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1. Mé dau

Thé trong truong va hinh dang Trai Dat dugc
tao nén boi sy phan bd vét chat trong pham vi gidi
han boi bé mit ty nhién cda trai dat. Trong d6 anh
huéng chu yéu tuong Gmg véi budce song dai duogce
quyét dinh boi vat chat phia dudi mat geoid. Anh
huong con lai twong tmg véi bude song ngan duge
dic trung boi 16p vat chat giita mat geoid va bé mit
ty nhién. Thanh phan nay c6 bién do nho nhung
thuong bién déi phirc tap do anh hudng ciia bé mit
dia hinh, nhit la & vung mii, vi vay can duoc tinh
dén khi can ddm bao mirc d9 chi tiét va do chinh
xac cao d6i véi sb liéu ddc trung cho thé trong
truong va hinh dang trai dat, trong d6 co do léch
day doi.

Hiéu qua cta viéc tinh anh huong cia dia hinh
trong d¢ 1éch day doi da dugc minh chirng trong
nhiéu két qua nghién ctru da cong bd & nudc ngoai.
Tiéu biéu 1a trong [3], tac gia da cho thay néu sir
dung thém ca sb hiéu chinh do anh hudng cia dia
hinh thi d¢ chinh xac cua d¢ 1éch day doi theo mo
hinh trong truong EGM 2008 trén khu vuc Chau
Au co6 thé ting 1én 65% [3]. Tuong tu, két qua
nghién clru tai vung nai Swiss Alps cua Puc cho
théy d6 chinh xac cta d¢ Iéch day doi theo mo hinh
EGM2008 tang 1én 75% [3].

Cau hoi dat ra, 0 Viét Nam, anh hudng cua dia
hinh trong d¢ 1éch day doi c6 tri s6 ¢& bao nhiéu,
bién thién theo quy ludt nio, can tinh dén hay cé
thé bo qua? Giita anh huong cua dia hinh trong d
1éch day doi va d¢ cao dia hinh tai diém xét c6 moi
tuong quan nhu thé nao? C6 thé sir dung do cao dia
hinh tai diém xét dé xac dinh anh hudng cua dia
hinh trong d6 léch day doi hay khong? Dé tra 1oi
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duogc cau hoi nay, ching t6i da thuc hién khao sat
va dua ra buc tranh chung vé do 16n cua dai luong
nay va moi tuong quan ctia n6 véi do cao dia hinh
tai diém xét trén hai ving nii dic trung ctia nudc
ta: Tay Béc va Tay Nguyén.

2. Cong thirc xac dinh anh hwéng cia dia hinh
trong do 1éch day doi

Cong thic chung dé tinh anh huéng cua dia
hinh trong d6 1&ch day doi c6 dang [4]:

n 27[
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n 21!
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7 00 r

trong d6 &' va 77 tuong Ung la anh huong cua dia
h1nh trong 4o léch day doi trén mat phéng kinh
tuyén va mit phing thang dung tht nhit, H' 1a do
cao dia hinh tai diém chay trong vung xét, r la
khoang cach tir diém xét dén diém chay, G 1a hang
s6 hip din, & 12 mat d6 vat chit cua 16p dia hinh; v
1a trong lyc chuan trung binh, A 1a géc phuong vi
clia huéng tir diém tinh dén diém chay, r; 1a ban
kinh gidi han cua vung lay tich phan.

Trén co s& cong thuc tich phan téng quat (1a),
(1b), dé trlen khai tinh toan trong thuc té, trong [3]
da dé xut phu’ong phap tich phan sé véi cac cong
thirc tinh cu thé. Nhim ting thém giai phap tinh
toan dong thoi co diéu kién so sanh, déi chiéu,
kiém chimg d¢ tin cdy cua phwong phép tich phan
s6, chung t6i di dé xuit thém phuong phap sir
dung ham Spline tuyén tinh [1].

