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DU BAO PO LUN MAT PAT TU s()' LIEU
QUAN TRAC CUA CAC TRAM DO BIEN DANG LUN
BE MAT DO THAY POI MUC NGUOC NGAM

1. Dt van dé

Xéc dinh do 16n bé mat do hit nude ngdm cb §
nghia thuc té rat quan trong trong nhiéu linh vuc.
() nhiéu nude van d& nay di duoc nghién ciru tir
lau. Riéng Viet Nam ldn ddu tién S& Khoa hoc
Cong nghé va Moi truong Ha No6i cho phép xay
dung mot s6 tram quan tric d€ phuc vu cong tac
quy hoach hop 1y khai thic nuGe dudi dat va du
bao lau dai dip Gng cong nghiép hod, hién dai hoa
dat nugc. Bai ndy trinh bdy noi dung phuong phap
du bao do 1an bé mat theo cic s6 ligu da Quan tric
duge tai cac tram do no6i trén trong mot 6 nam.,

2. chon 467 tuong va mé hinh tinh foin

a) So do kéi cdu cdc diém do lun trong tram
quan trde

Tramdo xay dung trong pham vi nha miy nudc.
Cac diém b tri trén dién tich mat bang khoang 15
m?. Theo chiéu sau tuy thudc vio cot dia ting, bd
tri tir 3 d&n 4 di€m do lan trong timg 16p ddt khic
nhau va mot méc chudn nidm trong ting da gdc
duoc xem 13 6n dinh khéng bi lan. Hinh 1 mo ta
két c4u cla tram do s6 3 Thanh Cong, trén d6 di
ky hieu M;, M,, M;, M, ta cac moc do lan trong
chc lop dat dai dien nim O nhiing do sau khac
nhau, con Mc 13 méc chuin nim trong tdng da 6n
dinh sau 81,5 m. Tuong tu ky hiéu U,. U,, Ui, Uy
1a cac piezometer dé do muc nuéc ngdm.

b) Phan tich co ché lam viéc cia cét dia tang
1ai tram quan trdc

Dua vio hinh 1, tich cot dia tdng phan bo tai vi
trf tram quan tric véi chiéu cao h k& tir mat dat dén
day tdng chua nude (xem tdng nay khong bi lan va
moc chuin Mc ndm trong d6) réi nghién ciu do
ln thong qua cot dia tdng phan t6 ndy. Co ch€
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chiu lrc cia cot phan t6 hoan toan tuong tu mo
hinh mot thanh chiu nén, gém nhiéu doan vat lieu
c6 modun dan héi va hé s6 Poisson khic nhau thay
ddi theo tiimg doan dugc ndi vdi nhau. Doc theo
cot phan t& tir trén xudng, da dugc bé tri cac diém
do lan theo dinh ky hang thing dé€ 14y s6 lieu.
Chinh cic méc nay (hinh 1) cho ta gia tri s6 doc
chuyén vi Al; clia doan do dudi tac dung cua tat ca
cac loai ngoai luc da duoc quy vé téi trong phan bd
g(z) co huong di xuéng (hink 2b). Theo ly thuyeét
cac chuyén vi cla cac diém da do tir cac moc M,
M>, M;, M, so v&i mdc chuan Mc (hinh 2a), tirc 14 :

A, =4l + Al; + AL + Al (1

trong do Al,, - do lan tai bé mat, A/; - do lin bé mat
tai cac moc do M,. M. M;, M, & cac do sau khic
nhau so vdi méc chudn Mc.

Nhu vay sodé ¢ day hop 1y nhat 12 xem cot dia
ting nhur mot thanh chiu nén dang tam da biet
trong mon Strc bén vat lieu va mon Ly thuyét dan
hoi [1-3].

