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Bdng 1. K6t qud xit ly s6 tiCu mang,u6i GNSS yd sai sd thdnh phdn

Chu k!,

Th6ng
612012

T6n didm TOa d0 Sai tri d
x,m Y,M mx, m my, m mp, m

A1 2321036.04 J 435350.952 0.007 0.009
A2 435355.926 0.006 0.007 0.009
A3 2320898.830 435385.518 0.006 0.007 0.009
A4 2321425.239 0.007

GPS6 2318833.960 436165.469 0 005 0.005

Th6ng
9t2012

2321036 011 0.009
A2 435355.694 0.009 0.009 0.009
A3 2320898.844 435385.492 0.009
A4 2321425.218 0.009 0.009 0.009

2318833.965 436165.462 0.008

Th6ng
1212012

A1 2321036.019 435350.905 0.006 0.006 0.008
L.) 2321298.813 0.006 0.007
A3 2320898.847 435385.490 0.006 0.007
A4 2321425.228 435401.523 0.007 0.009

GPS6 2318833.968 0.005 0.007

Bdng 2. DQ lech thdnh phAn tga dd cdc ddm GNSS yd sai sd tLwng img

DQ lQch thdnh phan to. a d9 Sai s6 thenh phan
dX, m dY, m P,m mx my rnp

A1 -0.023 0.039 c.011
-0.032 0.035

A3 0.014 -0.026 0.011 0.016
A4 -0.o21 -0.011 o.024 0.011

0.005 -0.007 o.012 0.009 0.009
0.000 0.000

A1 0.008 0.015
-0.007 -0.004 0.008 0.016

A3 0.003 -0.002 0.011 0.016
A4 -o.017 0.020 c.011 0.01 1 0.016

GPS6 0.003 -0.002 0.004 0.009 0.009 0.013
VN49 0.000 0.000 0.000

Chu
ky 2-

J

Do cao cac di6m ludi kh6ng ch6 GNSS duoc
chuy6n bing phuong phiip thriy chudn hinh hgc
dat hang lV Nha nudc, din ttr mQt di6m d6 cao
hang I Nha nudc (HP-MC) va m6t diCm hang lll
(M3) cta C6ng ty than Hdn Gai. C6c k6t qud do
dac dat duqc: sai s6 don vi trgng s6 Mn=i6.86
mm/km; sai st5 khep dO cao Wh=35 mm; sai s6
kh6p gi6i hqn W6n6=70 mm; sai s6 dO cao di6m
Yeu nhat mh=10.015 mm.

3. Mang lu6i tuy6n quan trSc vi kiSt qui xic
dinh cic dgi lugng dich chuy6n biiin dqng 

"
Tt 4 di6m kh6ng ch6 G.NSS tr6n, ti6n hdnh

thanh do n6i tdi cAc di6m ddu crla 16 tuy6n dich
dQng (A, B,.C, D, E, F, G, H, I, J, K, L, M, N, P, O)
(hinh H.1). Mang ludi tuy6n quan trSc niry duqc

ti6n hAnh do kCt hgp cirng thdi di6m do GNSS
(thans 6, 9, 12).

Tuy6n quan tr5c dich tlong 
'tfuqc 

thi6t k6 vu6ng
g6c vdi bd ting bai thdi. C5c m6c tr6n tuy6n dugc
b6 tri cach nhau khoAng 12+35 m tiry theo b6 rong
cia mat tAng, cdrc tuyen rech nhau 25=30 m va
duqc do beng may TDDT voi dQ chinh xac cao
TCR crla hing Leica. Cdrc m6c quan tric aiu m6i
tuy5n dugc do giao hoi tdi c6c di€m GNSS. r6i tl:,
d6 tiCn hanh do tdi cAc m6c cdn lpi trong tuy6n.