Theo phuong phép tich phén s, cong thuc (1a)
va (1b) twong tng trién khai thanh [4]:
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Thyc chat, ving ldy tich phan ¢ trong (la),
(1b) dugc chia nho thanh cac 6 hinh vudng gioi
han boi cac canh véi hoanh d6 x;., x; va cac tung
dd yj1, y;- Do cao H ;’chinh 1a d6 cao trung binh
ctia moi 6 vuong. Hé so Ijj chinh la anh hudng cua
6 vudng nho véi chi s 1, j va duge xac dinh ¢ dang

trién khai:
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Theo phuong phap sir dung ham Spline tuyén
tinh, cong thtc (1a) va (1b) twong Gng trien khai

thanh [1]:
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Tuong tu phuong phép tich phan s6, ving ldy
tich phan dugc chia nhé thanh cic 6 hinh vuong
duoc gidi han boi cac canh v6i hoanh df x;, x; va
tung dd y;., y;. Tuy nhién, d6 cao H Uy lac nay
chinh 1a d§ cao tai cdc mat ludi. Hé sO Fj; chinh Ia
anh hudng cua mit lugi tai vi tri hang thtr i, c6t j
va dugc xac dinh theo cong thuc sau:
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Qua khao sat cho thiy, hai phuong phap nay
cho két qua x4p xi nhu nhau [1], vi vy c6 thé st
dung mdt trong hai phuong phap dé trién khai tinh
toan trong thuc té.

3. Khéo sat dnh hwéng dia hinh trong d¢ léch
day doi & vung nui Tay Bac va Tay Nguyén (Gia
Lai - Kon Tum)

3.1 Khdi quat vé khu vue khdo sdt

S lidu do cao dia hinh duogc 14y theo ban do ty
16 1:50000 vé6i gidn cach mat ludi 1kmx 1km. Khai
quat v& khu vue khao sat duge mé ta trong bang 1.
Mo hinh 3D cua dd cao dia hinh duoc thé hién
trong hinh 1, 2.

Ching toi thuc hién khao sat &' va p’ theo
may hudng chinh sau:

- Khao sat do 16n va dau cua &7 va "

- Khio sit mdi tvong quan giita &7 va 7 va do
cao dia hinh.

Bang 1. Khai quat mét s6 dic trwng clia khu vwe khao sat

Théng tin Tay Béc Tay Nguyén

Kich thwéc vung xét 156kmx219km 151kmx217km

Toa dd géc Tay Nam X=2323465m X=1414352m
Y=293776m Y=782026m

Toa d6 géc Dong Bac X=2478465m X=1629352m
Y=511776m Y=932026m

Do cao I6n nhéat 2900m 1762m

Do cao bé nhat 20m 4m

Do cao trung binh 736m 501m

Kich thwéc vung dwoc

tinh §T va 77T 36kmx99km 51kmx117km

S6 diém duwoc tinh

T s T 3564 5967
g van

-~ U

Hinh 1. M6 hinh 3D dé cao dia hinh (m) khu virc Tay Bac
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Hinh 2. M6 hinh 3D d6 cao dia hinh (m) khu vyc
Tay Nguyén (Gia Lai-KonTum)

3.2 Két qua khdo sdt
3.2.1 Khao sat dg lém va déu cua E" va p"

Duya theo cac cong thirc cua phuong phap tich
phan s6 va phuong phép st dung ham Spline tuyen
tinh, ching toi da sur dung ngdn ngir lap trinh dé
trién khai tinh § va 77 v0i ban kinh ving lay
tich phan 1a 60km [2] d6i voi ving Tay Bic va
50km [2] di voi vung Tay Nguyén. Két qua cua
hai phuong phap hau nhu twong duong. Tir ket qua
tinh toan, chung toi thong ké duoc cac thong sé dic
trung cua &' va i’ theo bang 2.

Bang 2. Mét s6 théng s6 dic trwng cla §T va 77T trén
vung nui Tay Bic va Tay Nguyén
Viing Tay Bac Ving Tay Nguyén

Thong sb

&’ n' &’ n'
nt?(iéntr?ét -21.90 -23.23 13.64 -13.89
et w701 43012 +12.46 +10.78
tru?]i;‘ Mo 082 +0.74 0.35 -1.00
Tritayet gtéi 0.01 0.01 0.00 0.001
Tt:L‘r:Jgi‘I:ﬁ' 5.34 9.39 3.10 3.02

Bén canh do, ching toi da dung mo hinh 3D thé
hién d¢ 16n, quy luat bién thién ctia f va 77 nhu
trén hinh 3-6. S6 liéu bang 2 va cac hinh 3-6
cho thay:

- Trén ca hai vung xét, anh huong cua dia hinh
trong d6 léch day doi mang ca dau am, dwong va
bién thién kha phtc tap

-Po 16n &£ va n" trén ving Ty Béc tuong
ing bién thién tir -21.9” dén +17. 01” va tu -23.23”
dén +30.12”. P9 16n 4‘ va 77 trén vung Tay
Nguyén nho hon, tuong tng bién thién tir -13.64”
dén +12.46 va -13.89” dén +10.78”.

