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TOM TAT: Ciing nhw di thuong trong luc, di thuong thé ciing dugc sit dung lam dit ligu cho

mot s6 cong thite, nhi céng thitc tinh d léch ddy doi, d§ cao geoid...Tuy nhién, trudc ddy
khéng cé mdy do thé, cho nén cdc céng thitc chita di thuong thé khéng cé y nghia thuc tién.
Ngay nay, thé trong luc Trdi ddt cing thé binh thuong dugc xdc dinh qua s6 lidu vé tinh. Tuy
nhién, cdc thé binh thuong xdc dinh qua vé tinh khong lién hé gi vdi céng thitc trong luc binh
thuong & dién (Helmert, Cassini), ma mét s6"qudc gia vdn con tiép tuc sit dung, nhu nudc ta
sit dung céng thitc Helmert. Trong bai bdo nay, céng thitc cho thé binh thuong dwgc tdc gid
riit ra tir mét cong thitc trong luc binh thudng tuy ¥, phuc vu cho viéc thanh lap di thuong thé’
ciing mgt hé théng va bd sung cho cdc cong thitc trong luc binh thuong cé dién hién con
khuyét phdn thé binh thuong, sao cho thé va lyc dugc déong bo.

1. GIGI THIEU

Trude khi c6 vé tinh nhén tao (1957), viéc x4c dinh th€ binh thudng cda mét ellipsoid
quay c6 d6 det a, ban truc Idn a ( titc ban kinh xich dao R), tich h3ng s6 hap din vdi khéi
lugng M, van téc géc @ cho trude 1a bai todn thudn eda Molodenxki ti thap nién 50. Trude
d6, Clairaut da giai bai todn trén cho spheroid vao nam 1743 va 6ng da timra biéu thitc cho
c4 thé 18n gi4 tri trong lyc phan bd trén mit spheroid. Nay, céc cOng thifc va k&t qua cla ho
da trd nén lac hau, vi cé d6 chinh xé4c thdp. Shimbiriev da néi ring:” Song cdc cong thic
nhdn dugc trén ddy d@ khong con thda man nganh trdc dia tix cudi thé' ky qua, bdi vi khéng di
d6 gdn ding vdi diéu kign cila Trdi dat thyc " [13, tr, 117]. Khéc vdi Clairaut va Molodenxki,
bai todn ciia ching t6i dit ra 12 bai todn ngude: cho bi€t cong thic trong lyc binh thudng, di
tim thé binh thudng va céc tham s6 th€ va tric dia cia hé théng. Chiing t6i si¥ dung cdc
phuong trinh mdi va k§y thut gidi ty dong biing m4y tinh. Tuy khéng st dung dén sO liéu vé
tinh, nhung cdc k&t qud hién dai cia trong luc v€ tinh ¢6 th€ diang d€ d6i chi€u. Cong thic
(khong chitng minh) va k€t qua tinh todn clia Bursa [11] dua ra ndm 1975 ¢6 thé 1am tai liéu
tham khdo. Ching t6i ching minh ring ¢4 di phuong trinh dé tt mot cong thite trong luc
binh thudng, riit ra cdng thitc cho thé€ binh thudng va mot hé thong tham s& th€ binh thudng
bing cdc di kién it hon Bursa.

Né&u gitt lai céc diéu hoa chit y&u, bac 20, 40 ciing thé ly tim trong chudi ham ciu
biéu dién thé trong luc, ta cé cdng thite cho thé trong luc binh thudng quan sit trong khéng
gian céch tAm Tréi dat mot khodng p tai vidd ¢:

) U(p,9) = —ﬁ;’:[_[ (ﬁ] Cum(Slan)-i-[p] C F, (Sm@):l""—[l on(smq’)] (1)

Trong d6 f — hiing s6 hap din. M — khéi lugng Trdi dit. Py (sin @), Py(sing)- ham
lién két Legendre, Cyy, Cly» g, fM — cdc tham s6 va ban kinh xich dao R cia spheroid cin
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phai x4c dinh tit cdc hiing s¢ Ye> By, By, (46 det) keém theo cdng thiic trong lwc binh thudng
6 di€n va @ - van t6c quay cda Tréi dat, khd 6n dinh, coi nhu biét trudc b8 sung cho dit
kién cia ching téi.