C6tng th(tc tinh cdtc dei tuqng dlch- chuydn
bi6n dgng

Cdrc dqi luqng dich chuy6n bi6n dgng duqc xec
a,inh beng .cac c6ng th0c:

a. Tri sO d0 lfn (d!ch chuyEn d0ng):
q=(H;*1-H), mm. (1)

G01rG l{GilEP ilro S0 28 - 2013

sll crurEil oE rnic on m6[m

rm

0.006
2321298.805

435401.551 0.006 0,009
0.007

A1 435350.929 0.009 0.009
2321298.820

0.009 0.009
435401.540

GPS6 0.008 0.007

435355,890 0.009
0.009

0.006
436165.460 0.005

-0.032 0.011 0.016
A2 0.015 c.011 0.011 0.016

0.030 0.011
0.011

GPS6
0.016
0.013

Chu
ki, 1-

2

VN49 0.000
-0.024 0.025 0.011 0.011

A2 0.011 0.011
0.004

0.010
t 0fi1

I
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c. Tri s6 dich chuy6n ngang
* Tri s5 dich chuydn doc theo tuy6n quan trdc:
t.fii,-X) (3)
.i. Tri s6 dlch chuyen theo hudng vu6ng g6c

tuyCn quan tEc:
€v=ili-r-Y) (4)
* Tri s6 dich chuy6n ngang todn ph6n:

. X6t ve thanh phAn cao d6, cdc m6c quan trSc co tri
s6 sr.rt l0n kh6ng lon, xdy ra tuong d6i d6u chnnq t6
dat de tren be mAt bai thai da bit dAu 6n oinrr aAn 

-

H.r. So d Adm GNSS vri c6c tuy6n quan
trdc ctich cl1ng bei d6 thai tht ngniqm tai nai
thei Chlnh Bdc-m6 than Nii 86o.

. Qua k6t qud quan-tric trong nem 2011 cho thay
k6t c6u d6t d6 chua 6n dinh, mQt s6 vtrng bi tr6i t6n
vdr cdc m6c c6 xu huong l[n xu6ng va huOng
chuyen dich ngang kh6 phuc tap kh6ng th6 hi6n
theo mot ph.uong 16 rdng [3]. Nhung d6n nam
2012, qua- s6 lieu quan tric duqc cO ine tn5y su
dich chuy6n va biCn d?ng b6 mit d dAy v5n cdn
phoc tap, tuy nhi6n c6 th6 nhin th6y kCt ceu d6t da
cl5 din 5n dinh hon, c6 xu hudng hin xu6ng vd
chuy6n dich ngang da rd rang hon vdi hudng
chuyBn dich v6 phia T6y. T6c d6 chuy6n dich cti
be mAt bai thai trong nem 2012 dd ch6m lAi hon so
vdi ndm 201 1 va tuong d6i nhd.

Tuy nhi6n, do dnh hudng cia khu vuc d6 thai
cia m6 Ha Tu da lam cho cec gi6 tri quan trSc
chuydn dich bB met b6i th6i vdn chua eU th6.r6
rang. Do viy, ki6n nghi c6n ti6p tuc quan tric d6
tim ra duEc quy luat vd cac tham s6 dich chuyen,
ti? d6 dlra ra bien ph6p xir lf thich hop bao ddm do
6n dlinh cia bai th5i n

(Xem tidp trang 26)

b. Tr! s6 biCn dqng ngang

^ dz-dt
I

E?*\

(2)

(5)

(6)

\
d

2
v

b-- 2 2

V6c to dich chuy6n
* Tri si5

E +rl

. e. Tinh t5c d6 chuy6n dich

v=!,mm/ngdy. (7)

Trong d6: Hir, .Hi - DQ cao c6c mi5c quan trSc
tuong Ong v6i lin quan trSc trudc (i-t; vi ti6p sau
d6 (i); qi, 1;1 - Cdc dai luqng lUn tru6c (theo hu6ng
tinh) vd sau cria m6t doqn (doan gi0a hai m5c g6n
nhau); | - Chi6u ddi cria doan; d{ d2 - Hinh chi6u
bdng cria chinh doan trong 2 l5n do truoc ve sau; t
- Thoi gian gi0a hai dot quan tric.

K6t qud-tinh toen cec tuy6n quan hic dich ct6ng
khu vsc d6 thai thi nshiem tai bai thdi Chinh Bdc
tluEc t6ng hEp d B6ng 3.