Céc nhan xét trén day cho thdy: anh huong cua
dia hinh trong d9 1éch day doi ¢ viung nui Tay Bac
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va Tay Nguyén cé tri s6 dang ké (dai luong nay &
ving nai Carado ciing chi khoang 107 [5]) va bién
thién kha phc tap, vi vy can phai tinh dén dé dam
bao dd chi tiét va chinh xac cao cia do léch day doi.

Hinh 6. M6 hinh 3D cua nT (") trén vang Tay Nguyén



3.2.2. Két qua khdo sdt twong quan giika gid tri anh
huwong dia hinh trong do léch ddy doi va do cao dia
hinh

Phan bd gia tri §T va 77T theo phan khoang
cao do

Tai mdi khu vuc xét cu thé, chung t6i da thuc
hién phan 16p dia hinh voi chénh cao gitra hai 16p

lién ké bang 100m, tinh tri trung binh tri tuyét ddi
cia EMva " (|E7] va ‘777‘ ) cho timg phéan
khoang. Két qua du_gBténg hop’ trong bdng 3. Sb
liéu bang 3 cho thdy, trén ca hai ving xét, anh
hudng cua dia hinh trong d6 Iéch day doi khong co
cung xu thé bién thién voi do cao cua diém xét. Tai
khu vue c6 d6 cao 16n, anh huong cia dia hinh c6
thé dat trj s6 nho va ngugc lai.

Bang 3. Tri s6 tuyét ddi trung binh cta fT va 77T theo phan khoang cao do

Ving Tay Béc Ving Tay Nguyén
Phan khoang cao d (m) e 77TTB ‘gT‘TB ‘nT‘TB SETTB 771?3 ‘gT‘TB ‘nT‘TB
(") (") (n) (n) (") (") (n) (vv)
<100m -1.76 -0.16 3.19 2.57
100+200 -0.82 +0.25 3.31 3.31 -1.18 1.62 2.96 2.37
200+300 -0.32 +2.08 3.87 6.78 0.03 -1.72 4.68 5.64
300+400 -0.90 +1.35 4.78 8.14 0.58 -0.93 2.57 2.67
400+500 -1.38 +0.07 4.71 8.16 0.03 -1.45 3.09 3.02
500+600 -1.81 +0.37 4.95 8.79 -0.04 -2.08 3.48 3.14
600+700 -1.55 +0.21 5.26 8.48 -1.97 -1.29 413 3.54
700+800 -0.56 +2.54 5.23 10.47 -2.47 -0.94 4.60 4.08
800+900 -0.42 +1.64 5.73 10.82 2.07 -3.71 3.98 5.62
900+1000 -0.12 +1.67 5.63 11.29 1.90 -5.86 3.14 6.41
1000+1100 -0.25 +0.43 5.48 12.58 4.93 -5.43 4.94 7.38
1100+1200 -1.29 +0.35 7.05 11.53 3.65 -5.70 3.65 6.34
1200+1300 -1.69 -1.16 6.47 10.24 712 -8.48 712 8.48
1300+1400 +0.36 +1.73 5.80 10.39 4.71 -9.14 4.71 9.14
1400+1500 -0.85 +0.11 5.52 9.58
1500+1600 -0.13 +0.16 5.95 9.02
1600+1700 -0.96 -0.67 5.42 9.92
1700+1800 -0.12 +0.28 5.29 9.94
1800+1900 -0.95 -1.05 6.32 8.89
1900+2000 -0.26 +0.87 5.06 8.97
2000+2100 -0.71 +0.35 4.97 8.36
2100+2200 -0.29 +2.39 4.58 8.91
2200-+2300 -0.33 +0.73 4.85 7.84
230042400 -2.27 +1.58 5.06 8.64
2400+2500 +1.68 +1.85 7.32 6.42
250042600 -1.24 +9.42 4.33 10.22
2600-+2700 -0.11 +6.73 418 8.23
2700-+2800 +6.12 +4.09 6.12 4.09
2800+2900 -2.90 +6.20 2.90 6.20

