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BE MAT DO THAY DOI MUC NGUOC NGAM

1. Ddt v6:n d6

X6c dinh dO hln bd mdt do htt nudc ngAm c6 !'
nghla thuc tC rdt rluan trong trong nhidu linh vuc.

d nhidu nudc vdn dd ndy dd du-o. c nghrOn criu tit
iAu. Ri€ng Vi0t Nam ldn dAu ti6n So Khoa hoc

COng nghO vi MOi trudng Ha NOi cho ph6p xAy

Cung mOt so tram quan tr6c de phuc vu cOng t6Lc

quy hoach hqp ly khai th6c nudc duoi ddt vi du
b6o lAu ddi dlp (rng cOng nghi€p ho6, hiOn dai ho6

dat nudc. Bii ndy trinh bdy nOi dung phuong ph1p

du blo do hin bd mlt theo c6c sd lt€u dI quan tric
duoc tai cac tram do uoi trdn trong lnot sd nlm.

2. chgn ddi tuong vi nO hinh linh toin

a) So dd k€'t cdu cdc didm do ltin Irottg tram
quan tdr

Trarn do x1y dung trong pham vi nhi miy nudc.

C6c diOrn bo tri trcn dien tich mat blng khoing 15

mt. Theo chidu sxu tuy tiruOc vio cOt dia tAng, b0

tri tu 3 den 4 didm do hin trong tung lop dAt khlc
nhau vd rndt m6c chudn nem trong tAng dit g6c

duoc xem ld dn dinh kh0ng bi ltn. Hinh 1 m0 td
kdt cdu ciia tram do s0 3 ThAnh COng, tren do d5

k!'hieu Mt, Mz, Ms, Mq li c6c m6c do hin trong
clc lop ddt dai dion nam o nhfrng d0 sAu kh6c

nhau, cdn Mc ld mOc chudn nim trong tdng dA Cin

dinh sAu 81,5 m. Tuon-c tu ki hieu Ur, Uz, U:, Ua

li cic piezometer d€ do muc nuoc ngdm.

b) Phdn tich co ch?'ldm vi€c cia cdt dia tdng

tai lram quan trdc

Dua vdo hinh l, t6ch cOt dia tAng phan bri tai vi
tri tram quan trdc vdi chi6u cao h ke u mat ddt dch

d6y tAng chulL nudc (xem tAng niy kh6ng bi l(rn vi
moc chudn Mc nim trong d6) r6i nghi0n cfru d0

lin th6ng qua cot dia tdng phAn to ndy. Co che
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chiu luc cua cot phAn tO hoin to)n tudng tu m0

hinh mOt thanh chiu n6n, gdm nhi6u doan vat licu
c6 modun din hdi vd h0 sd Poisson khic nhau thay

deii theo tlng doan duoc n6i vdi nhau. Doc theo

cot phan to ti trcn xudng, dd duo. c bo tri c6c diem
do lfn theo dinh ky hdng th6ng de ldy sd liOu.

Chinh c6c mdc nAy (hinh l) cho ta gi6 tri sO doc

chuydn vi Allcua doan d6 dtrdi t6c dung cua tdt cri

c6c loai ngoai lrrc di duoc quy vd tii trong phAn b0

q(z) c6 hudng di xuong (frinlr 2b). Theo lji thuycl
c6c chuydn vi ciia cAc didm di do til c6c m6c M1,

Mz, M.,, Ma so vdi mOc chudn Mc (hinh 2a), tic li:

Al. = yilo + Al.t + Al2 + Al1 (l)

trong d6 Al,, - dQ lirn tai bd mlt. Ali- dO lin bd mlt
tai cilc mdc do Mt.Mz, M:, Mt o c6c do sAu kh6c

nhau so vdi moc chudn Mc.

