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KHAO SAT PQ CHINH XAC CUA MAY
THUY CHUAN SO TRONG TRAC DPIA CONG TRINH

PHAM TRUNG DUNG, Truong Pai hoc Mo - Dia chat
Tém tit: Tir nhitng nghién ciu vé cdu tao, nguyén I)'/ hoat dong, cdc ngudn sai s6 anh hirong
dén do chinh xdc cia két qua do ciia may thiy chudn sé, bai bdo da tién hanh thuc nghiém
Voi mot s6 dang cong viéc do cao trong trac dia cong trinh. Dac biét da khao sat dg chinh
xdc cua thiét bi thuy chudn s6 do trong diéu kién thiéu dnh sang. Nhitng s6 liéu thu dwoc cho
thay may chuan so hoan toan dam bdo do chinh xdc trong cong tdc trac dia cong trinh.

1. it van dé

May thuy chuan s 13 loai thiét bi da duoc
sit dung pho bién ¢ nhiéu qudc gia phat trién
trén thé gigi. O Viét Nam mdy thity chuan s da
dugc sir dung ¢ nhidu don vi san xuat dé thanh
lap cac mang ludi khdéng ché do cao thay thé
cho céc loai may quang co chinh x4c hién nay.
Tuy nhién tng dung thiét bi nay trong mot s6
dang cong viéc dic thu khi diéu kién do dac kho
khan (thiéu anh sang, khong khi.v.v.) nhu cong
tac do lun coéng trinh nha cao ting, do dan do
cao thi cdng duong ham, cac mo khai thac ham
10 .v.v... thi van 13 van d& can duoc nghién ciru.
2. Gi6i thiéu chung vé thiét bi may thuy
chuin sb
2.1. Céu tao va hoat dpng ciia mdy thity chuin
56

a. Cac bo phan cua mdy thuy chuan sb:
May thu}"l chuan s6 1a thiét bi hoat déng theo
nguyén tic ket hop gitta b tu dong can bang va
may anh s6. Phan co hoc clia may c6 ciu tao
tuong tu nhu may thiy chuan quang co, phan
dién tir ctia may c6 cau tao gidng nhu may anh k§
thuat sd. Céc bd phan chinh cua may dugc miéu ta
nhu hinh 1 [1].
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8- Oc cén bang
9- Ban phim diéu khién
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7- Dé may 13- Cép trat dit liéu

Hinh 1. So' d6 cdu tao ciia mdy Dinil2

b. Nguyén Iy hoat dong: May thuy chuan sd
hoat dong dira trén nguyén tac thu nhan hinh anh
trén mia boi cac chip cam bién CCD. Hinh anh
thu nhan duoc chuyén tir dang tuong tu (anolag)
sang dang s (digital) nhur trong hinh 2 [3 ]:
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Hinh 2. Quy trinh hoat déng ciia may thuy chudn sé
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2.2. Nguyén Iy ciu tao ciia mia thity chudn

Mia ding cho may thuy chuan sb 1a mia sir
dung vach ma trén toan bd chiéu dai cta né, ma
vach thuong c6 mau den-tring hodc den-vang. Ti
1€ cac vach chia tuyét dbi khong 1ap lai trén toan
bo chidu dai mia. Mdi hang san xuét st dung
mot loai ma trén mia riéng, do vy mdt may chi
thye hién phép do vdi mia ciia cung héang.

Vi du: M3 hoa cta hang Leica la ma nhj
phan dic tinh gia tudn hoan. Mia dugc mi hoa
hoan toan véi do dai 4050 mm tuong g voi
2000 yéu té nhu hinh 3 [1]:

Hinh 3. Ma vach trén mia

2.3. Mjt s6 nguon sai so Va bi¢n phap khic
Pphuc khi sir dung mady thiy chuan so

e Z e

a. Mot s6 ngudn sai s6

Céc yéu t6 ngoai canh anh hudng dén hoat
dong ctia may thay chuén s ciing giéng nhu ddi
v6i may thily chuan quang co. Trong trudng hop
mat dat rung dong 16m thi may ciing khong cho
phép thyc hién phép do, ngoai ra may thuy chuin
s6 con chiju tac dong do cuong do anh sang, dién
truong.v.Vv.
b. Bién phap khic phuc

Be lam giam anh hudng cia cic ngudn sai
so gidng nhu cia may thity chuan quang co, ta
can ap dung quy trinh do theo quy pham hi¢n
hanh [4]. Ngoai ra khi thlet ké tuyén do can tranh
anh huong ciia cac ngudn bic xa dién tir nhu
tram bién ap, duong day tai dién.v.v. Truong
hop do thiéu anh sang, can chu dong tao ra cac
ngudn sang nhan tao nhu dén pin, bong dién.v.v.
dugc miéu ta nhu trong hinh 4 [6].