¢) Chon doi twong va mé hinh nghién citu

Trong bai toin ndy, ro rang doi tuong nghién
clru ctia moé hinh toan chinh 12 c6t dia tdng phan td
trong hinh 2b. Trén ddi tugng do, cac s6 lieu vé do
Itn bé mat di dugc xir 1y qua cic s6 doc cla cic
mdc do theo thoi gian (theo chu ky 14 | thang) (3,
4] chinh 12 du ra cua doi tugng, con &6 ligu vé do
sau muc nudc ngdm (nhan 8 gay ra lin do hit
nudc) twong trng ting thai diém, chinh 1a ddu vao.
Mo hinh bii toan xac dinh do lan bé mat do khai
thic nudc ngdm theo s6 lieu da do, hgp ly nhat
theo [5-7, 9] 14 chuyén bai toan tim ham héi quy
tuyén tinh cho d6i tugng nghién ciru dudi dang ;
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Hinh 1. So d6 b6 tri cic diém do lan trong tram quan tric

Yy =by+bx, +byx, +..+ b x, 2)
)fl b, 11 x,
V2 b, g2
Vs b, 13 x,
(P)=4. bi®) =i bio=4. 3)
.A F’" I n x|
Yn '

3. Du bao do lin theo thoi gian trén co sé ciia
ham hoi quy

Ham héi quy (2) 13 cong cu thuan loi d€ du bao
bien Y ddi voi thai gian trong tuong lai. K§ thuat

du béo trén co s0 ham hdi quy da duge xem nhu
mot trong nhitng ky thuat hoan thién nhat. Khi du
béo, chiing t6i di thuc hién cic budc sau :

- Cho cic dau véo X, ddu ra Y d€ xay dimg
ham héi quy.,

- Xac dinh cic he s6 b cha ham héi quy,

- Kiém dinh mo hinh,

- Xac dinh cic gi4 tri vao du bao clia cac bién
doc lap : thoi gian t (thang), do sau muc nudc
ngdm H (m), x4c dinh gid tri ra cta di bao y(m) -
do lan. Dua ra cac két qua tinh toan.

Chiing toi da I4p dugc chuong trinh tinh ham
héi quy va du bao s6 do 1an cho cac tram do bign
dang lun bé mat ddt Ha Noi. Bang 1 dudi day trich
ket qua tinh cho tram Ngoc Ha véi s6 lieu da quan
tric trong thai gian 5 nam (60 thiang), du béo cho
10 nam (120 thang) 1a :
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Bdng 1. K&t qua quan tréc va dy bao

Tram Ngoc Ha

Tram s 2 Phiap Van

Céc tham s6 Di quan tric dén

Du b4o sau 10 ndm

Pi quan trdc dén Dy béo sau 8 nam

thang thir 60 (120 thang) dén thang théng thir 43 (96 thang) dén
(5 nam - 1994+1998) 12/2003 (4 ndm - 1996+1999)  thang 12/2003

Muc nuéc ngdm 22,58m 21,875 m 18,35 m 20,005 m
S6 do do ltn 6,7 mm 11,43572 mm 93,125 mm 168,391 mm
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Hinh 2. M6 hinh chiu luc cla cot dia ting
a) Biéu d6 lan, b) Thanh (cot dia tdng)

DG6i véi tram s6 2 Phip Van c6 két qua duge
thé hién trong bang 1. Vay sau 8 nam do lin tai
tram Phap Van 12 154,581 mm.

KET LUAN

- Theo s6 ligu quan tréc trong qua khir da 1ap
duoc chuong trinh gém hai noi dung : xic dinh
ham héi quy, du béo d6 Ian bé mat tai tram do.

- D3 dung chuong trinh ndy dé€ du bao do lan
cho céc tram do Ngoc Ha, Mai Dich, Thanh Cong,
Phap Van cta Ha Noi.

- Khoang thei gian du bdo cho phép ldy bing
1.5 dén 2 khodng théi gian dd quan trdc trong qud
khir, néu he s6 trong guan cang gén 1 thi khodng
thoi gian dur bio co thé tang thém. DGi voi tram
Ngoc Ha duge quan trdc trong 5 nam (1994-1998).
da du béo cho thang 12 nam 2003 (10 nam sau, ké
tir 1994) cho két qua s6 doc lin la 11,43572 mm so
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véi s6 doc 1tn ban ddu 12 1,2 mm, Vay sau 10 nam,
1an bé mat tai tram do Ngoc Ha 13 1,023572 cm.

- Pay 1a céc s6 lieu va phuong phap dy béo ldn
déu duoc cong bé & 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 ductive method for forecast of the
magnitude of land subsidence caused by ground-
water table change in the Hanoi area. The input

_ data were received from land subsidence stations

belonging to Hanoi building technology Institute.
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