Nhu vay sodd o day hgp l!' nhat li xem cOt dia
tdng nhu rndt thanh chiu n6n d6ng txm da bie't

trong rnon Sfic bdn vat lieu vi mdn L!' thuy€i ddn

hdi u-31.

c) Chon ddi ttrong vd m6 hinh ttghi€n cftu

Trong bdi toAn niy, rd rAng doi tuong nghien

c0u cria m0 hinh to6n chinh li cOt dia tAng phAn tO

trong hinh 2b. TrOn dOi tuong d6, c6c sO lreu vd dO

lin bd mat di duoc xu l!' qua c6c sd doc ciia c6c

moc do theo thdigian (theo chu k! ln I thang) I3,
4l chinh lI ddu ra cua doi tuong, cdn s6 liOu vd dO

sAu muc nu6c ngdm (nhAn td gAy ra lfin do hfit
nuoc) tuong ung tung thdi dicm, chinh Ii ddu vio.
Mo hinh bii to6n xAc dinh dO lirn bd mat do khai
th6c nudc ngAm theo so li€u dd do, hon l!' nhat

theo [5-7, 9] ld chuydn bii to6n tim him hdi quy

tuyen tinh cho dOi tuong nghien cfu dudi dang :
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3. bno dQ lin theo thoi gian tr6n co sd crta
him ha^i quy

Him hdi quy (2) ld c6ng cu thuxn ldi dd du beo
bi€n Y ddi v6i thoi gian rrong ruong lai. K! thuAr

(2) du b6o tr0n cd sd hdm hdi quy da dudc xem nhu
mOt trong nhiing k! rhuAr hoAn thi0n nhdt. Khi du
b6o, chirng tOi di thuc hiOn cdc budc sau :

- Cho ddu v6o X, dAu ra y dd xAy drpg
hdm hdi q

- X6c dinh c6c h€ sd b cria hdm h6i quy,
- Kidm dinh mo lrinh,
- X6c dinh c6c gi6 tri vio du blo cria c6c bien

d0 u muc nudc
ng u b6o y(m) -
d0

Chiing tOi dd duo.c chuong trinh tinh hdm
hdi quy vd du b6 do l(rn cho c6c rram do bidn
dang ltn b y
kei quri tin I

tric trong
l0 nam (120 th6ng) In :
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Hinh 1. So dd bd tri c6c didm do l0n trong tram quan rric
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Bdng L K€l,quA quan tr{c vA dqr b6o

Tr4m Nggc HA Tram s0 2 Ph6p Ven

., r - De quan.ffi;46 Du b6o sau lo nlm
uac tnam so 

thhng thrl60 (120 theng) d€n th6ng

DY b6o sau 8 nAm
(96 theng) ddn

(5 nam - 1994+1998) 1212003 (a n4rn:_129!1122 th6nq t212003

M1rc nu6c ngAm

S0 do d0 l0n

22,58m
6,7 mm

2l,875 m
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Hinh 2. M0 hinh chiu luc ciia c6t dia tdng

a) Bidu dd lfin, b) Thanh (cot dia tdng)

Ddi vdi tram sd 2 PhAp VAn c6 kdt qui duoc

thd hicn trong blng l. Vay sau 8 nam do lfn tai

tram Ph6p Vln ld 154,581 mm.

rfr lud.N

- Theo sci ligu quan tr6c trong qu6 khf dd lap

duoc chuong trinh gdm hai nOi dung : xic dinh

hdm hdi quy, dU b6o d0lfin bd mat tai tram do'

- D[ ding chuong trinh ndy Cd 0u Uao d0 lfin

cho c6c tr4m do Ngqc Hi, Mai Dich, Thanh C0ng,

Ph6p Van ciia Hd Noi'
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vdi sd doc lin ban ddu lA 1,2 mm. VAy sau l0 nf,m,

lfn bd m4t tai tr+m do Ngqc Hn ld I '023572 
cm,

- Day ld c6c sd lieu vA phuong ph6p dq bAo ldn

dAu dugc cOng bd d Viet Nam.
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SUMMARY

The forecast of land subsidence caused by

groundwater table change from the monitoring data

of land subsidence stations

The article presents the application of

experimental in duct cast of the

magnitude of land 5 bY ground-

water table change The inPut

data were received from land subsidence stations

belonging to Hanoi building technology Institute'
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