KHOA HOC VA CONG NGHE MO

. MAY THUY CHUAN S6
VA KHA NANG SU DUNG TRONG CONG TAC TRAC BIA MO,

ThS. NGUYEN QUQC LONG, ThS. LE VAN CANH,
ThS. PHAM TRUNG DUNG - Trwrong Dai hoc Mé-Bja chat

ay thiy chuan sb 13 loai thiét bi da dwoc
l\'\ st dung phd bién & nhidu qubc gia phat

trién trén thé gi¢i. Hién nay, & Viét Nam
may thiy chudn sé cling da bwéc dau duoc st
dung & nhiéu don vi sdn xuét d& thanh lap cac
mang ludi khdng ché @ cao thay thé cho cac loai
may quang co chinh xac. Tuy nhién (ng dung thiét
bi nay trong mét sé dang cong viéc dac thu khi didu
kién do dac kho khan nhw céng tac tréc dia mé
ham 10, tréc dia mé 16 thién, do dich chuyén bién
dang ding bai thai va bé& mat mé thi van la van dé
mai. Bai bao gidi thiéu nguyén Iy hoat déng va ciu
tao clia may thly chuan so, két qua thyc nghiém
mot s6 ndi dung cia cong tac trac dja ma.

1. Gi&i thiéu may thuy chun sé

1.1. Cau tao va nguyén ly hoat déng

May thuy chuén sb Ia thiét bj hoat dong theo
nguyén tac két hop gilra by tw dong can bang va
may anh sb. Phan co hoc clia may cé céu tao
twong tw nhw may thdy chuan quang co, phan dién
tl cia may c6 céu tao gibng nhw may anh ky thuat
s6. Cac b phan chinh ctia may dwgc miéu ta nhu
hinh H.1 [5].

May thiy chudn sé hoat dong dya trén nguyén
ly thu nhan hinh anh trén mia bdi cac chip cam
bién CCD. Hinh anh thu nhan dwgc chuyén tir
dang twong ty (analog) sang dang sé (digital) nhw
trong hinh H.2 [2].

1.2. Mia thdy chuan sé

Mia dung cho may thuy chudn sb la mia s
dung ma vach trén toan bé chiéu dai cGa né, ma
vach thwdng c6 mau den-trdng hodc den-vang. Ti
I& céc vach chia khéng |3p lai trén toan bd chiéu
dai mia. M6i hang san xuét s dung moét loai ma
vach trén mia khac nhau, do vay mét may chi
thire hién phép do véi mia cia cung hang.,Vi dy:
mé& hoéa cla hang Leica Ia ma nhj phan d3c tinh
giad tuan hoan. Mia dwoc ma hoéa hoan toan véi
d$ dai 4050 mm twong (¢ng v&i 2000 yéu té nhw
hinh H.3 [1].
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H.1. Cac b6 phén chinh cda méay Dini12: 1- Kinh
vat; 2 - Nam diéu quang é&nh; 3 - Ban d6 ngang;
4 - Oc céan béng; 5 - Dé méy; 6 - Nat nguén; 7 -
Ban phim diéu khién; 8 - Man hinh hién thj: 9 -
Ctra $6 nhin 6ng thay tron; 10 - Kinh mét
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1.3. C4c nguoén sai sé va bién phap khic phuc

Cting gidng nhw déi véi may thiy chuén quang
co, hoat ddng clia may thly chudn sé cling chju
anh hudng 16n tir cac yéu té ngoai canh. Trong
trwng hgp méat dat rung dong Ién thi may ciing
khéng cho phép thirc hién phép do, ngoai ra may
thiy chuén sé cén chju tac déng do cudng dd
anh sang, dién treong....

Dé lam gidm anh hwéng clia cac ngudn sai s,
cén &p dyng quy trinh do theo quy pham hién hanh

 Boxirlyhinh  Man hioh hién thi
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[3] [4]. Khi thtet ké tuyén do can tranh anh huéng
cla cac ngudn birc xa dién tir nhw tram bién ap,
duong day tai dién... Trwdng hgp do thiéu anh
sang, can chi dong tao ra cac ngudn sang nhan tao
nhw dén pin, béng dién.

Ngoal ra, diéu kién lam viéc cua méy thay
chuan s6 bat budc phai thu nhan du sé lwong
mAu trén mia, khi do gdp vat che chén thi khéng
thé thyc hién duwgc phép do.

2. Kiém nghiém dd chinh xac ctia may

Khi thiét ké tuyén do cao bang may thdy chuén
sé ciing can tuan tha céac diéu kién nhu vfyl may
thiy chuan quang co. Céac quy trinh do can tuan
thi theo quy pham gé glam anh hucng clia cac
ngudn sai s6 nhu: sai sb goc i, sai sb may Iin mia
lan, sai sb vach “0” cla cap mia... Vi du b tri tram
may trén tuyén do duoc thé hién nhu hinh H.4.