; R . 3 . 1
Ky hiéuq= %?t? [11]; thay P-_,o(smqn)=ism2¢)—5 §

P, (sing) = -‘7;;_53111‘*¢ —lf-sinij +% vao (1) va gdn v€ phdi cda (1) cho hiing s6 Up ta cé

phudng trinh mét spheroid :

4
%{H —ﬁ;C;D[—i—sinz P —%) + %_C';‘,(isj—sin4 @ --%sin2 @+ %]-f— %q(l - -sinz qo)} =, @)
Uo chinh 12 th€ binh thuding trén mit sphc;oid, néu thay vao (2) toa d6 p=R — ban
kinh xich dao spheroid, ¢ = 0 [10], ta ¢d:
U= %[l—%C'U & %c;u +%q} 3)
Tix (2) va (3) nit p béng phudng phap lap, khai trién ding phép gin ding [4], nhém
céc s6 hang lai, ta dugc phuong trinh ban kinh spheroid:
p=R [1 + Ay + Ay Py (Sin @) + A4y Pyy (sin !P)] 4)
Cac hé s6: Ao, A, Agochitaq, C,y,C.

Céng thitc trong Iuc binh thudng, dugc tinh gin ding bing dao ham riéng clia thé (1)

theo p:
M RY 1 2 (RY
?’:_2']:“’3(—] C .y Py, (sin ¢)+5[—] C 1o Py (sin @) -——q[—] (1- Py(singp)) (5)
P p P 3\p
Thay p it ti (4) v cdc s6 hang Ago, Ago, Ago Va0 (5); thuc hién phép tinh ta dugc :
Y =Yoo t¥ b (8i0 @) +¥ 4 Py (sin @) (6)
Vi céc hé s& diéu hoa tinh chinh xdc dén 10 nhu sau:
M1 3, .03 . 8 .. 8 . 17 .
Yoo = R? 1“‘5‘7"‘3"12“(:20_59'("20—3;‘12 20"'5 2%_"21_0‘1(:2%4‘
3o S o 0T s B e B T
zc-m + chzzo +'1’:"6‘92C40 + ﬁczzcm + _'g'cdf] _chzocm]
4 1 i 20 1264 v 79 9, 395
Yao0 = %[54“—7‘9’2 +Cy +—7‘qczo +-1I7—q’C20 "7C220 —EZ—‘IC:% -
121 - 135 .« .. =iy
a‘qcm _“z"é"caocm _ﬁczicm) Q)
' M( 16 , 9 . 65 ,. 144 ., 438 . _ .
=—|-—q° ——qC,  —— ——Cp—— +3C,, +
Y40 R 35‘1 35'? 20 27‘1 0735w 385‘1 20 40
422 ; 684 . . 36 .
ﬁcho _—7":]_ 20 40_3_§C420)

Viéc it ra cdc hé s6 cia cdc di€u hda trén khdng khac gi phén tich diéu hda bling
tay, nén thudng nhim l&n, chfa' sai s§, v6 gling mit thdi gian. Nhd chuong trinh
Mathematica 4.0, chiing t61 da thuc hi€n nhanh chdng, chinh xéc.

Miit khéc, trong bi€u thitc (6) thay :
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P, (sing), P, (sing), va sin*p =sin’ ¢ —%sin22§o , ta dudc:

1 3 3 5 . 35 .
Y= (Yoo "5?’20 +§?’40) + [57’20 +§?’4o]5m2 49"5‘2‘740 sin” 2¢ (3)
So sdnh (8) vdi céng thiic trong lyc binh thudng dang cd dién cho spheroid [1}, [13]:
y=y(1+Bsin? o= B,sin?29) = y, +7,B,sin’ 9~y B, sin? 20 ©)

Ta riit ra m&i lién hé:

1 3
Yezyoﬁ_wy20+§y4£}

2
B, = }I—Gr +§m] (10)
m=i%m
Méi lién hé ngudc:
Yoo = n(lw%ﬁ] _%ﬂz)
Y =n@ﬁ, —%m} a1

32
Yao = "5‘5“?’3)52

Shimbiriev [13] chi rit ra d€n c6ng thite (11) t (9) ma théi. K&t hdp mdi quan hé (7)
va (11), bé qua céc céc dai lugng bé bac 2 va 3 trong (7), ta cé gin ding:

M 1 T R 1 8
_(IFEQ"CN“"ZC‘&O) = ye[l‘*‘gﬂl_gﬂz

R2
4 : 2 8
%[Eq*’cmj = Ve[gﬁlma-l'ﬁi) ; (12)
Moy 32
—2(3C40) = 3_5y¢ﬁ2
! 3 2p3
Tix (4) cho p tng vdi 0° va 90°, ta c6: a:imﬁ—gﬂ, con g= 2 R (13)
2 2 8 M

Giai hé nam phudng trinh (12), (13), ta ¢é6:
C =__2_a+ 14(a + B, +ap,)
’” 3 105+638, —10443,
_ (160+64)B,
52543158, - 520,
_ 42a+42f, +42ap, - 16,
© 105+428, -1048,

(105 +42, —1048, Y420 + 428, + 4208, -168,) 5}

40

(14)

