expleitation of groundwater for living in big cities is imereasing. The
exploitation of underground water led to a series of unexpectsd incidents; One of the
phenomena 1s land subsidence. This 1s an wrgent and topical issue. The issue of land
subsidence requires theoretical and rigorous studies to early forecast and provide appropriate
preventive measuras.

In this article, the authors have used theoretical and empirical methods to determine the
formation of fumnels to lower water levels and to lower water levels m groundwater
extraction. Research results show that:

- Land subsidence is closely related to the groumdwater level reduction due to exploitation.
The low level of underground water level depends on the magmitde of the suction flow, the
mfluence radms of the fimnel lowening the water level, the permeability coefficient of the
aquifer, the diameter of the borehole and other hydrological factors.

-The average lower water level depends on the distance between the wells, the mteraction
coefficient between the wells of the system of underground water exploitation wells.
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From there, the authors give a way to determine the land subsidence in order to predict the
possible subsidence, which helps prevent timely work

Key words: Land subsidence. hopper lowering water level, impact radius. groundwater

extraction well.

1. bat viin dé:

Khi khai thic nude ngim myc nudc
bi ha xudng, két qua la 1am cho can bing
ap luc bi thay doi. Ap luc dia tang tang lén
khi muc nude ngam ha su, dit da bi nén
ép va do d6 din dén lin dit.

Bai viét dé cap dén phuong phap xac
dinh d6 ha thip muc nudc ngam va do lun
dit khi khai thic nuée ngam

2. Xac dinh cic thong so cua vung ha
thap muc nwéc do khai thic nwéc
ngim

Khi bon nuéc Ién theo cac giéng dimg
voi luu lugng Q, sé hinh thanh phéu ha
thap muyc nude. Phéu nay c6 dang hinh
non nguoc: dinh la diém ha thip muc
nuée tai thanh giéng, day c6 dang hinh
tron vai ban kinh R. Chiéu cao cua hinh
non 1a dé ha thip myc nudc S, ban kinh
day R dugc goi la ban kinh anh huong.
2.1. Bdn kinh anh hwong R:

Ban kinh anh huong R 1a mét ham so
cuahe s thim k. hé s6 nha nude I, chmu
day tang chira nurée, thoi gian bom, nguon
cung cap nudc va quan hé thuy lyc cua
nude duoi dat.

Ngudi ta o thé ding phuong phap
bom ép nudce thi nghiém dé xac dinh ban
kinh R hoic xic dinh bing céng thirc thuc
nghiém.

2.2. Xic dinh dé ha thip mwe meéc S:

Trudng hop ting chira nudc khong ap
voi giéng bom hoan chinh moi quan hé
gitra Iru lugng hiat Q va do ha thap muc
nudc S theo Puypuy nhu sau:

H =N
lgR-lgr

Bién doi dua dén:
A ! . _OIRID
S=H-h=H- |H _—_—L336k .m

Trong do: H - chiéu cao muc nuée, m; 1 -
ban kinh giéng hit nuée, m; k - hé b
thim, . m/ngay- dém; Phuong trinh ducmg
ha thap muc nudc tai vi tri x cach giéng
bom sé la:

Q=1336k .m/ngay-dém (1)

(&)

H! =(H-S) + lg(;)(H-S)S,m

(&)
lgl% ’
Trromg hop tang chira mrdce c6 ap:
o1g(?/)
S=—of~ | 4
273kM
Trong do:M - chiéu day ting chira nudc
€O ap, m;

Phuong trinh dudmg ha thip muyc nude:

X
H =H-$ i
PEETIY M T

)

Trong tnrcmg hop ting chira nudc co
nhiéu I6p 6 hé so tham khéc nhau thi sir
dung hé sb thim tuong dwong, xic dinh

nhur sau:
ZZ , m/ngay-dém; (6)

l

Trong d: h: - chiéu day cua cac lop
dat, m; ki - hé sb tham cua 16p dét thir i,
m/ngay-dém;
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2.3. Ha thip murc mwdc khi cé hé thing
giéng khai thic

I{hi khai thac nuoc ngém phuc vu cho
din sung, ngudl ta dung bdi gieng. Bai
giéng co thé bd tri theo tuyén hay theo
dinh mot da giac trén khu vue niao do.
Thuimg thi khoang cach cic giéng cin bd
tri sao cho: L= 2 R,

+ Trong truomg hop glfmg hoan chinh
trong tang nuoc khéng ap luu hoong gleng
don xdac dinh nhur san:

L366k(2H - 5)5

— T
Qd : T 373RE, A fngdy-dém;
Err L
(7

+ Trong truémg hop giéng hodn chinh
trong ting chira nudc co ap thi luu luong
giéng dom xac dinh nhar sau:

2T3kM S
L . 1T3R R,
L!