H.4. Tram do chénh cao v6i méy thily chudn sé

Chénh léch chiéu dai tia ngam tai tram do:
AD—|DT Ds|<A (1)

Véi ADgh duoc lay tuy thudc vao cép hang do.
Sau khi cd cac chénh cao do tién hanh tinh toan
céc yéu t6 bao gom:

g E)0| vGi lwdi thiy chuan khép kin, sai sé khép:

[ = Z Ah; (2)
i=1

< Dbi voi lwdi thiy chuén phi hep:
n

f=) Ah-(H§ -HR) (3)

=
Trong d6: H%, H% - Cac do cao diém gbc; Ah; -
Chénh cao do.
&% Tinh sai sb chénh cao trén mét km chiéu dai
tuyén do:
] (4)
n-t
Trong dé: p - Trong s6 don vi; n - Tri s6 do toan
tuyén; t - S6 tri do can thiét.

0=

3. Panh gid kha nang st dyng may trong
cong tac trac dia mo

D& danh gid khd ning ng dung may thuy
chuén sb trong tric dja md can so sanh két qua do
theo mét sb chi tiéu sau: sai sd khép gi6i han, sai
sé trung phwang chénh cao trén 1 km. Tir 6 rut ra
két luan. vé do chinh xac clua méy thuy chuén sb
cling nhw kha nang (rng dung ctia thiét bi nay.

pé dénh gid kha nang (rng dung may thay
chuin sb trong cac cong tac tric dja mo, trong bai
béo nay téc gla tién hanh do dac thyc nghiém tai
cac mo Ha Lam, Méng Duong. Két qua do dac thuc
nghiém dwec binh sai trén phan mém DPSurvey,
danh gia d¢ chinh xac va so sanh véi cac tiéu
chuén k§ thuét mo.

3.1. Xay dimng Iroi thay chuén trén bé mat mé

Lwoi dwcc thiét ké va xay dwng trén bé& mat khu
mé Ha LAm thudc thanh phd Ha Long, tinh Quang
Ninh, muc dich xay dwng Iwgi dé lam uac diém co
s& phyc vu xay dirng cac tram quan tric dich dong
trén bé mat mé va céc cdng tac tric dia khac.

_Mang lu6i bao gdm 10 diém, dwgc phat trién tor
diém N17 |a diém thly chuén hang 1l chiéu dai
toan tuyén la 3,5 km. Do cao béng phuong phap
hinh hoc tir gitra, v6i sai s6 cho phép Ia +15v(L) (L
tinh bang km) [3], so dd do nhw hinh H.5. Trong
dé: L - Chiéu dai tuyén, km.

Sai s6 khép d cao sau hai 1&n do di do vé tai
N17 la: £=0,026 m; fgr=+15.(L)= 15wl(3 5)=28 mm.
St dung cong thirc (4) tinh sai sb trung phuwong
chénh cao trén 1 km (mo) thu du’crc két qua nhu sau:
m,=3,8 mm/1 km. T két qud danh gia o chinh
xac, so sanh v6&i cac chi tiéu ky thuat [3], [4], Iv6i
dat dd chinh xac cta Iwdi thay chuan hang lll.

H.5. So d8 IuGi thiy chudn hang Ill
trén bé mat mé Ha Lam

3.2. Xdy dwng tram quan tric

Tram quan tréc dich déng duwgc xay ding thanh
3 tuyen trén bé mit mé Ha LAm, dya trén 8 diém
khéng ché 1A3, IA4, 1A5, I1A6s, IA7, IA8, IA9, IA10
da dwoc xay dyng & trén.
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Theo duong phuong:

< Tuyén P v6i 24 méc cong tac |3, khodng céch
gitra cac méc tir 17 @én 23 m. Chidu dai cla toan

tuyén 1a 444 m.
Theo huéng déc:

Béng 1. Méc quan tréc dich dong

< Tuyén V: s6 méc cong tac 1a 32 méc, khodng
céch gitra cac méc tir 17 mét dén 23 mét. Chidu
dai tuyén céng tac 567 mét:

« Tuyén D: Chiéu dai tuyén céng tac 439 mét
s6 lvgng méc trén tuyén cong tac 1a 22 méc.