‘ Hinh 4. Diing dén pin chiéu sdang khi do ’ N
Ngoai ra, diéu kién lam viéc cua may thuy chuén s6 bat budc phai thu nhén du s6 luong mau trén
mia, khi do gap vat che chan thi khong thé thuc hién dugc phép do (hinh 5) [2]:

Shadow

Hinh 5a

Pl _

Hinh 5b

Hinh 5. Truwong hop do khi bj che chén
Hinh 5a- ¢ thé do duwoc; hinh 5b- khong thé do duoc.
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3. Thiét ké cong tac kiém nghiém dé chinh
xac cua may thay chuﬁn s0

Khi thlet ké tuyen do cao bang may thuy
chuin sé ciing can tuan thu cac diéu kién nhu
v6i may thuy chuan quang co. Cac quy trinh do
can tuan thu theo quy pham dé giam anh hudng
clia cac nguodn sai sb nhu: sai s6 goc i, sai sb
may lin mia lan, sai s6 vach “0” cua cap
mia.v.v. Vi du b tri tram may trén tuyén do
dugc thé hién nhu hinh 6:

D= ‘ ot

Hinh 6. Tram do chénh cao
voi may thuy chudn so

Chénh 1éch chiéu dai tia ngam tai tram do:

AD:|DT—DS|£ADgh , 1)
voi ADy, duoc lay tury thudc vao cip hang do.

Sau khi ¢6 cac chénh cao do tién hanh tinh
toan cac yéu t6 bao gom:

- Tinh sai s0 khép doi vai vong khép kin:

f= Zn:Ahi . @)

- Tinh sai s6 khép tir diém goc téi di€ém

14
A

trong d6:HS, HYS l1a do cao diém goc; Ah, -

chénh cao do.
- Tinh sai s6 chénh cao trén tram do (hodc
trén mot km chi€u dai tuyén do):

, (4)

, (5)

trong d6: f - sai s khép; n - s6 tram do ting
tuyén; L - chiéu dai do cta timg tuyén (km); N:
la s6 vong khép.
4. Po dac, xir Iy va phén tich két qua do
4.1. Muc dich

bé danh gia kha nang (ng dung may thuy
chuan sé trong tric dia cbng trinh can so sanh
két qua do theo mot sb chi tiéu sau: sai so khép
gidi han, sai s6 chénh cao trén tram may (hodc
sai sO trung phuong chénh cao trén 1km). Tir d6
rit ra két ludn vé do chinh x4c ctia may thuy
chuan sb ciing nhu kha ning tmg dung cua thiét
bi nay.
4.2. Té chire do dac

a. Thanh 1ap mang lu6i d6 cao quan tric lan
cong trinh (Khu nha & can b chién sy phong
canh sat diéu tra C17 Ngoc Thuy - Gia Lam -
Ha No¢i)

Pbi véi cong trinh nay, tac gia trich dan s
liéu quan trac 1Gn trong tang him cua toa nha,

goc: cac s0 liéu do duoc thuc hién bang me,ly
o S DL101C, mia invar va dugc dung den pin chiéu
f=H,-Hg- ZAhi ' (©) sang khi do. Ket qua tong hop ba chu ky quan
= ’ trac dua ra trong bang 2.
Bdng 2. So liéu do luwdi quan trac lun hai chu ky
Tuvén Sai s6 khép thuc té fit (mm) S4 tram Sai s6 khép
d}(]) Chu ky “0” do ngay Chu ky “1” do ngay m é&/ gidi han fy,
12/3/2011 6/4/2011 (mm)
1 -0,14 -0,25 9 1,50
2 +0,38 +0,30 8 1,41
3 +0,01 +0,28 13 1,80
4 -0,08 +0,25 8 1,41
5 +0,14 -0,22 1,00
6 -0,01 -0,28 1,22
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(mm)

15

0.5

Biéu s6 sai s6 khép thwc té va sai sb khép gidi
han chu ky "0"

Tuyén do

| —+—Sai s6 khép thyc té —=— Sai s khép i han |

(mm)

15

0.5

Biéu s6 sai s6 khép thwe té va sai sb khép gioi

han chu ky "1"
= \I//.\\/.
~— - + * -———¢
1 2 3 4 5 6
Tuyén do

| —+—Sai 56 knép thyc té —=—Sai 6 khép gioi han|

St dung cong thire (4) tinh sai s6 trung phuong chénh cao trén mot tram may (mo) thu duoc két

Hinh 7. Biéu do so sanh sai sé khép thuc té va sai sé khép gici han

qua nhu sau: Chu ky “0” mo=0,06 (mm/tram), chu ky “1” mo=0,09 (mmy/tram).
b. Thanh 1ap ludi d6 cao hang 3 va hang 4 khu cong nghi¢p Ving Ang — Ha Tinh
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Hinh 8. So' d6 do mang lhedi hang 3 va hang 4 Khu cong nghiép Viing Ang-Ha Tinh




- Luc'riq hal}g 3: Ludi duoc d(~) theo quy pham Iudi do cao l}ang 3, 4 nha nudc, st dung may
thiy chuan so Dinil2 va mia go ma vach, két qua do dugc tong hop nhu bang 3 va bang 4.