Qﬂ.=

m’/ngay-dém;

2rr
(8)
+ Chiéu cao miyre murdc gilra 2 giéng
ké nhau:

H,:H-S[l-ﬂ.d—-i;]a,m
(R, +R,)

Trong cac cong thire (7). (8) va (9)
cac ky higu nhur sau: L - khoing
ciach giira 2 giéng, mr - bin kinh giéng
bom, m:H - chiéu cao myc nude khong
ap, m:M - chiéu day tang chira nudc co
ap, mck - hé 50 tham cia tang, m/ngay-
dém:Ri1, R2— ban kinh anh hudmg & phia
bom murde va & phia mién cung cap; o -
hé s0, xac dinh nhu sau :

= (R+R) | L
a= ———=— " 4=]735lg—:
(R +R)+204 Ty
(10)
56 luong giéng cin thiét duoc tinh tir

diéu kién sau: Qoin mide = EQd{tch ]a tcl-ng
hm lrong khai thac ha.ng nhu ciu sir

dung).

&)
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3. XAC PINH DO LUN DPAT DO
KHAI THAC NUOC NGAM

3.1. Khi khai thdc nidc ﬂg&m thirong la
ba tri hé thong giéng nhur hinh 3

(ia tri ha thﬁp murc murdc trung binh
durge xac dinh nhar sau:

1 L
s, -E[HL-_!H;JL], (11)

Phwong trinh duwémg cong Hy xac dinh
theo S P. Avrianop nhu sau:

H =H- 5{1--}: m, (12

Thay (12) vao (11) ta co:

S =H -ﬂ[ﬂ -3[1 -%}J]n’x

- H{l-a}-rs{-%] (13)

Truémg hop bd tri L = 2R ta co
5. =H(l-a).
Thay « vae (12) ta cd:
5, =H|1- (R +&,) 7
(R, -R,)+2L0733lg—
JI.'?
_ali_ (R+R)
(R, +R, }|+144561h:i
i .Tr
(14)
3.2. P ting dp luc do ha thidp muec nirde

mgdm:
Trong ting khéng ap. dé ting ap huc
xac dinh nhar sau:

Ap = 5:[1-%];«, . kGlem?, (15)

Trong dé: n - dd rong cia lop dit da;
Vo — tromg tur cia murde
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= R 3“: 1
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Hinh 3. H¢ thing giéng hoan chinh cé phéu ha thap mue medc giao nhau

4. Xsc dinh d§ lin do xdi ngim

Nhiéu truomg hop do dong nuoc
ngam chuyen dong von gradient lom, toc
dﬂ lém, mdl trromg dit da co n]'neu 16
rong, xop...sé tao ra hién tugng xoi ngam:
hign tuong cubn hat dit da di khoi w tri
ban diu va tao ra khong gian trong réng
trong dia tang Lic nay dia ting phia trén
cac vung trong rung do bi nén ép, sup
xuung gay sup lin bé méat coa khu vire do.
Dién tich ving sup lin co thé dén hang
ngan ha. Nguyén nhin giy ra x6i ngim
ciing lién quan dén khai thic nude quy mé
lém, thiao khd ving khai khoang. .., Dudi
diy trinh bay phuong phap xic dinh dd
lin do hién trong x6i ngim.

Ta coi x6i ngim cé ban chit nhir viéc
con ngudi tao ra mt khong gian ngim
(xdy dung cong trinh ngﬁm} trong dia

ting. Bai todn cd I'.hé dura vé xét anh huong
ctia cong trinh ngam (khong gian ngim)
den gia trl syt lan bé mat dit. Céng trinh
ngam trong nén dat yéu va bio hod mrdc
sé piy mot hau qua: lam cho mat dit b1
lin. Lin him Vin Thanh & Tp. H6 Chi
Minh 1 mét trong nhimg canh bao vé vin
dé nay. Trong bio céo nay dé cap dén vide
xdc dinh dwomg cong hin mat dit khi tao
ra khéng gian ngim (cong trinh ngim).
Pham vi dé cdp: chi xét yéu to giy lin mit
dat do tao ra khoang khong trong liing dét.

