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TOM TAT

Chuong trinh may tinh binh sai lwéi d6 cao dwoc xay dwng dé x& ly cac lwéi dd cao theo nguyén ly sb binh
phwong nhd nhat; cho phép binh tinh toan cac ludi voi sb lwong didm maéi va sb chénh cao do Ién mét cach nhanh
chéng, chinh xac. Chuwong trinh c6 thé ap dung trong cac dy an do dac ciing nhw giang day mén Trac dia & cac

trwong dai hoc va hoc vién trong ca nuéc.
Tw khoéa: Binh sai lwéi do cao, lwéi do cao.

The Program of Leveling Network Adjustment

ABSTRACT

Leveling network adjustment program is built to process leveling network based on the principle of least square
adjustment and allows to calculate quickly and accurately the number of network together with added new points and
elevation differences. This program can be used for production tasks as well as teaching at universities or academies

of Vietnam.

Keywords: leveling network, leveling network adjustment.

1. BINH SAI LUOI O CAO

Lu6i khéng ché d6 cao 14 hé thong cac diém
duge danh ddu bang cac méc viing chic trén
mat dat, sau d6 ngudi ta tién hanh do chénh
cao gitia cac diém, roi dua vao do cao cua diém
gbc dé tinh ra do cao cta cac diém con lai trong
lu6i. Nhu vay, gia tri 6 cao cia cac diém trong
lu6i duge tinh thong qua cac tri do chénh cao.
Trong cac tri do ludn ton tai sai s6 do nén do
cao ctia cac diém duge tinh tit cac tri do la
khoéng chinh xéc. Tién hanh binh sai 1a dé tang
d6 chinh xac cta cua tri do cting nhu d6 cao cac
diém can xac dinh.

Trudc day, khi cong cu tinh toan con han ché,
viéc lya chon phuong an binh sai sé phu thudc vao
kich thuéc ctia ma tran hé s6 hé phuong trinh

chudn R (theo phuong phéap binh sai gian tiép)
hay kich thuéc cia ma tran hé phucng trinh
chudn s6 lién hé N (theo phuong phap binh sai
diéu kién) (Nguyén Diic Minh, 2004).

Ngay nay, v6i su phat trién manh mé cta
cong cu tinh toan, dic biét 12 may tinh dién ti
van dé khéi lugng tinh toan 16n, phtic tap da
dugc gidi quyét. Van dé dat ra la phuong phap
binh sai nao c6 thé cho phép tu dong héa trong
tinh toan cao nh4t. Xét trén phuong dién nay
thi phuong phap binh sai gidn ti€p c6 uu thé
hon hén (Pinh Céng Hoa, 2010).

Do @6, véi su trg gitip cia may tinh va ngdn
ngti 1ap trinh Visual Basic 6.0, trén co sé cua bai
toan binh sai gian tiép ta c6 thé tu dong hoan
toan trong viéc binh sai lu6i néi chung va binh

sai ludi dé cao noi riéng.
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2. GIOT THIEU VE CHUONG TRINH BINH
SAI LUGI B0 CAO

Chuong trinh binh sai luéi dé cao duge viét
bing ngoén ngit lap trinh Visual Basic 6.0, c6
giao dién bang tiéng Viét nén dé dang st dung.
Két qua dudgc bién tap thanh cac bang theo ding
quy dinh. Thuat toan cua chucong trinh dugc
trinh bay nhu hinh 1.

Chuong trinh cho phép lua chon phuong
phap tinh trong s6 theo chiéu dai doan do hoéc
s0 tram mAy trén tiing doan mdt cach linh hoat
(Hinh 2), binh sai lu6i d6 cao v6i hang tram
diém méi trong thoi gian ngin. Két qua nhan
duge 1a dd cao va sai s6 trung phuong dd cao
diém sau binh sai, chénh cao va sai s6 trung
phuong ctia chénh cao sau binh sai; sai s6 trung
phuong do cao trén 1km chiéu dai. Chuong trinh
ciing chi ra diém c6 sai s6 trung phuong do cao
nhoé nhat - 16n nhat, chénh cao cé sai s trung
phuong 16n nhat - nhdé nhat.

Trude khi binh sai luéi dé cao, tién hanh ma

héa diém theo nguyén tic:
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- Céac diém dudc ma hoéa bing s6 nguyén,
gia tri tit 1 dén tong s6 diém trong ludi;

- Piém méi méa hoéa trude (tit 1 dén s6 diém
méi), diém gbc ma héa sau (tit s6 diém méi + 1
dén téng s6 diém).

- Tép s6 litu dau vao cia chuong trinh duge
bién tap duéi dang *.sl va c6 cau tric nhu sau:

- Dong 1: Tén luéi

- Dong 2: S6 diém géc (ng), s§ diém mdi
(nxd), s6 chénh cao (ncc)

- Dong tiép theo: S¢ thu tu, tén diém méi
(nxd dong).

- Dong tiép theo: S6 thi tu, tén diém goc, do
cao diém goc (ng dong).

- Cac dong tiép theo: diém dau, diém cudi,
chénh cao, chiéu dai (hoéc s6 tram may).