Bdng 3. Tong hop két qua do lwéi thiy chudn hang 3

Tuyén do (k?n) | £ ‘ fgh‘ TSu-;-gn (k?n) | £l ‘ fgh‘
(mm) (mm) (mm) (mm)
01 4,94 4,2 22,2 07 10,53 4,1 32,4
02 5,46 12,2 23,4 08 4,29 0,3 20,7
03 2,99 15 17,3 09 7,8 51 27,9
04 5,46 0,0 23,4 10 2,86 2,5 16,9
05 7,67 1,2 27,7 11 23,58 2,5 48,6
06 6,33 0,4 25,7 12 3,72 0,0 19,4
Bang 4. Téng hop két qua do ludi thuy chudn hang 4

il R I L O I B L
(mm) (mm) (mm) (mm)

01 0,91 0,04 19,08 13 1,04 0,89 20,40
02 1,04 0,55 20,40 14 0,85 0,72 18,38
03 2,47 3,09 31,43 15 0,78 1,15 17,66
04 1,17 1,86 21,63 16 1,04 1,08 20,40
05 0,78 0,49 17,66 17 0,98 0,12 19,75
06 2,63 2,04 32,43 18 0,98 0,91 19,75
07 1,04 1,85 20,40 19 0,91 1,21 19,08
08 0,65 0,71 16,12 20 1,04 0,43 20,40
09 0,91 1,35 19,08 21 2,43 5,13 30,59
10 1,69 0,68 26,00 22 1,56 0,06 24,98
11 0,65 0,40 16,12 23 0,78 0,99 17,66
12 1,69 1,13 26.00 24 0,65 2,20 16,12

Tir két qua tong hop & bang 3 va bang 4 ta biéu dién trén biéu do hinh 8.

30

Gia tri sai s6 khép (mm)

So sanh sai s6 khép clia mang Iwéi hang 3

—e—Ss khép thuc té
—=—Ss khép gi¢i han

~ *

= A

1 2 3 4 5 6 7 8 91011 12
vong khép

Gia tri sai s6 khép (mm)

2R NN W W
o o o o o ua o O

So sanh sai sb khép cua lwéi hang 4

—e—SS khép thuc té
—8— S8 khép gi¢i han

1 3 5 7 911131517 19 21 23
vong khép

Hinh 9. So' d6 so sdnh sai s6 khép lwdi hang 3 va hang 4
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T cong thirc (5) tinh dwgc sai sb trung
phuong chénh cao trén 1km do nhu sau:

- Di voi ludi hang 3: mo=1,56mm/km

- D6i v6i ludi hang 4: me=1,95mm/km

- Trong d6 sai sb trung phuong chénh cao
trén 1km do cho phép vé6i hang 3 va hang 4 lan
luot 12 5,0mm va 10,0mm [5].

Nhan xét: Tir két qua trong cac bang 2, 3, 4
va so d6 hinh 7, 9 cho thiy: Sai s6 khép cac
tuyén dong déu va c6 gia tri nho hon sai sb
khép gii han. Sai sb trung phuong chénh cao
trén mot tram may va trén 1km do va déu nho
hon giéi han.

4. Két luan

Tu cac nghlen ctu trén cho thay, may thuy
chuan s6 1a thiét bi da niang c6 thé thay thé duoc
ca may thiy chuan quang co do chinh xac cao
va do chinh x4c trung binh.

Hoan toan c6 thé sir dung méy thuy chuan s
do dac trong diéu kién thiéu anh séng, cho do
chinh x4c cao nhu trong quan trac lan cong trinh.

Khi sir dung mia gd ma vach cho phép xay

dung ludi d cao hang 3, hang 4 nha nudc béng
may thity chuén sd.

C6 thé khing dinh, khong ton tai sai s6 doc
sO va sai s6 ghi s6 khi do bang may thity chuan
s6. Bén canh d6 con giam nhan cong va ting
nang suit lao dong.
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SUMMARY
On the application of digital level in engineering surveying

Pham Trung Dung, University of Mining and Geology

From researchs on the structures, operate principles and sources of errors affecting the accuracy
of the measurement results of the digital level into paper carried out experimental works with
several levellings of surveying engineering. Especially, this paper surveyed the accuracy of the
digital level in low lever of light. The data showed that the digital level completely accommodated
in the required accuracy of works in surveying engineering.
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