4.1. Dt bai todn:

Gia sir trong long dit ngudi ta dio
méit khoang tring dé 1am céng trinh ngim
{hinh v&4). Cac kich thwde hinh hoc duge
cho truée. Chimg ta cin xic dinh hinh
ding dudmg cong lin, dé 1om cue dai va
Iin tai toa do x.

Hinh 4. Sor i bé tri cong trinh ngdm

I-mgi :?cf{ ban dau; 2- diremg Ii'm,"M- chién cao cong trinh
H- chiéu sdu ddt cong trinh ngam, y - goc dnh huomg.
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Bing 3. Gia tri 5(x) theo x

* 0 30 100 150 190 200 210 220
H
0 120 (2.0 (2.0 2.0 1,9993 | 1,0000 | 0,0006 | 0,2 10°
20 |20 |20 |20 1,9999 | 19640 1,000 | 0,0339 | 0,0006
0 |20 |20 |20 1.9999 | 1.8700 | 1,0000 | 0.1299 | 00096
40 (2,0 |20 (19990 | 1.0990 | 17615 | 1,0000 | 02384 | 00359

Dua viao cac két qua tinh toan cho thay
v&i mé hinh dit bién dang déo thi:

- Puimg cong lin trén miat dat do xiy
dung cong trinh ngém cd gid tri cuc dai tai
x =0 vi trén ving lan cin vai x == 12 ;
d6i ximg qua truc y; s& tat din khi x tién
dén mét gid tri gidi han( x=| 2+ 0,1
20

- Trj si 1ém nhét ciia d6 lin phy thude
nhiéu vao chiéu cao céng timh M, chiéu
sou H va coc yéu td dia chit cia mui
trivémg dit do thung qua tham sd.

- Khi dé séu dit edng trinh khing lon
H = (4-3)M, thi gid 1 d§ lom cuc dai it
thay doi theo H.

5. Két ludn

- B ha thﬁp MLC Nrac ngﬁm do khai
thic phu thuje vao dj lom caa heu hrong
ht, ban kinh anh huong cia phv:—:u ha thap
mirc mréc, hé so thim cua di tang chira
nude, duimg kinh cua giéng khoan mrdec
vi cic yéu to thay van khic.

- Trong khai thac mrde ngiam bé tri hé
thong giéng khai thac gin nhau, do ha
thiap muc nude trung binh phu thude vao
khoang cach giita cic giéng, hé sb tuong
tac giira cic giéng o.

TAILIEU THAM KHAO

-Ha th;ip IMLUC Nurdc ngé.m (hodc giam
mirc ap luc coa mrdc co ap) s€ lam ting
ap luc hiru higu lén dit va do la nguyen
nhin lam cho dat bi nén lan, cb két - két
qua la lam dia ta.ng lin sup.

- Khi khai thic véi ti.:n:: dd lom va
gradient ap lirc 16m trong l,ang chira mudc
g6m dit ba rivi, xop, thanh phan hat theo
kich thudc khic nhau sé dan dén xoi nEan1
vé tao nén khéng gian trdng tn:mg dia ting
— day ciing la nguyén nhan din dén sup
dat.

- B8 lin mit dit phu thude khéng chi
vio dé ting ap do ha thip myc nude ma
con phu thudc vao hé s6 nha mrée dan hoi
ciia lap dé, chiéu day ting chira nirde, do
rong cia lop dét da...

- Béo cdo dé cip dén phuomg phip
xdc dinh lin dét do khai thic nuée & hai
khia canh:

+ Khai thac mrée ngam lam giam ap
luc hay ha thip mye mrde ngim din dén
ting ap lc hiru hiéu nén dét di dia ting —
nguyén nhin lin sup dat.

+ Khai thac nudc ngam lam nay sinh
hi¢n tweng xoi ngam. tao khing gian
trong trong dia ting - din dén sup dat.
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