M = :
(105 +6a) o*
- (42a + 42, + 020, - 168, )y,
(105 + 6a)w*
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Tri s6 th€ binh thudng trén mit spheroid Up 12 hang va suy,tit (3 ) tacé :
Uo = £(21(a+(1+a)B,)-88,)2205(5(15+ 7o)+ B, (85 + 420 + (25 +13), ) -
84(3825 +1470c + 2(1105 + 437a)B, )8, + 416(375 + 112a)2 2}/
3565 +2a) 0 (105 + 638, ~1042,)] (14b)
Khéc vdi Bursa [11], trén day ching t6i da coi fM 12 4n s8 va ty thudc titng mé hinh.
2. AP DUNG TINH TOAN

~ Pé 1am vi du, chiing t6i chon cng thitc trong lyc binh thudng Cassini (1930) ¢ng vdi
ellipsoid c6 do det: a =1/297,0 [6], [7] d€ 4p dung:
y = 978,049(1 +0,0052884sin? ¢ — 0,0000059sin > 2¢) (15)
Thay céc hé s6 clia (15) cling a vaw [8] 1an lugt vao (14) va (14b) ta dudc: bo tham s& thé
gdm: M, o, R, a,C,,,C,, 4, Uo:
C,, = -1091,892.10°

C, = 1,7948.10°

fM = 398645,502.10° m’s™

o = 72921151075
q = 3461,084.10° (16)
a= 12970 '

R = 6378187,698 m

Up = 62643,698.10° m’s™

Gia tri bdn kinh ctia ching t61 tinh cho mat d&ng th€ spheroid, c¢é khéc ellipsoid tric
dia clia Hayford ma Cassinis da chon 6378388 m. Pé so sanh ta cé : Hé th6ng WGS nim
1984: 6378137 m. Hé théng nim 1990: 6378136 m [5]. B4n kinh cia ellipsoid Hayford hdi
16n. Trong c6ng thitc ( khong chitng minh ) dudi ddy cho th€ Up binh thudng, Bursa [11] da
coi fM, g, 1a dudc cho trudc. '

1 2 5 , 23 , 4
Ug= «+ 1+—8 +—qg+ -t ——f——
0 W?’.[ 6161 3 q+qp, Gq 120ﬁ1 15ﬂ21|

Cic cong thic ¢ dién chap nhin R, fM, g 12 dugc cho trude. Theo qui udc hién dai,
chiing 14 cic dai lugng can x4c dinh va phu thudc vao tiing m6 hinh. hé th6ng. D€ so sénh,
tham khéo, dudi day 12 c4c gi4 tri th€ binh thudng Up do Bursa tinh [11]:

Helmert (1909) Cassini (1930) IAG (1967)

62636,95.10° m’s™ 62639,79.10° m’s™ 62637,03.10° m’s™
3, NHAN XET, KET LUAN

Viéc b8 sung cho cic cdng thic trong luc binh thudng c6 dién, cong thic th€ binh
thudng tudng tng (cho khdng gian ngoai va trén bé mat spheroid) c6 ¥ nghia thuc tién, vi
cdc qudc gia va lién qudc gia hién vin con sit dung cong thife trong lye binh thudng ¢6 dién,
vi du nhu nudc ta st dung cong thitc ciia Helmert, chi khdng s dung cong thitc quéc t&. Di
thuding thé s dung dé tinh d6 16ch day doi & Viét Nam va mdt s nudc phai Ia dj thudng thé
Helmert. Cong thitc thé€ binh thudng 12 mot b8 sung cho trudng trong lyc binh thudng 8
dién, givp cho viéc l4p di thudng thé d€ x4c dinh d6 1éch day doi hay dd cao geoid cliing mdt
hé th6ng. Trong bai b4o sau, ching t6i s& trinh bay @ng dung ciia di thudng thé vao viéc tinh
d6 cao geoid cho toan thé gidi ( quasigeoid ) bing cong thic Bruns, ma khéng sit dung di
thudng trong luc va chudi Stokes.
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DETERMINATION OF THE NORMAL GRAVITY POTENTIAL FROM A
NORMAL GRAVITY FORMULA FOR ESTABLISHING THE
ANOMALY OF POTENTIAL

Huynh Huu Nghia, Tran Van Nhac

ABSTRACT: The normal gravity potential is easily determined by satellites, but it has no
relation with some classical normal gravity formulae, such as Cassini’s or Helmert’s
formulae, which are using in some countries. This paper presents a formula for determining
the normal gravity potential and it’s parameters from a classical normal gravity formula with
given flatenning « and angular velocity @ of the Earth. Parameters fM and equatorial radius
R are to be determined. The normal potential is used for establishing the anomaly of gravity
potential (perturbating potential), which is necessary for determining the deflections of the
vertical, the heights of the geoid by Bruns’ formula, instead of using gravity anomaly in
Stokes’ formula or Stokes’ exspansion. In the next paper, we shall present the application of
our formula for determining the geoid heights. '
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