Hé sb twong quan gitra §T va 77Tve‘1 ddé cao
dia hinh tai diém xét

Két qua tinh hé sb twong quan gitra & Ton"va
d0 cao dia hinh tai diém xét duoc tong hop trong

bang 4. Tir s6 liéu trong bang 4 c6 thé rat ra mot sd
nhan xét sau:

- Trén ca bon vung, hé so twong quan mang ca
dau duong va am. Pi€u nay cho thay nhin chung
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bién thién ciia &' va 7' c6 thé cung chiéu hodc
ngugc chiéu véi bién thién cua d) cao dia hinh tai
diém xét

- Hé s6 tuong quan gitra f va " va do cao
dlem xét qua nho. C6 thé két luan giita § va

n' va d6 cao dia hinh tai diém xét khong c6 mbi
tuong quan tuyén tinh.

Bang 4. Hé sb twong quan giira £ van' va
do6 cao dia hinh tai diém xét

Hé sb twong quan

Ving Gita&' vadocao Giva 77”7 vado
dia hinh cao dia hinh
Vung Tay Bac +0.03 -0.02
Vung Tay nguyén +0.01 -0.20

Tir cic nhan xét trong phan néu trén mot lan
nita c6 thé khéng dinh: anh hudng cua dia hinh
trong d6 léch day doi khong c6 mdi twong quan
myén tinh v&i do cao dia hinh tai diém xét, vi vay
can duge tinh dén mot céch chit chg, chi tiét theo
phuong phap tich phan s6 hoic phuong phéap st
dung ham Spline tuyen tinh voi ving ldy tich phan
c6 d6 rong dang ké (ban kinh c¢& 50 +60km) [1].

4. Két luan

Tir cac két qua khao sat trén day c6 thé rat ra
két luan sau:

- Trén ving nui Tay Bac va Tay Nguyén, anh
hudng cia dia hinh trong d¢ I¢ch day doi mang ca
dau am va duong, bién thién kha phirc tap va co tri
50 déng ké (co the dat t6i c& 30” doi voi vang Tay
Bic va 14” d6i v6i Tay Nguyén), vi vay can phai
dugc tinh dén dé dam bao do chi tiét va chinh xac
cao cua d¢ Iéch day doi.

- Trén ving nui Tay Bac va Tay Nguyén, anh
hudng cia dia hinh trong d¢ léch day doi bién

thién khong c6 quy luat, khong c6 mdi twong quan
tuyén tinh voi do cao dia hinh tai diém xét. Vi vay
khong thé tinh anh huéng cia dia hinh trong do
1éch day doi theo cach don gidn (chi dya vao thong
tin d6 cao dia hinh tai diém xét) ma can tinh chat
chg, chi tiét theo phuong phap tich phan s6 hodc
phuong phap sir dung ham Spline tuyén tinh véi
ving ldy tich phan co d6 rong dang ké (ban kinh
¢d 50 +60km).
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SUMMARY

The terrain effect in vertical deflection in the northwest and highlands mountainous areas

This article presents the methods determining terrain effect in vertical deflection and the surveying result in the
mountainous areas of the Northwest and Gia Lai-Kon Tum highlands. Based on the analysis and assessment of the
calculations, the terrain effects in vertical deflection, in the surveyed areas, occur with positive and negative value,
complex variable. The terrain effect in vertical deflection is considerable (values of 30" and 14” for North West and
highlands mountainous areas, respectively). Thus, it is necessary to ensure the highly detailed and accurate vertical
deflection. Especially, the terrain effects in vertical deflection possess no linear relation with the topographic altitude at
the surveying points. Thus, it can not calculate by simple method (only using height value of calculating point). It is
necessary to calculate carefully by numerical integral or Spline linear function method with considerable radius of integral

areas (about 50-60km).

96



