Trao dbi - Y kién

HOAN THIEN QUY TRINH BIiNH SAI MANG LUOI THOY CHUAN
HANG |, Il QUOC GIA

KS. NGUYEN THI THANH HUONG
Vién Khoa hoc Po dac va Ban do

Tom tat:
Bai bao nay xem xét phuong phép binh sai tdng thé mang Iudi thly chuén hang I, Il quéc

gia theo nhiéu phuong an phan bd sai s6 ngéu nhién va hé thong, va dé xuét hoan thién
quy trinh tinh toan binh sai mang Iugi thiy chuén hang |, Il quéc gia hién dai.

1. Dat van dé

o viéc do dac thdly chudn Nha nudc dudc ti€n hanh vao cac giai doan khac nhau,
Ec’j cac khu vuc dia ly khac nhau va v6i cac chiling loai thiét bi do khac nhau nén cac

sai s6 trung phuong ngau nhién L va hé théng ¢ trén 1 km thdy chudn sé phan
bs theo cac quy luat khac nhau, nén dé nhan dugc cac két qua binh sai mang ludi thly
chudn Nha nudc hang |, Il ching ta phai khao sat cac mé hinh phan bé clia cac sai s6 trung
phuong néu trén.

Hién nay tén tai ba mé hinh phan bé phé bién: Mé hinh Krasovskii - Danilov [1], mé hinh
Rune [1] va m6 hinh theo quy pham [2, 3]. Van dé dat ra dé hoan thién quy trinh binh sai
mang luGi thuy chudn Nha nudc hang |, Il 14 binh sai mang lugi theo cac mé hinh sai s6 néu
trén lam co sd lua chon mé hinh sai s6 phil hgp nhét tuong (ng véi phuong an binh sai tot
nhat. Van dé néu trén sé dudc xem xét trong bai bao nay.

2. Giai quyét van dé

Panh gia sai s6 trung phuong ngau nhién L va hé théng ¢ trén 1 km clia cac tuyén do
thtly chudn hang | va |l
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Trong mang Iusi thiy chudn quéc gia c6 p dudng thly chuén hang | (hodc hang I1). M6i
dudng thly chudn hang | (hoac hang Il) j (7=1,2....,p) déu c6 n, doan vdi chiéu dai (r);

(i=1,2,...,n,). M&i doan i trén dudng j déu xac dinh dugc hiéu (d;), chita ca sai s6 ngau nhién
IAn sai s6 hé théng clia cac chénh cao do thuan (h;); va chénh cao do nghich (h)),, thém
vao d6 (d); = () + ().

Chung ta sé xem xét mot s6 cong thirc danh gia cac sai s6 trung phuong ngau nhién 1)
va hé théng ¢ trén 1 km cla cac tuyén do thly chuan hang | va Il.

2.1. Céng thuc Krasovskii - Danilov déi vdi cdc duong thuy chuén trong ciing m¢ot
hang [1] (phuong dn 1)
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2.2. Cong thuc Rune déi vdi cdc dudng thuy chuén trong cung mét hang (phuong
an 2)
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Chiéu dai trung binh ctia cac dudng thly chudn L =
2.3. Céng thuc theo Quy pham (phuong dn 3)
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Theo cac qui dinh cGia quy pham [2, 3], viéc tinh toan céac sai s6 trung phuong ngau
nhién va hé théng (1 va o) trén 1km dudng thuy chuén dudc quy dinh nhu sau:
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n - t8ng s8 cac doan do trong tat ca cac dudng thlly chudn hang I,
1 1
ds = 5 (hr - Anglonai = = (hr - Angusi
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de = % (Ppnai * Pyrsidihuan *+ E(hphéi + Ny gidnghich:

4[L] [S] ™)
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S - tich Iuy cac hiéu ds, dg.

P&i v6i mbi dudng thuy chudn j (j = 1, 2, ..., p) c6 n; doan va sai s6 hé thong tich luy

)
S, =Y (ds)
i=l
Hang Il : 1 d
Ny = _I:_:| (8))
4n | r

n — t8ng s6 cac doan do trong tt ca cac dudng thiy chuén hang I,
d.= hthuan o’ hnghich
o4y dudc xac dinh theo cong thiic (7).

Nhu vay tir cong thitc m* =@>+62.L, )L. & day Ly, la chiéu dai trung binh giita cac
duding thdy chudn, L chiéu dai clia dudng thdy chudn. Dua trén co sd xac dinh dugc cac
sai s6 trung phuong ngau nhiénmva hé théng o trén 1 km clia cac dudng thly chudn hang
I, Il, chiing ta c6 cac cong thirc xac dinh trong s6 cla cac chénh cao do nhu sau. Goi sai
sé trung phu’dng ctia chénh cao trén 1 km thiy chudn my,,, dudc xac dinh theo cong thic
m? =n’+6.L, dGiVéitatca cacduong thiy chuén hang | 1a sai sé trung phucong don vi
trong s6 Hos tic ul =n; +6; (L, ),, 6day (Ly) - chiéu dai trung binh clia cac dudng thiy
chudn hang I. Khi d6 trén co sd cong thic m’, =n°+G".L,:

- P8i vdi dudng thly chudn hang | chiéu dai L, (km), trong s6 clia chénh cao do dugc
xac dinh theo cong thdec:

B (9)
L

- B6i v6i dudng thdly chudn hang Il chiéu dai L, (km), trong s6 cta chénh cao do dudc

xac dinh theo cong thuec:

ll 2
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g day (L), - chiéu dai trung binh cla cac dudng thuy chuin hang II.
Vi du thuc nghiém d&i véi hai tuyén thy chudn hang | v mét tuyén thdy chuén hang II:
(Xem hinh 1)
K&t qua sau khi thuc nghiém ludi trén véi ca 3 phuong an cho két qua nhu sau:
Phuong an 1:
- Sai s6 trung phuong trong s6 don vi: my = 0.000592
- Sai s6 trung phuong cla tri binh sai dé cao cac diém cén tim
myq = 0.0041 my, = 0.0049 my3 = 0.0040
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Hai Phong — Ninh Binh

I(HN-VL)16A
Hinh 1

Phuong én 2:
- Sai s6 trung phuong trong sé don vi: my = 0.000592
- Sai s8 trung phudng cuia tri binh sai d6 cao cac diém can tim
my4 = 0.0041 my, = 0.0049 my3 = 0.0040

Phuong an 3:
- Sai s6 trung phuang trong sé don vi: my = 0.000447

- Sai s6 trung phudng cla tri binh sai dé cao cac diém can tim
my4 = 0.0032 my, = 0.0037 my3 = 0.0031

Dua trén két qua danh gid do chinh xac (sai so' trung phuong trong s don vi; Sai s6
trung phuong cua tri binh sai d6 cao cac diém can tim) thi phuong an xac dinh cac sai s6
trung phudng ngau nhlenn va hé théng G theo quy pham |a phuong an tét nhat déi vai uGi
thuc nghiém vi phuong an nay cho két qua binh sai vdi d6 chinh xac cao nhat.

Ngoai ra, hién nay mang Iugi thiy chudn quéc gia hién dai phai dugc binh sai trong Hé
triéu O (xem chi tiét trong [4]). Trong trudng hop nay chénh cao do h; gilta hai moc thiy
chudn i va j dudc chuyén tir hé triéu trung binh vé hé triéu 0 theo cong thirc:

@y), =Q7,-j ),,,+6hua~ <m>,
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¥ - gid tri trung binh clia luc trong chuén gilta hai méc i va j.

* Quy trinh binh sai
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Viéc x ly tinh toan binh sai lu6i d6 cao hang |, ll, quéc gia phai tuan th( ding quy trinh,
quy pham da quy dinh. Bé thuc hién cong viéc xr ly s6 liéu trén dugdc chinh xac can thuc
hién cac cong viéc sau.

- Budc 1: Thu thap s6 liéu

- Budc 2: Kiém tra sé do, file do

- Budc 3: Tinh toan khai ludc, trong do ngoa| cac sé hiéu chinh do bién dang nhiét cla
chiéu dai trung binh 1 mét clia cap mia, chuyen chénh cao do vé chénh cao chuin, chung
ta con can phai tinh sé hiéu chinh (11) dé chuyén chénh cao do tir Hé tridu trung binh vé
Hé triéu 0. '

- Budc 4: Tinh cac sai s6 trung phuong ngau nhién 1 va hé théng ¢ theo 3 phuong an
trén;

- Budc 5: Tinh trong sé theo cac cong thic (9) va (10) cla 3 phuong an;
- Buéc 6: Lan luot binh sai tilg phuong an riéng ré;

- Budc 7: Banh gia so sanh dd chinh xac clia cac két qua binh sai theo ba phuong an
dé lua chon phuong an binh sai t6i uu la phuong an cé do chinh xac clia cac do cao chuén
sau binh sai la cao nhat.

3. Két luan

Do cac phuong phap xac dinh cac sai s6 trung phuong ngau nhiénm va hé thong o trén
1 km d6i véi céc dudng thay chu{a’n hang | va cac dudng thly chudn hang Il dugc xay dung
trén cac quan diém khac nhau vé phan bé cac sai s6 ngau nhién va hé théng, nén viéc binh
sai téng thé mang ludi thily chuan hang |, Il nha nudc dudc thuc hién theo nhiéu phuong
an va trong méi phuong an xac dinh cac sai s6 trung phuong ngau nhlenn va hé théng ©
trén 1 km d6i véi cac dudng thily chudn hang | va cac duong thy chuin hang Il theo cac
phuong phap khac nhau va xac dinh tuong (ng trong sO clia cac dudng thiy chudn hang |
va cac dudng thdy chudn hang Il theo cac cong thirc (9) va (10).

Két qua binh sai clia phuong an tét nhat duge chap nhan 1a phuong an cho két qua binh
sai vdi do chinh xac cao nhét.

Ngoai ra, viéc binh sai mang ludi thly chuén qudc gia hién dai phai dugc thuc hién trong
"Hé triéu 0.0
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