3. SU DUNG CHUONG TRINH DE BINH
SAI LUGI B0 CAO

Xét mot luéi do cao gdbm 6 diém géc, 15 diém
méi, 23 chénh cao do. Trong s6 dudc tinh bang
nghich dao theo chiéu dai. So d6 luéi nhu hinh 3.
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Hinh 1. Thuat toan cua chuong trinh
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B3 Bk sai luoi do cao [LSLTD T2014-03-40) =R X

Tenfile saliew  |FANCKHA20..RUOMG_0B12201 445 olieuBSLDC. ol

Tenfile ket qua  |FANCKHY20. RUONG_0E12201 445 olieutBSLD C kg

f# Trong zo tinh theo chiew dai [m) " Trong zo tinh theo 2o tram may

Mhap file =0 lieu Binh zai k.et thuc

Hinh 2. Lya chon phuong phap tinh trong sé

Hinh 3. So d6 1wéi thity chuin

THUY CHUAN KY THUAT
61523

11I-1

2 I1-2

31I-3

411-4

5 II-5

6 I1-6

7 II-7

8 II-8
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91I-9

10 II-10

111I-11

12 11-12

13 1I-13

14 11-14

1511-15

16 GT1-1 8.100
17 GT1-2 8.338
18 GT1-3 6.840
19 GT1-4 8.136
20 GT1-5 7.693
21 GT1-6 8.354
1912 -0.256 155.0
12 13 -1.064 206.8
13 18 0.031 304.4
1814 0.754 339.4
14 150.158 182.4
1521 0.599 151.7
15 2 0.002 339.2
231.697738.7
317 -1.064 266.5
171 0.284 275.8
121 -0.279 248.8
2111 0.342 378.9
11 10 0.045 264.2
10 19 -0.596 206.0
175-1.016 327.0
56 -0.403 240.7
616 1.180 257.5
16 4 -1.090 343.0
490.174 219.0
970.859 687.1
719 0.083 233.5
8 70.685 323.9
20 8 -0.314 457.1

Két qua cta chuong trinh nhu sau:

KET QUA BINH SAI LUOI DO CAO

1. Chi tieu ky thuat cua luoi
- So diem goc: 6 (diem)
- So diem moi: 15 (diem)
- So chenh cao do: 23 (diem)
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2. So lieu goc

STT Diem Do cao (m) Ghi chu
1 em1 800
2 em-2  s.33
s em-3 680
s em-a  s13
s eri-s  7.603
6 ori-6 8384

STT Diem Do cao (m) SSTP (m) Ghi chu
1 11 s.e28 0.006
2 12 7.0 o010
s 13 eau1 0.008
+ 114 7013 0.000
s 1rs 7322 0.008
6 116  6.020 0.007
7 117 s.osa 0.007
s s 7.313 0.000
s 1o 7.8 o010
10 1110 s.73a 0.007
11 111 s.ee2 0.008
12 1112 7.878 0.006
13 1113 6812 0.007
16 r1I-1a 7.503 0.007
15 r11-1s .70 0.006

STT Diem dau Diem cuoi C.Cao do (m) SHC (m) C.Cao BS (m) SSTP (m)

1 era 12 0256 “0.002  -0.258 0.006
2 112 113 1060 “0.002 -1.066 0.007
s o1ras er1-3 0.01 ~0.003 o0.028 0.007
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4 GT1-3 II-14 0.754 -0.001 0.753 0.007

5 -4 -1s o158 “0.001  0.157 0.006
6  11-15 eri-6 0.599 0.005  o.e04 0.006
7 1-1s -2 0.002 “0.012  -0.010 0.009
g 12 -3 1697 “0.026 1.611 o.011
o  1-3 eri-2 1062 “0.009  -1.073 0.008
10 em-2 -1 0.284 0.006  o0.200 0.006
n -1 eri-6 0.279 0.00s  -0.274 0.006
12 eri-e Rt 0.3a2 “0.004 o0.338 0.008
13 1o -0 o.0a5 “0.003  o0.0a2 0.007
14 1-10 eri-a “0.596 “0.002  -0.598 0.007
15 emi-2 s 1016 0.000  -1.016 0.008
16 115 -6 “0.403 0.000  -0.403 0.007
17 16 eri-1 1180 0.000 1.8 0.007
18 eri-1 e 1090 0.003  -1.087 0.009
19 11-4 - 0174 0.002  o0.176 0.008
20 11-9 -7 0859 0.006  o.865 0.010
21 11-7 eri-a 0.083 “0.001 o0.082 0.007
22 11-8 -7 o.e85 “0.004 o0.e81 0.008
23 eri-s s 0314 “0.006  -0.320 0.009

5. Nhan xet chung

- Sai
- Sai
- Sai
- Sai
- Sai

- Sai

SO

sSo

sSo

SO

sSo

sSo

trung phuong trong so don vi: mo =0.017m
trung phuong do cao tren 1 Km: mKm =0.017m/km
do cao lon nhat: 0.010(m) (II-9)

do cao nho nhat: 0.006(m) (II-15)

chenh cao lon nhat: 0.011(m) (II-2--II-3)
chenh cao nho nhat: 0.006(m) (II-15--GT1-6)

4. KET LUAN

Ket qua duoc tinh toan boi chuong trinh XLSLTD T2013-03-40

san xuat cling nhu giang day tai cac trudng, hoc
vién trén ca nuéc.

Chuong trinh may tinh xt luéi dd cao duge

x4y dung bang ngdn ngit lap trinh Visual Basic TAI LIEU THAM KHAO

¢6 kha nang xit 1y 1u6i do cao véi so lugng diém  piny Cong Hoa (2010). Lap tinh bai todn Tric dia co
khong han ché. Chuong trinh tinh todn nhanh, s0. Nha xuét ban Giao thong vén tai, 343 trang.
chinh xéc, trinh bay dung bang biéu theo quy  Nguyén Dtc Minh (2004). K§ thudt tinh toén trong trc
dinh. Chuong trinh nay cé thé st dung trong dia ban d6. Nha xuat ban Khoa hoc k¥ thuét, 240 tr.
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