Tantwén - | SOluwongmoéc | Khodng | Khoang cach |Méc c6 dinh| Ton :
- Tentuyén | Trén itt?yén_ 'cac':h:téi%a _ tithiéu | qlutuyén | chiéu ?:I'éi s
Pitheoduongphirengy | 24 [ =733 | 45 = ¢ 445
V (theo huédng doc) 19 38 | 31 6 417
D (theo huéng déc) - 8 45 = 15 5 364
= by 61 17 '

- H 6. So d'é tram quan tréc mo,

e
He

L TenTuyén @ i mgikm B ©
P(huengduongphwong) | 15 [ 12 | 10
V(theohwéngdbe) | 17 | 18 | 11
D (th:eo huongdcc) o 2 f.ﬁ.:,'1'_6.;;:3 10
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H.6. So d do thily chudn hdm 6
Baéng 2. B$ chinh xéc do quan tric lun

Ghi chd: mo- Sai s6 trung phuwong my/1 km; £y, -
Sai s6 khép gi6i han fy,; fy- Sai s6 khép thuc té,

3.3 Xay dwng Iwéi khdng ché dé cao hdm Io

Bé tranh bj mét va dé& tim kiém méc tric dia mé
ham 16 c6 thé dat & néc 16 hodc & nén 1o, théng
thuong mée hadm 16 phan Ion dwoc d@at trén néc 10
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hinh H.6 (cac méc A, B, E trén néc 19, moc C, D K
nén 16). Khi do do cao trong 16 can lwu y vi tri mbe
dé tinh toan khéng nhdm 1&n.Qua trinh do thuwe
nghIem luwéi thay chuan ham 16 badng may thay
chuén sé dugc thwe hién tai mo Méng Duong, lwdi
thay chuén hém 16 dwoc phét trién tir diém méc co
:m&%ﬁx}

s& ham 6 DP19 dwéi dang dwong chuyén khép
kin v&i 31 diém mdi, cac diém nay duoc do vao
cac méc co s& mat bang da co, do dac thu ciia md
cac mbg khéng bé tri dugc & khodng cach lén, chi
bé chi dwoc cach nhau tir 10+25 m, téng chiéu dai
tuyen do 541.235m (hmh H.7).

'H.7. Ludi khéng ché do cao hdm 16 thuc nghiém tai mé Méng Duong

Két qua do dac Iwoi khéng ché d6 cao ham 10
(hinh H.7) dwoc binh sai va danh gia dé chinh xac
v6i két qua nhu sau:

% Sai sb trung phwong trong sé don vj 32.62
mm/km;

s Sai so vi tri dem yéu nhat 12 mm;

% Sai s trung phuong chénh cao yéu nhét 5.5
mm.

Dwa vao ket qua nay ta thdy rang dung may
thiy chuan so do chénh cao luai thiy chuan ham
16 dat yéu cau do chinh xac lwdi thdy chuan ky
thuat, dap ng dwoc yéu cau tai mo.

4, Két luan

May thuy chudn sb 1a thiét bj da nang c6 thé
thay thé dwgc cad may thiy chuan quang co do
chinh xac cao va do chinh xac trung binh. Khi st
dung mia g6 ma vach cho phép xay dyng lwGi do
cao hang lll, nha nwéc bang may thly chuén s6
trén bé& mét mo.

C6 thé st dung may thiy chuan sb do dac trong
diéu kién kho khan, thiéu anh sang, cho do chinh
xac cao nhu trong xay dung lwoi thay chuan ham
16. Kha néng do trong didu kién thiéu anh sang la
mot wu didém I&n nhéat cla may thiy chuén sé so
v&i cac loai may thay chuén quang co, rat phi hop
v&i cong tac xay dwng lwai trong md ham Io

Co thé khang dinh, khéng ton tai sai sb doc s6
va sai sb ghi sé khi do bang may thly chuén s6.
Bén canh dé con gidm nhéan cbng va tang nang
suét lao ddng.

May thiy chuén sé c6 thé dung trong cac cong
tac tréc dia mé dam bdo d6 chinh xac theo tiéu
chuén tric dia mé.0

TAI LIEU THAM KHAO

1. Hwéng dan st dung may Dini 12 hang Trimble.

2. Pham Trung Diing. Nghién ctru &rng dung
thiét bj thay chudn sé trong do 1Gn céng trinh. Bao
céo dé tai cap treong. 2009.

3. Tiéu chuén Tric dia mé TCNTDMVN 2014.

4. Tiéu chuan xay dung Viét Nam TCXDVN 271:2002.

5. http:/imww trimble.com/Survey/DiNi-Level.aspx.

Nguroi bién tap: Nguyén Binh

SUMMARY

The paper introduces the numerical leveling
machine and the ability using it in the mining geodesy.
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1. Cang néi it, cang nghe dwoc nhiéu.
Alexander Solshenitsyn.

2. Khdng c6 hanh déng tir té nao, du nhé,
lai bj xem Ia lang phi. Aesop.

2. Toi rat biét on tit ca nhirng nguoi da
n6i KHONG véi t6i. Nn vay ma t6i biét cach
tu minh giai quyét s\ viéc. Einstein.

3. Pdng tién kim loai ludn phat ra am
thanh, nhwng t& tién gidy thi ludn im Iang. Vi
vay, khi gia tri clia ban téng Ién, thi hay ludn
ludn gilr yén lang. Shakespeare.
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