4. Kiit tuan vir kiiin nghi

,Qua k6t qud xrl ty s6 tieu 3 chu k! do GNSS c6c
di6m kh6ng ch6 phuc vu cho c6c tuy6n quan tric
t4i khu vuc bai thai Chinh B6c duqc thC hien d
Bdng 1 vd 2 c6 th6 nhdn thAy tr6n b6 mqt crla b6i
thdi co sU chuy6n dich ngang vdi xu th6 chung l2r

chuyen dich v6 phia Tdy vdi chu kj, theng 6-9 te
0.1+0.4 mm/ngay, chu ky th6ng 9-12 li 0{.2
mm/ngey. Qua k6t qud xrl lf sii li€u tr6n c6c tuy6n
quan tric d b6ng 3 cho t6c dO chuydn dich cOa c6c
di6m tr6n tuy6n quan trSc ttr 0.1+0.8 mm/ngay.

X6t vA thanh phdn chuy6n -d!ch ngang, cdc m6c
quan trdc c6 xu hudng chuyen dich vE phia T6y,
tuy nhi6n ven c6 su thay d6i theo huong Bic-Nam.
Nguy6n nhan cria su chuyEn dich vA phia TAy c6
th6 lA do trong nem 2011-2012, toan b6 ranh gioi
phia B5c di dugc m6 H2r Tu O5 thdi cqp vdo chdn
bal thai vdi t6c d0 nhanh vd c0ng dir.ng d6 thai d
moc cao clo +2s6 m. Voi kh6i lryEng d5t d6 thei
m6i c6 d0 rSng I6n ngam nu6c do mua lirm ting ti
trgng d khu vuc d6t at6 thai m6i, d6ng thdi vdi luu
lugng phuong tien d6 thai lon tao ep luc nen lCn
b6 m{t c6c khu vuc bai thii c0 bdn trong.

ia
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CNM sit cHUYEil oi rnic op mi

- . oc-l
Q ='l-6xp(-6t):---- (8)

c
Va lir d6 d6 x6y dgng c6ng thr?c thgc ngh@m x6rc

clinh bien dang dung bai thei nhu sau:
w(t)= vY*.6 r (e)

. Cong tlroc thuc ndiBn ph6 bi6n duorc Ong dung
d6 du t6o ti6n dang treo thdi gian li:

w1=wj(l-expp(af1) (10)

4. Kettuin
Oanh gfti |tc dong n6i tr.rung @TM) B yeu cAu

phrip li d6i l,(,i c5c dp-6n Krai ttic ldro5ng san. Chdt
luqrE DTM E mot ptr&! tt€ hiQn su rninh bqch h6a
trong cong nghiC. p khoing sin tip g'5c d0 bio vB m6i
fudng. 06 n6rg cao cfi5t k qng e6o ceo DTM c6n
pkii .rghiCn oinr todn difi c5c ngrry€n nhAn tdc dQng
va cl6i tuqrE t, tac @rE torE t?ng corE @n cua qu5
tinh c6ng nghC, trong ft bai thai la m6l d6i tlqng
quan feng. BAi thai la nguyen_nh6n gay r:a c6c v6n Ctd

vC m6i fudng bao g6m: 6 nhi€m m6i tuong, suy thodi
m6i trudng vi tai bi6n m6i trudng. T6c dQng cua bii
ttuii d6i voi mOi trudng vira manh n€ var, lau dai.
Cirng v6i thdi gian, c6c que finh dit'r chuy6n va bi6n
dang xiy ra vdi cac loai hinh va cusrp d0 khac nhau.
Phuong phip nghien cOu va dq b6o Oe xudt tren Oay
E ph0.hop rong Cfidu kien MCJ Nam, cho phep nhin
diQn day dri hon tsc dQng cia Mi thdi vdr hQu qud cria
n6 d6i voi c6c thdnh ph6n tai nguyen vd m6i tuong.
Cdc dai luqng bi6n dang theo hdi gian hang chqc nam
sau ld cac th6ng tin h6 trq cho dU 6n cii tqo vA phqc
h6i m6itnrdng duEc hoan $iCn hon.O
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